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PEEFACE. 


In  the  present,  as  in  the  three  preceding  editions  of  this  book, 
many  additions  have  been  made,  much  obsolete  matter  has  been  ex- 
punged, and  some  of  the  chapters  have  been  rearranged  as  well  as 
expanded.  At  present  there  is  scarcely  a  page  of  the  late  Dr  FaggVs 
work  as  he  left  it  at  the  time  of  his  premature  death,  in  November, 
1883.  Perhaps  the  passages  least  altered  are  those  describing  the 
anatomy  of  Enteric  Fever,  the  clinical  account  of  Yariola  and  Scar- 
latina, the  course  of  malarial  fever,  the  description  of  Neuralgia  and 
Migraine,  of  Apoplexy  and  Hemiplegia,  of  Paraplegia  from  com- 
pression and  of  Epilepsy,  the  account  of  Bronchitis,  Emphysema  and 
spasmodic  Asthma,  and  the  description  of  chronic  Bright^s  disease. 

For  the  chapters  on  disease  of  the  Heart  and  for  those  on  affec- 
tions of  the  Skin  I  am  entirely  responsible,  as  also  for  the  sections  on 
the  CEsophagus,  on  Actinomycosis,  Acromegaly,  Beri-beri,  Sweating 
Sickness,  Rubella,  Peripheral  Neuritis,  Friedreich's  Ataxia,  Thomson's 
disease,  Syring'omyelia,  Insular  Sclerosis,  certain  disorders  resembling 
Chorea,  and  diseases  of  the  Pancreas  and  Spleen. 

The  introductory  sections  on  general  pathology  and  those  on 
Diabetes,  Rheumatism,  Osteo-arthritis,  and  Gronorrhoeal  Synovitis,  on 
Influenza,  Enteric  Fever,  Diphtheria,  and  Pneumonia,  on  Typhlitis, 
Myxoedema,  Dysentery,  and  Colitis,  the  chapters  on  Hepatic  disorders, 
on  AnEemia  and  Phthisis,  on  Intestinal  obstruction,  on  spastic  and 
atrophic  Paralysis  and  Tabes,  and  on  the  methods  of  Percussion  and 
Auscultation  of  the  chest,  have  all  been  more  or  less  re -written 
for  the  present  edition. 

I  have  endeavoured  to  make  the  contents  of  each  chapter,  the 
head-lines  of  pages  and  of  paragraphs,  and  the  arrangement  and 
sequence  of  subjects  more  uniform,  and  therefore  more  convenient  for 
students.  A  short  historical  sketch  begins  the  more  important  chapters, 
and  is  followed  by  the  clinical  symptoms  and  course,  the  diagnosis,  the 
anatomy,  the  natural  history  and  Eetiology,  ending  with  the  prognosis 
and  the  treatment,  both  preventive  and  curative.  I  do  not  apologise 
for  the  historical  and  etymological  notes  and  quotations,  and  wish  that 


vi 


PEE FACE 


more  space  could  have  been  given  to  them^  for  I  believe  that  to 
know  a  subject  thoroughly  we  must  learn  how  the  knowledge  we  now 
possess  has  been  obtained.  I  have  added  much  and  omitted  some- 
thing from  the  sections  on  treatment,  but  have  designedly  not  given 
prescriptions  "  good  for  "  this  or  that  disorder ;  nor  have  I  attempted 
to  help  diagnosis  by  tabular  opposition  of  symptoms,  which  appears  to 
me  to  be  always  imperfect  and  often  misleading.  As  much  as  possible 
I  have  tried  to  depend  on  my  own  experience  for  the  statements  made, 
and  have  noticed  the  instances  in  which  I  have  been  obliged  to  take  the 
account  of  rare  or  exotic  diseases  on  the  authority  of  other  writers. 

Throughout  both  volumes  "the  writer"  stands  in  lieu  of  the  first 
personal  pronoun ;  and  the  initials  C.  H.  F.  denote  that  the  case  or 
foot-note  immediately  preceding  them  belongs  to  the  late  Dr  Fagge. 

In  conclusion,  I  must  express  my  obligations  to  many  old  pupils 
and  other  medical  friends  who  have  drawn  my  attention  to  misprints 
or  obscurities  or  misstatements  in  the  last  edition,  and  to  hope  that  I 
may  be  favoured  by  such  valuable  criticism  on  the  present.  It  is 
difficult  in  so  long  a  work — which  can,  moreover,  only  be  written  in 
intervals  liable  to  interruption — to  avoid  these  errors  entirely.  But 
I  was  so  fortunate  as  to  obtain  the  acute  and  accurate  supervision 
in  reading  for  the  press  of  my  friend  John  Cavafy,  late  senior 
physician  to  St.  Greorge's  Hospital;  and  so  unfortunate  as  to  lose 
that  assistance,  and  his  long  and  highly  valued  friendship,  by  his 
sudden  and  lamented  death.  This  happened  when  the  chapters  on 
Cardiac  Disease  were  passing  through  the  press,  and  from  that  point 
1  have  been  indebted  to  the  generous  help  of  a  friend  as  old  and  as 
highly  valued,  Dr  Payne,  consulting  phj-sician  to  St.  Thomas's 
Hospital,  who  has  most  kindly  added  to  his  self-imposed  task  that  of 
frequent  and  judicious  advice  on  many  subjects,  particularly  in  the 
latter  portions  of  the  book. 

P.  H.  P.-S. 

Brook  Street,  London  ; 

August,  1901. 

\*  The  publishers,  Messrs  Churchill,  have  thought  it  desirable  to 
issue  the  present  volume  at  otice.  The  second  volume  is  already  in  the 
press,  and  will,  unless  unforeseen  accident  prevent,  be  ready  for  publication 
by  the  end  of  the  year. 
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INTRODUCTORY  CHAPTER 

'Ifirpfyfi  (d  iaTpog)  kuQ'  SKatTTa. 

Aristotle, 

Definition  of  medicine  and  of  disease — Nosology/ :  organic  and  functional  diseases 
— pathological  anatomy  and  clinical  characters  as  bases  of  nosology — 
Diagnosis — symptoms  and  diseases — symptoms  and  physical  signs — General 
Etiology :  axiting  and  predisposing  causes  of  disease — natural  history  of 
Disease — General  Prognosis — General  Prophylaxis  and  Therapeutics — Classi- 
fication— Nomenclature — Plan  and  arrangement  of  the  present  work. 

Medicine,  Ars  mede.ndi,  ^r-s  valetudinis,  is  the  art  of  detecting,  of 
relieving,  and  of  preventing  diseases. 

Preventive  Medicine,  as  applied  to  preserving  the  health  of  the  com- 
munity, forms  a  separate  branch  of  the  Art  best  called  Hygienics,  and  in  its 
relation  to  government  is  known  as  State  Medicine.  As  applied  to  pre- 
serving individuals  from  diseases  it  will  find  its  place  in  several  parts  of 
the  present  work  under  the  name  of  Prophylaxis.  It  depends  upon  our 
knowledge  of  the  causes  and  origin  of  each  malady. 

Curative  Medicine,  or  Tpierapeutics,  includes  not  only  the  application 
of  means  which  entirely  remove  the  disease,  and  without  whicli  it  would 
continue,  but  also  the  far  more  frequent  cases  in  which,  without  directly 
overcoming  the  malady,  its  course  is  guided  in  the  most  favourable  manner 
toward  recovery,  and  those  moreover  in  which,  although  the  disorder 
cannot  be  arrested,  its  progress  is  retarded  and  its  pain  relieved.  La 
mklecine  guM  quelquefois,  elle  soulage  souvent,  elle  console  toujours. 

This  art  of  mitigating  the  sufferings  and  of  more  or  less  directly  saving 
the  lives  of  the  sick,  is,  like  all  arts,  empirical  and  individual,— that  is  to 
say,  it  goes  upon  experience,  and  is  concerned  more  with  the  patient  than 
with  the  disease.  The  physician  deals  with  cases  severally.  Nevertheless 
it  rests  on  a  scientific  basis  :  first  on  knowledge  of  the  several  disorders  of 
the  human  body  and  of  the  natural  functions  from  which  they  are  devia- 
tions— Pathology ;  and  secondly,  on  knowledge  of  the  various  means, 
mechanical,  physical,  chemical,  and  vital,  by  which  the  morbid  structures 
and  functions  may  be  influenced — Pharmacology,  in  the  most  extended 
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sense  of  the  word.  Inasmuch  as  our  knowledge  on  both  sides  is  very  im- 
perfect, we  depend  on  the  results  of  experience  to  correct  our  conclusions 
and  to  regulate  our  future  methods. 

The  practice  of  medicine,  then,  is  an  art,  controlled  by  experience, 
guided  by  individual  skill  and  insight,  but  resting  upon  the  science  of 
pathology,  or  the  natural  histoiy  of  diseases,  as  its  basis ;  and  on  an  exact 
acquaintance  with  their  origin,  immediate  and  remote,  their  physiological 
course,  and  their  natural  termination. 

The  art  of  medicine  has  been  compared  to  the  art  of  watch-mending, 
to  the  art  of  war,  and  to  the  art  of  education  ;  but  perhaps  the  best  illustra- 
tion of  its  scope  and  methods  is  the  art  of  navigation,  which  depends  on 
scientific  principles,  but  consists  in  the  application  of  science  to  individual 
and  varying  conditions,  guided  by  natural  acumen,  and  controlled  by  long 
experience. 

The  present  work  attempts  to  deal  with  both  branches  of  Medicine, 
its  principles  and  its  practice.  By  an  arbitrary  but  useful  convention 
external  injuries  and  diseases  which  are  chic  fly  curable  by  operations  are 
separately  dealt  with  as  Surgical  Pathology  and  Therapeutics ;  and  the 
diseases  peculiar  to  women,  as  well  as  those  incident  to  the  eye  and  ear, 
are  also  treated  of  in  modern  times  by  special  treatises. 

Disease. — The  only  definition  of  disease  that  can  stand  criticism  is — 
the  opposite  of  health,  a  disorder  of  the  body  in  the  whole  or  in  its  parts, 
which  causes  pain  or  shortens  life. 

In  truth,  both  Disease  and  Health  are  incapable  of  precise  definition, 
because  they  are  not  scientific  terms.  They  are  descriptive,  popular,  and 
subjective.  "  Dis-ease  "  is  discomfort.  Whatever  causes  bodily  uneasiness, 
or  whatever  by  experience  will  sooner  or  later  cause  it,  whatever  interferes 
with  our  bodily  functions,  whatever  tends  to  death,  is  disease.  Health  is 
the  opposite  condition  of  comfort,  ease,  and  ability  to  eat,  sleep,  move, 
and  perform  the  other  functions  of  life. 

Diseases  have  only  this  in  common,  that  they  all  interfere  with  comfort 
or  shorten  life.  There  is  no  common  cause  for  the  pains  of  inflammation, 
of  childbirth,  and  of  mechanical  injury. 

Regarded  apart  from  our  feelings  no  line  can  be  drawn  between  health 
and  disease.  Pathology  is  only  physiology  under  various  disturbing  causes. 
Decay  and  death  are  as  much  physiological  events  as  birth  and  life. 

All  diseases  imply  two  things — ^an  exciting  cause,  quidquid  'irritans, 
mechanical,  thermal,  chemical,  parasitic,  infective,  or  of  unknown  nature  ; 
and  a  reacting  living  organism,  quidquid,  irritahUe.  Stone  in  the  bladder 
is  not  a  disease  till  it  causes  symptoms  by  exciting  reaction.  The  severest 
injuries,  the  most  violent  poisons,  produce  no  disease  in  a  corpse. 

There  is  a  tendency  after  disturbance  to  return  to  the  previous  con- 
dition, if  the  equilibrium  has  not  been  too  far  upset.  This  tendency  has 
been  called  Vis  mediratrix  Naturre ;  but  there  is  no  evidence  of  the 
existence  of  such  a  force,  which  is  contrary  both  to  Philosophy  and  to  Theo- 
logy. Indeed,  the  so-called  "  efforts  of  Nature  "  often  aggravate  instead 
of  cure  the  mischief.    Our  moi-tal  bodies  are  not  made  to  last  for  ever. 

It  is  clear  that  if  disease  is  not  a  single  state,  nor  the  result  of  a  single 
cause,  it  cannot  be  removed  by  any  single  method,  or  on  any  universal 
principle.  Hence  all  "  Systems "  of  Medicine,  like  all  "  Universal  reme- 
dies," are  of  necessity  false.  latro-mechanical  and  iatro-chemical  schools, 
Brunonian  and  Antiphlogistic  theories,  Allopathy  and  Homa^opathy,  arc 
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all  equally  unreasonable  ;  not  wrong  solutions  of  a  scientific  problem,  but 
Ignorant  answers  to  an  absurd  question. 

The  art  of  medicine,  therefore,  is  not  concerned  with  Disease  in  the 
abstract,  but  with  separate  diseases,  with  pains  and  discomforts,  the  cause, 
seat,  and  origin  of  which  the  physician  seeks  to  detect,  and,  if  possible,  to 
cure  in  each  case— larptvei  yap  koB'  tKaara. 

Diseases  and  nosology. — Since  diseases  are  of  diverse  nature,  so  that 
they  rre  not  mutually  comparable,  it  is  plain  that  a  scientific  classification 
of  them  is  impossible.  Hence  there  is  little  left  of  the  importance  for- 
merly attached  to  Nosology,  i.e.  the  right  nomenclature,  definition,  and 
classification  of  diseases. 

It  may,  however,  still  be  asked — and  the  inquiry  is  not  without  a  prac- 
tical bearing — whether  in  naming  and  classifying  diseases  we  should  do 
so  according  to  their  causes,  their  character  as  physiological  processes,  the 
structural  changes  they  produce,  or  the  symptoms  by  which  we  recognise 
them  during  life. 

The  first  is  the  most  satisfactory  basis,  for  it  is  fundamental.  When 
we  define  scabies  as  the  effects  of  the  presence  of  an  acarus  in  the  skin,  or 
"  dropt  wrist  "  as  paralysis  from  lead,  we  know  the  most  important  points 
at  once,  the  leading  indications  for  prevention  and  for  cure. 

But  our  knowledge  is  far  too  imperfect  to  render  an  setiological  classi- 
fication possible. 

A  pathological  arrangement  is  almost  as  hopeless,  for  in  many  cases  we 
are  ignorant  of  the  physiological  derangements  which  are  taking  place,  and 
the  long  list  of  "  inflammations  "  includes  very  diverse  diseases. 

What  has  in  modem  times  been  called  a  pathological  basis  of  diseases  is 
not  one  of  processes,  but  of  results.  It  is  really  based,  not  on  morbid  physi- 
ology, but  on  morbid  anatomy.  During  the  present  century  the  utmost 
zeal  has  been  devoted  to  the  search  for  organic  lesions  in  the  dead  body, 
and  to  tracing  the  relations  between  such  changes  after  death  and  states 
of  ill-health  during  life.  Many  anatomical  lesions  have  been  thus  dis- 
covered, which  were  unknown  to  the  physicians  of  former  ages  ;  and  many 
of  these  can  be  recognised  without  difficulty  by  skilled  observers,  even 
though  the  patient  is  unaware  of  their  existence. 

On  the  other  hand,  there  is  a  not  inconsiderable  number  of  disorders 
which  force  themselves  into  notice  by  the  pain  or  discomfort  they  occasion, 
and  which  may  in  some  cases  destroy  life  ;  and  yet  after  death  all  the 
organs  and  tissues  seem  to  be  unaltered,  even  when  they  are  examined 
with  the  highest  powers  of  the  microscope  and  by  every  chemical  test  that 
can  be  devised. 

After  taking  due  account  of  toxic  disorders — from  mineral  poisons  and 
from  products  of  animal  and  vegetable  secretion  or  decomposition — there 
still  remain  defects  of  secretion,  of  movement,  and  of  innervation,  which  we 
must  regard  as  purely  functional. 

But  although  we  may  still  distinguish  between  organic  or  structural 
diseases  attended  with  recognisable  morbid  changes,  and  functional 
diseases  in  which  no  such  lesions  can  be  found,  yet  the  progress  of  science 
is  continually  transferring  maladies  from  the  latter  to  the  former  class. 
So  that  the  distinction  between  functional  and  organic  disorders  is,  though 
convenient,  not  fundamental. 

In  both  cases  the  "  disease  "  is  the  condition  of  the  living  patient,  the 
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pathological  process,  the  derangement  of  the  functions,  and  thus  include 
the  symptoms  "  (which  are  generally  the  most  obvious  phenomena  in  th 
living  patient,  and  which  used  themselves  to  be  called  diseases)  and  th 
anatomical  lesion,  if  known,  which  underlies  them. 

Hence,  as  knowledge  improves,  what  was  a  "  disease "  becomes 
"  symptom,"  and  what  was  an  anatomical  lesion  becomes  the  evidence  of 
pathological  process.  Dropsy,  jaundice,  apoplexy,  paralysis,  are  tern 
which  now  denote  only  the  first,  not  the  final  stage  of  diagnosis.  Phthisi 
which  at  first  meant  "  wasting,"  afterwards  meant  a  special  an-^tomicj 
lesion  of  the  lungs,  and  now  means  the  whole  physiological  process,  inclu( 
ing  structural,  functional,  and  symptomatic  disorders  which  are  the  result  ( 
infection  by  a  microscopic  plant. 

It  is  not  necessary  that  every  disease  should  be  defined  alike  ;  in  scahu 
the  fundamental  character  is  the  presence  of  a  special  cause,  in  aneurysi 
it  is  an  anatomical  lesion,  in  chorea  it  is  a  series  of  disordered  function 
Whenever  a  group  of  clinical  cases  can  be  traced  to  a  single  structurt 
change,  this  should  be  regarded  as  the  most  essential  element  in  th 
definition  of  the  disease,  and  it  should,  if  possible,  furnish  the  name.  Bi 
if  the  effects  of  several  lesions  are  identical,  so  that  they  are  clinicall 
undistinguishable  from  one  another,  it  is  better  to  retain  a  common  desi^ 
nation.  Such  an  arrangement  may  be  regarded  as  provisional,  but  it  i 
likely  to  be  needed  for  many  years  to  come. 

Diagnosis. — Until  we  have  traced  a  disease  to  a  definite  organic  lesio 
we  can  seldom  be  sure  that  cases  which  seem  to  be  identical  are  really  so 
and  upon  their  real  identity  depends  all  certainty  of  knowledge  as  to  thei 
cure.  This  is  anatomical  diagnosis,  the  determination  of  the  sort  or  natur 
of  the  lesion,  and  of  its  seat. 

Again,  until  we  know  the  origin  of  the  structural  lesion  we  cannot  te 
how  to  guard  against  its  production,  i.  e.  how  to  prevent  the  whole  proces 
which  we  call  the  disease.  This  is  setiological  diagnosis,  the  determinj 
tion  of  the  causes  of  the  lesion. 

The  process  by  which  we  give  a  name  to  a  case  is  one  of  analysis  ;  an 
in  some  cases  we  can  carry  this  process  further  than  in  others.  A  complet 
diagnosis,  such  as  "  variola,"  "  syphilitic  iritis,"  "  glioma  of  the  left  lob 
of  the  cerebellum,"  includes  recognition  of  the  characteristic  symptoms,  c 
the  anatomical  lesion  in  its  seat  and  structure,  and  of  the  origin  of  th 
whole  morbid  process.  Nevertheless,  to  say  that  a  patient  has  "  hepati 
ascites,"  though  an  incomplete  diagnosis,  is  sometimes  more  accurate  tha 
to  say  that  he  has  "  cirrhosis  of  the  liver,"  for  we  cannot  always  exclud 
perihepatitis,  or  cancer,  or  gummata..  To  define  a  cerebral  case  as  one  ( 
"  hemiplegia "  is  sometimes  more  accurate  than  to  call  it  "  cerebral  en 
holism."  Yet  when  we  can  be  practically  sure  that  cirrhosis  of  the  liver  < 
that  softening  of  the  brain  is  present,  it  is  obviously  better  to  name  sue 
cases  according  to  their  anatomical  lesions. 

The  phenomena  which  are  spoken  of  as  symptoms  are  parts  of  tl: 
disease  to  which  they  belong,  no  less  than  the  lesion,  or  the  specific  caus 
or  whatever  else  is  taken  as  its  main  characteristic.  It  is  true  that,  wh€ 
they  enable  us  to  infer  the  existence  of  a  hidden  morbid  change,  v 
are  working  back  from  effects  to  their  cause ;  but  this  only  shows  thi 
the  term  sjonptom  is  a  relative  one.  So  long  as  we  are  unabl 
either  during  life  or  after  death,  to  discover  any  cause  for  a  set 
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clinical  phenomena,  they  certainly  are  not  symptoms,  for  they  indicate 
nothing.  There  can  be  no  symptom  until  the  disease  of  which  it  is  a 
symptom  is  discovered.  As  the  process  of  analysing  a  case  or  a  group 
of  cases  advances,  the  name  which  we  apply  is  rightly  changed  at 
every  step  ;  and  each  "  disease  "  becomes  in  its  turn  a  "  symptom  "  of 
the  d  isease  which  underlies  it.  Itching  was  once  hardly  distinguished 
from  the  itch ;  afterwards,  when  the  characters  of  the  eruption  of  scabies 
were  made  out,  itching  was  looked  on  as  a  symptom,  and  the  eruption  was 
the  disease  ;  now  that  the  sarcoptes  has  been  discovered,  the  eruption  is 
itself  reduced  to  a  symptom. 

If,  however,  the  analysis  is  always  arrested  at  a  certain  point,  it  is 
absurd  to  say  that  the  ultimate  fact  in  such  cases  is  "  only  a  symptom." 
So  far  from  hesitating  to  classify  clinical  symptoms  as  diseases  when  we 
are  unable  to  trace  them  to  their  causes,  it  is  to  be  wished  that  we  had 
a  more  complete  supply  of  suitable  names  denoting  functional  disturbance, 
without  deciding  on  its  origin.  Such  "  clinical  nomenclature "  is  most 
important  in  returning  "  causes  of  death  "  in  certificates,  for  we  can  be  sure 
of  acute  paraplegia  or  ascites,  but  cannot  without  an  autopsy  be  sure  of 
myelitis  or  gumma  of  the  liver.  "  Apoplexy  "  is  often  truer  than  "  cerebral 
haemorrhage,"  cardiac  disease  than  fatty  degeneration  of  the  heart,  and 
abdominal  cancer  than  carcinoma  of  the  head  of  the  pancreas. 

Even  when  we  understand  the  whole  pathology  of  a  case,  and  when  the 
clinical  phenomena  which  characterise  it  are  rightly  called  symptoms,  the 
distinction  between  them  and  the  anatomical  lesion  is  often  arbitrary. 
Thus,  in  acute  tuberculosis,  if  the  ophthalmoscope  discovers  a  tubercle  in 
the  choroid  membrane  of  the  patient's  eye,  it  is  called  a  symptom  ;  but  the 
disease  itself  is  anatomically  only  a  multitude  of  precisely  similar 
tubercles.  So,  again,  the  enlarged  liver  of  mitral  disease,  the  nodes  of 
syphilis,  the  swollen  joints  of  rheumatism,  belong  in  strictness  to  the 
pathological  anatomy  of  these  several  complaints.  Nor,  if  we  would  be 
logical,  can  we  stop  even  here ;  the  same  thing  must  be  said  of  all 
cutaneous  eruptions,  down  to  the  rose-rash  of  enteric  fever. 

On  the  other  hand,  in  the  case  of  a  functional  disorder,  to  speak  of  the 
clinical  phenomena  as  symptoms  is  really  to  reduce  the  "  disease  "  itself 
to  a  mere  name. 

Symptoms  and  signs. — Symptoms  may  be  divided  into  two  classes. 
Some  of  them  are  "  subjective  ;"  that  is,  they  are  appreciable  by  no  one  but 
the  patient,  so  that  our  knowledge  of  them  rests  solely  on  his  statements. 
Others  are  "objective;"  that  is,  they  can  be  directly  observed  by  other 
persons,  even  when  the  patient  himself  is  unconscious. 

Subjective  symptoms  are  open  to  fallacy.  They  can  often  be  feigned 
by  one  who  desires  to  deceive.  Moreover  their  severity  depends  upon  the 
individual  in  whom  they  occur  :  one  man  will  take  no  notice  of  a  pain  which 
would  drive  another  to  his  bed.  In  the  former  case  one  must  be  careful  not 
to  overlook,  in  the  latter  not  to  assume,  the  presence  of  disease.  Yet 
constant,  attention  must  be  paid  to  subjective  symptoms,  for  they  often 
yield  information  which  can  be  obtained  in  no  other  way. 

The  physician  elicits  physical  signs  by  examining  the  patient's  body 
with  hands,  eyes,  and  ears.  Until  the  time  of  Auenbrugger,  Corvisart,  and 
Laennec,  he  could  do  little  more  than  feel  the  pulse  and  look  at  the 
tongue  Then  came  the  discoveries  of  percussion  and  of  auscultation, 
which  crave  to  the  diagnosis  of  diseases  a  precision  undreamt  of  before.  It 
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was  natural  that  those  who  introduced  the  new  methods  should  endeavoui 
to  mark  their  value  by  giving  a  special  name  to  the  indications  affordec 
by  them.  And  thus  it  became  usual  to  speak  of  physical  signs "  as 
opposed  to  '■  symptoms."  In  reality,  however,  the  distinction  is  untenable 
A  raised  temperature,  an  internal  squint,  albumen  in  the  urine,  are  al; 

physical  signs,"  no  less  than  a  cardiac  murmur  or  a  dull  percussion-note  ] 
and  small  crepitation  is  as  much  a  symptom  as  rusty  sputa. 

This  may,  however,  be  said,  that  physical  signs,  usually  so-called,  whicl 
are  obtained  by  percussion  and  auscultation,  are  signs  only  of  physical 
not  of  pathological,  conditions,  whereas  paralysis,  pyrexia,  jaundice  art 
signs  of  physiological  (*.  e.  pathological)  processes. 

It  is  misleading  to  call  a  particular  symptom  "  pathognomic,"  as  if  it 
bore  so  close  a  relation  to  the  disease  that,  whereas  all  the  rest  of  the  sym- 
ptoms afford  only  presumptive  indications  of  its  presence,  this  one  proves  it 
absolutely.  No  symptom  and  no  sign  leads  straight  to  a  diagnosis  and 
renders  investigation  unnecessary. 

In  order  to  make  a  successful  diagnosis  we  must  never  make  a  hastj 
one.  In  many  cases  a  first  glance  shows  us  that  a  patient  is  the  subject 
of  phthisis,  of  syphilis,  or  of  cirrhosis  :  but  even  then  other  concomitant 
conditions  may  be  overlooked  unless  we  methodically  examine  the  severa) 
organs.  We  must  give  primary  importance  to  direct  objective  symptoms. 
"  physical  signs  "  included  ;  but  we  must  not  neglect  the  general  aspect 
of  the  patient,  nor  the  probabilities  afforded  by  knowledge  of  his  occupa- 
tion, previous  life,  and  family  history.  First  thoughts  and  third  are  usually 
best.  We  must  often  be  content  with  a  preliminary  diagnosis  of  "  organic 
disease  of  the  brain,"  "  hepatic  dropsy,"  or  "  acute  paraplegia,"  and  make  it 
more  precise  as  the  case  develops  itself.  Ultimately  we  should  aim  at  £ 
complete  diagnosis  in  every  case,  i.  e.  one  which  includes  the  organ  and  pari 
of  the  organ  affected,  the  nature  of  the  disease,  and  its  origin. 

tEtiology. — The  real  causes  of  diseases  are,  for  the  most  part,  un 
known.  True,  there  is  often  little  difficulty  in  perceiving  that  an  illness 
has  been  preceded  by  some  definite  change  in  the  outward  circumstances 
of  the  patient ;  he  may  have  been  exposed  to  cold,  he  may  have  eater 
unwholesome  food,  he  may  have  been  over-excited  or  over-fatigued  ;  and  h( 
naturally  calls  this  the  cause  of  the  disease.  But,  on  further  consi 
deration,  it  appears  that  people  often  go  through  weather  no  less  incle 
ment,  indulge  their  appetites  as  foolishly,  and  have  their  mental  and  bodib 
powers  strained  as  much,  without  being  attacked  by  the  same,  or  indeec 
by  any  disorder.  We  must,  then,  assume  that  some  other  cause  has  als( 
been  in  operation.  This  may  act  in  two  ways  :  it  may  combine  with  th( 
exciting  cause  to  produce  the  disease  in  those  who  fall  ill,  or  it  ma; 
counteract  the  operation  of  the  exciting  cause  in  those  who  remain  well 
But  we  generally  assume  that  all  such  causes  have  a  positive  rather  than 
negative  action,  and  group  them  together  as  "  predisposing  causes^ 

There  are,  however,  some  apparently  predisposing  causes  of  disease 
which  do  not  operate  in  either  of  the  ways  just  mentioned.  A  complain 
may  affect  persons  at  a  particular  age,  merely  because  at  that  age  the- 
are  more  exposed  to  the  action  of  the  exciting  cause.  Thus  scalds  an 
burns  are  particularly  frequent  among  young  children  ;  while  scalds  of  th 
throat  from  drinking  hot  water  from  a  kettle  scarcely  occur  in  grown-u 
persons.    On  the  other  hand,  young  men  are  much  more  liable  to  brea 
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their  limbs  than  are  women  or  old  men.  Such  differences  arise,  not  from  a 
predisposing  influence  of  one  period  of  life,  nor  from  a  counteracting  influ- 
ence of  another  period,  but  from  infants  being  ignorant  of  the  effects  of 
heat,  and  from  men  at  their  prime  being  obliged  to  work  under  exposure  to 
accidents.  So  again,  if  general  paralysis  and  locomotor  ataxy  and  many 
other  diseases  of  the  nervous  centres  are  more  frequent  in  men  than  in 
women,  the  reason  may  be  that  more  men  than  women  come  under  the 
operation  of  the  exciting  causes  of  these  complaints,  such  as  mental 
excitement,  sexual  excesses,  drink,  and  above  all  syphilis. 

The  most  obscure  of  predisposing  causes  are  those  which  are  commonly 
included  under  the  term  "  idiosyncrasy."  For  example,  in  certain  persons 
nettle-rash  is  produced  by  strawberries,  and  in  others  the  odour  of  cats 
excites  asthma.  In  such  cases  the  exciting  cause  is  obvious,  and  we  must 
regard  as  predisposing  causes  the  conditions,  whatever  they  may  be,  which 
lead  to  its  effect  upon  one  person  and  not  on  another.  But  of  these  con- 
ditions we  are  altogether  ignorant. 

In  some  cases  predisposition  seems  to  be  unnecessary.  The  presence 
of  the  acarus  in  the  skin  is  the  sole  and  efficient  cause  of  scabies,  and  needs 
nothing  more  than  a  normal  human  skin  to  produce  the  lesions  and  the 
symptoms  which  make  up  the  disease  scabies.  Yet  even  here  it  appears 
that  certain  abnormal  conditions,  as  typhus,  and  perhaps  other  febrile  states, 
counteract  the  ordinary  operation  of  the  irritant.  Again,  contact  with 
another  is  the  constant  precedent  of  every  case  of  variola,  yet  here  again  a 
previous  attack  renders  the  organism  refractory  "  to  the  normal  opera- 
tion of  the  contagion.  That  grown  people  are  little  susceptible  to  measles 
is  probably  explained  by  most  of  them  having  already  had  it. 

Hereditary  predisposition  to  certain  diseases  is  undoubted,  l)ut  the 
limits  of  its  action  are  difficult  to  define.  Gout,  phthisis,  and  haemophilia 
are  certainly  hereditary,  but  not  always.  Syphilis  is  not  hereditary  in  the 
same  sense,  but  is  caught  by  the  foetus  from  the  parent.  It  does  not  there- 
fore furnish  an  instance  of  inheritance  of  an  acquired  character  which 
biologists  have  been  driven  to  seek  in  Pathology  ;  and  in  the  case  of  both 
gout  and  tubercle  it  is  rather  the  innate  proclivity  to  the  disease  or  lack  of 
power  of  resistance  to  its  attacks  which  is  transmitted  from  parent  to  off- 
spring, than  the  acquired  disease  itself. 

If  we  attempt  to  classify  diseases  by  their  causes,  we  may  put  first 
those  which  are  due  to  the  presence  of  animal  or  vegetable  parasites,  both 
such  as  act  mechanically  by  their  presence  as  irritants,  and  those  minute 
parasitic  plants  which  multiply  excessively  and  fill  the  whole  organism  that 
they  invade  with  swarms  of  microphytes.  In  many  cases  diseases  are 
infectious  where  no  such  parasites  have  been  detected,  but  these  are  no  less 
strictly  dependent  on  a  previous  case,  which  furnishes  the  necessary  con- 
tagion. 

Next  may  be  placed,  from  an  setiological  point  of  view,  those  disorders 
which  are  the  direct  result  of  chemical  poisons,  the  paralysis  caused  by 
lead,  the  delirium  of  belladonna  poisoning,  the  tremors  of  workers  in 
mercury,  the  fatty  degeneration  caused  by  phosphorus.  In  these  cases 
the  effects  are  very  uniform  in  character,  and  depend  in  degree  upon  the 
dose  of  the  poison,  with  little  reference  to  the  recipient. 

Next  we  may  put  dietetic  diseases,  as  cirrhosis  of  the  liver  and  delirium 
tremens,  which  are  caused  by  spirit  drinking.  Here,  although  the  cause  is 
true  and  constant,  its  effect  depends  upon  something  in  the  individual,  for 
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some  drunkards  die  rapidly  from  the  effect  of  intemperance  on  the  brain, 
others  more  slowly  from  its  effect  on  the  liver,  and  others  escape  both. 

The  action  of  cold  is  still  less  constant.  Exposure  to  weather  pro- 
duces in  one  man  rheumatic  fever,  in  another  bronchitis,  in  a  third 
pleurisy  or  pneumonia,  so  that  we  cannot  predict  what  disease  will  be 
produced  by  the  cause,  or  whether  any  at  all. 

The  remaining  "  causes  "  of  disease  are  so  vague  and  uncertain  in  their 
action  that  we  must  suppose  that  some  peculiar  combination  of  conditions 
is  needful  to  produce  the  morbid  effect,  and  that  of  one  or  more  of  these 
conditions  we  are  ignorant. 

When  we  cannot  assign  any  probable  cause  for  a  disease  we  often  call 
it  idiopathic,"  "  primary,"  or  "  spontaneous  ; "  meaning  that  so  it  appears 
to  be  until  its  true  aetiology  is  ascertained. 

A  small  aetiological  group  of  diseases  consists  of  those  which  are  the 
result  of  defect  of  formation,  as  cyanosis  from  congenital  disease  of  the 
heart.  Possibly  some  forms  of  paralysis  are  due  to  imperfect  development 
of  the  cord. 

A  larger  group  includes  those  which  depend  upon  various  senile  degenera- 
tions of  the  tissues  and  organs.  But  many  of  these  changes  which  occur  as 
the  result  of  ordinary  wear  and  tear  in  most  persons  above  a  certain  age 
may  also  be  found  in  those  much  younger,  in  whom  excessive  strain  has 
prematurely  produced  the  same  effects. 

One  mode  of  origin  of  diseases  is  in  slight  perversions  of  physiological 
functions,  at  first  occasional,  then  frequent,  and  at  last  constant,  until 
structural  changes  at  length  ensue.  Disease  of  the  heart  and  aorta  from 
muscular  strain,  emphysema  from  chronic  bronchitis  originating  in  an 
occasional  cough,  and  gutta  rosea  from  frequent  flushing  of  the  face,  are 
examples  of  this  process  (see  the  writer's  Lumleian  Lectures  on  ^Etiolog)'-, 
pp.  22—28). 

On  the  whole  it  may  be  said  that  the  cause  of  diseases  is  more  con- 
fidently assigned  by  the  patient  than  by  the  physician.* 

When  degenerative,  developmental,  contagious,  parasitic,  toxic,  and 
traumatic  diseases  are  excluded,  there  remain  by  far  the  greater  number 
of  the  real  origin  of  which  we  know  nothincf. 

Even  m  these  cases,  however,  their  natural  history — the  conditions  of 
age,  sex,  occupation,  geographical  distribution  under  which  they  most 
commonly  occur — is  of  much  interest.  Such  knowledge  is  often  a  useful 
help  in  diagnosis,  and  may  one  day  lead  to  more  complete  conclusions  as 
to  aetiology.    So  that  under  this  head  such  details  are  appropriately  placed. 

It  is  in  reference  to  the  prevention  of  diseases  that  a  knowledge  of  their 
aetiology  is  of  the  greatest  practical  use,  but  indirectly  it  often  has  an 
important  bearing  upon  their  diagnosis  and  their  cure.  The  process  of 
analysing  the  clinical  symptoms,  which  constitutes  the  diagnosis  of  a  case, 
often  stops  short  of  tracing  it  to  a  definite  anatomical  lesion ;  and  we  are 
unable  by  that  path  to  reach  any  basis  for  a  sound  plan  of  treatment. 
In  such  cases,  every  evidence  of  possibly  exciting  or  predisposing  causes  of  the 
patient's  illness  may  be  of  great  value  in  helping  us  to  treat  it  successfully. 

Prognosis. — The  proof  of  the  reality  of  diagnosis  is  the  power  of 
prediction ;  and  before  we  attempt  to  modify  the  progress  of  a  disease  bv 

*  As  Sir  William  Gull  well  put  it,  "  in  disease  as  well  as  in  astronomy,  savages  ex- 
plain, science  investigates." 
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treatment  we  must  know  what  is  its  natural  course  when  undisturbed  by 
our  art.  We  are  then  able  to  give  what  is  termed  a  prognosis  or  fore- 
cast of  the  case.  This  part  of  our  duty  may  be  of  the  highest  importance 
to  the  patient  and  his  friends,  and  our  own  reputation  is  more  concerned 
in  prognosis  than  even  in  treatment. 

In  some  cases,  indeed,  the  prognosis  is  of  such  a  character  as  almost  to 
make  any  further  services  to  our  patient  unnecessary.  We  may  be  able  to 
declare  that  the  disease  will  quickly  and  safely  pass  off,  without  tendency 
to  relapse,  and  without  risk  of  its  leaving  any  ill  effects  behind  it.  A  case 
in  point  is  an  attack  of  shingles  in  a  child.  Or  we  may  have  to  say  that  the 
malady  is  one  which  must  inevitably  prove  rapidly  fatal  in  spite  of  every 
effort  that  can  be  made  to  arrest  it.  Such  a  prognosis  must  be  given  in 
many  cases  of  apoplexy,  of  aneurysm,  and  of  tetanus,  and  in  almost  all 
of  cancer. 

But,  as  a  rule,  our  prognosis  applies  not  so  much  to  the  natural  and  un- 
disturbed course  of  the  disorder,  as  to  that  which  we  believe  it  will  take 
under  the  most  judicious  treatment  we  can  devise. 

Prognosis  is  not  only  concerned  with  the  favourable  or  unfavourable 
event  of  the  disease,  but  also  with  its  probable  duration,  the  chances  of  its 
return,  and  the  possible  or  probable  complications  against  which  it  is  most 
important  for  the  physician  to  be  forewarned.* 

When  we  see  a  patient  Ave  instinctively  frame  a  forecast  of  the 
issue  of  his  illness,  and  natural  shrewdness  of  observation  aided  by 
experience  may  thus  reach  "  something  like  prophetic  strain."  But 
such  prognosis  is  limited  to  the  immediate  future,  and  even  then  is 
often  at  fault.  The  futility  of  judgments  of  this  kind  expressed  by  those 
conversant  with  the  sick,  but  ignorant  of  pathology,  only  escapes  general 
recognition  by  the  occasional  hits  being  marked  and  the  more  frequent 
misses  forgotten.  Prognosis  without  diagnosis  is  even  more  baseless  than 
the  hopes  or  the  forebodings  of  the  patient  himself.  True  prognosis  de- 
pends first  on  recognition  of  the  nature  and  seat  of  the  illness  in  question, 
of  its  natural  history,  its  course  and  probable  event  if  left  to  itself  ;  and, 
secondly,  on  our  estimation  of  the  patient's  power  of  resisting  the  disease, 
based  on  his  age,  his  habits,  the  condition  of  his  organs,  and  experience  of 
previous  attacks  of  illness. 

Advanced  age  is  a  serious  symptom  in  most  diseases,  and  alone  de- 
termines the  gravity  of  enteric  and  most  other  specific  fevers,  of  pneu- 
monia, of  bronchitis,  and  of  zona.  But  certain  other  diseases,  notably 
diabetes,  phthisis,  and  rheumatism,  are  far  more  dangerous  at  twenty-five 
than  at  sixty.  In  early  childhood  all  diseases  are  serious,  and  many  which 
are  manageable  in  adults  are  often  fatal ;  above  all  diphtheria,  but  also 
bronchitis  and  diarrhoea.  Surgical  operations,  also,  are  dangerous  in  young 
children.  And  yet  a  sickly  infant  often  shows  wonderful  tenacity  of  life, 
and  will  recover  from  tuberculous  disease,  marasmus,  and  general  eczema 
which  seemed  to  be  hopeless. 

Two  phrases — the  constitution  of  the  patient  and  his  temperament — 
are  still  often  used  in  making  a  prognosis  ;  but,  like  most  abstract  terms, 
they  are  ambiguous  and  misleading.  Knowledge  of  the  constitution  of  a 
patient  can  only  mean  knowledge  of  his  height  and  weight  and  chest-girth, 
and  of  the  characters  of  his  pulse  and  urine.  Such  knowledge,  combined 
with  information  as  to  his  habits,  temperance,  occupation,  residence  in 
*  'Guv's  Hospital  Reports'  (1887),  vol.  xliv,  p.  59. 
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foreign  countries,  and  previous  disorders,  is  valuable  in  forming  a  prognosis 
in  cases  of  life  assurance  ;  but  the  several  facts  are  best  stated  as  such,  and 
are  only  obscured  by  so  meaningless  a  term  as  "  constitution." 

The  older  physicians  spoke  of  laxity  of  the  fibres  "  or  "  deficiency  of 
the  animal  spirits  "  as  part  of  their  patient's  constitution,  but  these  obso- 
lete phrases  are  not  more  absurd  than  to  discuss  whether  a  patient  has 
■  stamina,"  or  whether  his  nerves  are    highly  strung." 

Temperament  meant  originally  the  mixture  of  the  four  humours  of 
Greek  physiology — the  'Blood  foi-med  in  the  liver,  the  Bile  in  the  gall- 
bladder, the  Phlegm  {jpituita,  mucus)  in  the  pituitary  gland,  and  the  Black 
bile  in  the  spleen.  If  any  one  of  the  humours  were  in  excess,  the  result 
was  a  Sanguine,  a  Choleric  (bilious),  a  Phlegmatic  (lymphatic),  or  a  Melan- 
cholic (atrabilious)  temper.  These  words  have  now  only  an  antiquarian 
interest,  and  should  be  dismissed  from  scientific  medicine  with  tiie  whole 
fabric  of  humoral  pathology,  which  was  long  ago  exploded. 

Family  history  is  an  important  element  in  forming  a  prognosis  both  of 
a  healthy  and  a  diseased  body.  Absence  of  longevity  in  a  large  family  is 
a  serious  fact.  Some  conditions  are  marked  by  heredity,  as  insanity, 
drunkenness,  phthisis,  and  gout ;  others  are  occasionally  so,  as  cancer  and 
diabetes.  But  great  care  is  necessary  not  to  be  misled  by  words.  In 
insurance  papers  phthisis  is  often  concealed  under  such  phrases  as  "  the 
result  of  childbirth,"  or  ■  bronchitis,"  or  even  "  accident."  Again,  we 
must  not  speak  of  family  tendency  to  nervous  disease  because  one  relative 
died  from  hemiplegia  due  to  arterial  degeneration,  another  from  para- 
plegia due  to  caries  of  the  spine,  a  third  from  tumour  of  the  brain,  a 
fourth  from  tabes,  a  fifth  from  puerperal  convulsions,  and  a  sixth  from 
suicide  during  "  temporary  insanity."  As  well  might  we  assume  liability 
to  ■■  skin-disease  "  in  a  family,  some  of  whose  members  had  suffered  from 
scabies,  psoriasis,  zona,  rupia,  or  lupus ;  or  an  arthritic  diathesis  from 
the  accidental  conjunction  of  such  divers  affections  as  rheumatic  fever, 
gout,  traumatic  synovitis,  osteo-arthritis,  and  tuberculous  disease  of  a  joint. 

Treatment. — This,  the  end  and  object  of  Pathology,  consists  of  two 
parts — curative  and  preventive.  The  latter  is  proverbially  the  more 
important.  It  rests  mainly  on  a  knowledge  of  aetiology,  and  is  therefore 
of  very  modern  growth.  It  deals  rather  with  communities  than  with  indi- 
viduals, but  will  not  be  unnoticed  in  the  following  chapters,  particularly  in 
the  case  of  epidemic  diseases. 

Therapeutics,  or  the  art  of  curing  diseases,  depends  much  more  upon 
the  physician's  knowledge  and  skill,  and  much  less  upon  specific  drugs, 
than  is  supposed  by  the  laity.  In  few  cases  can  a  malady  be  certainly  and 
directly  "  cured  "  or  arrested  by  a  given  method  as  soon  as  the  diagnosis 
has  been  made  ;  but  in  still  fewer  is  medicine  powerless  for  the  comfort  and 
welfare  of  the  patient. 

In  some  diseases  no  treatment  is  needful.  All  that  is  important  is  that 
they  should  be  recognised,  and  the  patient  assured  of  his  safety. 

In  others  the  only  reasonable  treatment  is  expectant ;  that  is,  to  re- 
frain from  meddling  without  knowledge,  and  to  watch  carefully  for  oppor- 
tunities of  helping  favourable  and  relieving  unfavourable  symptoms. 

In  others,  again,  treatment  is  strictly  rational,  i.  e.  it  consists  in  em- 
ploying mechanical,  chemical,  or  physiological  means  for  directly  meeting 
an  injurious  condition.    Such  is  the  treatment  of  laryngeal  dyspnoea  by 
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opening  the  trachea,  of  poisons  taken  into  the  stomach  by  chemical 
antidotes  and  by  emetics,  of  high  temperature  by  cold  affusion.  In  the 
same  way  we  treat  iritis  by  belladonna,  dropsy  by  diuretics,  typhlitis  by 
opium,  and  uterine  haemorrhage  by  ergot. 

There  remain  a  considerable  number  of  cases  in  which,  without  our 
being  able  to  see  the  physiological  action  of  the  means  that  are  used,  we 
are  able  to  modify  or  arrest  the  progress  of  a  disease  by  treatment  which 
depends  entirely  upon  experience  of  its  value.  As  examples  may  be  men- 
tioned the  relief  given  by  external  warm  applications  in  most  inflammatory 
states,  the  benefit  of  counter-irritation,  the  use  of  purging  in  certain 
cerebral  affections,  of  colchicum  in  gout,  of  tarry  applications  in  psoriasis, 
of  iron  in  chlorosis,  and  of  mercury  in  syphilis.  These  last  so-called 
specific  "  medicines  have  doubtless  a  physiological  action  which,  if  known, 
would  explain  their  practical  value  ;  and  in  some  cases  we  can  perceive  an 
obscure  connection  betwen  their  known  properties  and  their  therapeutical 
effects.    But  at  present  their  action  is  "  special,"  peculiar,  and  inexplicable. 

Therapeutical  systems. — Attempts  to  cure  diseases  naturally  preceded 
knowledge  of  their  real  nature  or  origin,  and  thus  vast  systems  of  tra- 
ditional therapeutics,  useless  or  mischievous  as  a  rule,  were  part  of  Indian, 
Egyptian,  Greek,  Arabian,  and  European  civilisation. 

Most  of  them  were  based  on  theoretic  principles,  now  meaningless  or 
disproved,  and  aimed  at  some  universal  principle  of  treatment.  One 
dogma  was  treatment  by  similars,  as  of  scarlet  fever  by  red  cloths ; 
another  was  treatment  by  opposites,  as  of  fever  by  fish  diet,  fishes  being  of 
a  cold  and  moist  habit.  Or  "signatures''  guided  the  choice  of  remedies 
■ — roses  for  haemorrhage,  saffron  for  jaundice,  willow-bark  for  agues.  Or, 
all  diseases,  being  due  to  "  debility,"  must  be  cured  by  corroborants,  as  the 
Brunonians  asserted,  and  as  many  in  this  century  have  practised.  Or  some 
were  "  sthenic,"  and  must  be  jugulated  by  bleeding  and  purging.  Or  all 
diseases  were  to  be  cured  by  diet,  or  by  water,  or  by  infinitesimal  doses  of 
drugs. 

All  these,  and  any  other  universal  system  of  treatment,  are  de- 
monstrably false.  Others  will,  no  doubt,  arise,  but  they  will  never  again 
be  upheld  by  any  but  the  ignorant. 

We  may  say  without  boasting  that  rational  treatment  was  never  so 
bold,  and  yet  so  safe,  so  self-critical  and  even  sceptical,  yet  so  thorough  and 
so  successful. 

Classification. — The  distribution  of  diseases  into  classes,  orders,  genera, 
and  species  is  a  fruitless  and  useless  task,  from  which  the  student  of  medi- 
cine at  the  present  day  is  happily  released.  The  group  of  specific  fevers 
is  the  only  one  which  can  be  called  "  natural."  They  agree  in  aetiology, 
and  in  the  nature  of  the  disturbance  set  up  by  the  exciting  cause,  i.  e.  in 
their  pathology ;  they  agi*ee  in  being  infectious,  in  their  general  symptoms 
and  course,  in  their  relations  to  time,  and  in  their  protective  power. 
Lastly,  they  are  usefully  studied  together  from  the  practical  points  of  view 
of  diagnosis,  prognosis,  and  treatment. 

If  we  classify  diseases  by  their  origin  we  can  form  certain  large  classes 
which  would  express  true  relations,  but  would  be  impracticable  for 
adoption  in  a  systematic  treatise.  For  instance,  we  should  collect  together 
contagious  disorders;  malarial  diseases;  those  directly  the  result  of 
mechanical  injury,  of  chemical  irritants,  or  of  heat — "traumatic,"  as  they 
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are  sometimes  called :  those  produced  by  exposure  to  chills,  the 
"  catarrhal,"  or,  as  some  German  writers  unfortunately  call  them,  "  rheu- 
matic "  diseases  ;  those  produced  by  chemical  poisons,  as  lead  colic,  lead 
palsy,  and  saturnine  gout,  the  "  zinc-ague "  of  brassfounders,  mercurial 
tremors  and  stomatitis ;  those  produced  by  drugs,  as  urticaria  from 
copaiba,  or  by  animal  poisons,  as  sapraemia,  by  vegetable  parasites,  as 
ringworm,  leprosy,  and  relapsing  fever,  and  by  animal  parasites,  as  trichi- 
nosis ;  those  produced  by  unwholesome  food,  as  alcoholic  delirium  and 
cirrhosis,  gout,  and  the  long  list  of  dietetic  disorders. 

Then  would  come  the  diseases  of  imperfect  development,  in  intra- 
uterine life  or  in  infancy,  at  dentition  or  at  puberty,  and  the  large  and 
important  series  of  morbid  changes  which  are  the  result  of  premature  or 
normally  supervening  senile  changes — atheroma,  fatty  and  fibrous  de- 
generation, involution  of  the  uterus  or  the  ovaries  or  the  breast ;  atrophy 
of  certain  organs  and  hypertrophy  of  others.  These,  when  delayed  to  the 
full  term  of  life,  are  the  "  natural  "  diseases  which  lead  to  a  kindly  death. 

If  we  attempted  a  pathological  classification  we  should  place  next  to  the 
specific  fevers  those  maladies  in  which  the  same  process  of  pyrexia  is  excited 
by  local  inflammation,  and  make  a  class  of  inflammatory  fevers,  as  was  done 
by  Cullen  and  by  Hildenbrand. 

A  nosology  based  on  morbid  anatomy  would  follow  the  lines  traced  by 
Rokitansky  and  his  successors,  but  we  have  only  to  turn  to  the  best  sys- 
tematic works  on  the  subject  to  see  how  unsuitable  such  a  plan  would  be 
for  a  treatise  of  medicine.  Of  many  diseases  we  know  neither  the  seat  nor 
the  cause  ;  some  whose  cause  we  know  have  no  anatomy,  and  much  morbid 
anatomy  has  no  clinical  history. 

A  histological  classification  would  be  impracticable  as  the  basis  of  a 
complete  system ;  although  it  is  instructive  to  remember  that  serous 
membranes,  lymphatic  organs,  mucous  surfaces,  bones,  and  secreting 
glands  have  points  in  common  under  morbid  as  well  as  under  healthy  con- 
ditions. We  shall,  indeed,  find  it  convenient  to  group  together  in  this  work 
primary  diseases  of  the  blood,  diseases  of  the  skin,  and  diseases  of  the  joints. 

The  only  remaining  course  open  to  one  who  plans  a  systematic  treatise 
like  the  present  is,  after  setting  aside  general  specific  diseases,  to  put  those 
together  which  affect  the  several  organs — the  brain  and  spinal  cord,  the 
larynx  and  lungs,  the  heart,  the  digestive  apparatus,  and  so  on  ;  and  this 
plan  is  followed  here.  Functional  diseases  are  classed  with  those  of  the 
structures  which  are  the  seat  of  the  disordered  functions — neuralgia  with 
neuritis,  epilepsy  with  cerebral  diseases,  asthma  with  bronchitis. 

Nomenclature. — Closely  allied  to  classification  is  terminology.  In  the 
case  of  specific  diseases  with  a  constant  origin  and  a  definite  course,  the 
best  names  are  those  which,  first,  are  meaningless  ;  secondly,  consist  of  a 
single  word,  and  that  short,  distinctive,  and  euphonious ;  and  thirdly,  can 
form  adjectives.  Syphilis  and  Typhus  (not  "  typhus  fever  ")  are  two  of  the 
best  names  we  have.  When,  however,  the  disease  is  less  definite  and 
certain,  names  otherwise  good  become  ambiguous,  as  Rheumatism  and 
Pneumonia. 

In  choosing  names  we  must  in  the  end  be  guided  by  usage — 
Quera  penes  arbitrium  est  et  jus  et  norma  loquendi; 

but  we  should  follow  the  best  usage ;  and  in  this  country  it  is  in  every  way 
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desirable  to  keep,  as  nearly  as  possible,  to  the  official  nomenclature  of  the 
Royal  College  of  Physicians,  the  Navy  and  Army,  and  the  Registrar-General. 

Some  names  are  vernacular,  like  Measles,  Mumps,  Smallpox,  Shingles, 
Dengue,  Glanders,  Ague,  Gout ;  and  these  are  excellent. 

Others  are  Greek  or  Latin  names,  classical  or  barbarous,  as  Morbilli, 
Variola,  Zona,  Psoriasis,  Lupus,  Scabies ;  and  these  are  as  good  or  better. 
Similar  names  may  be  more  or  less  successfully  coined,  as  Diphtheria, 
Pertussis,  Enterica,  Equinia,  Purpura,  Leuchsemia. 

Personal  names  are  undesirable.  They  are  seldom  generally  accepted ; 
they  are  cumbersome,  they  are  often  ambiguous,  and  they  are  seldom 
historically  accurate.  Such  are  Pott's  disease.  Morbus  maculosus  Werl- 
hofii,  Bell's  palsy,  Maladie  de  Raynaud,  Graves'  or  Basedow's  disease, 
Cruveilhier's  paralysis,  Parkinson's  disease,  Hodgkin's  disease. 

When  the  anatomical  lesion  which  causes  the  symptoms  is  known,  it 
furnishes  the  best  designation  of  the  whole  train  of  structural  and  func- 
tional disturbance,  as  abscess  of  the  liver,  annular  carcinoma  of  the 
descending  colon,  lithic-acid  calculus  of  the  kidney,  cirrhosis  of  the  liver, 
stenosis  of  the  mitral  valve,  glioma  of  the  middle  lobe  of  the  cerebellum, 
and  so  on.  These,  however,  are  rather  diagnoses  of  morbid  anatomy  than 
names  of  diseased  processes. 

Better,  perhaps,  are  the  names  which  express  the  pathological  processes 
that  lead  to  the  structural  results,  e.  g.  suppurative  hepatitis,  anterior  polio- 
myelitis, tuberculous  peritonitis,  acute  yellow  atrophy  of  the  liver. 

Often,  when  neither  the  structural  change  nor  the  morbid  process  is 
certainly  known,  we  must  be  content  with  clinical  names,  denoting  a  recur- 
rent group  of  physiological  events — a  "  complex  of  symptoms  "  the  German 
writers  call  it — as  Epilepsy,  Chorea,  Asthma,  Chlorosis,  Scurvy. 

Arrangement  of  the  present  work. — As  above  explained,  no  scientific 
classification  of  diseases  is  possible,  inasmuch  as  they  are  incommensurable 
objects.  The  most  practically  convenient  arrangement  is  the  best.  For 
the  reasons  already  given,  the  anatomical  lesion  is,  when  ascertained,  the 
most  definite  and  satisfactory  basis  of  nomenclature  and  classification ; 
when  this  fails,  we  generally  name  and  group  diseases  by  their  most 
important  clinical  features,  or  in  accordance  with  the  organ  most  obviously 
affected  ;  and  these  associations  are  often  more  important  than  affinities  of 
pathology  and  causation.  Thus  scabies  is  more  usefully  studied  along 
with  other  forms  of  dermatitis  than  with  Bilharzia  or  hydatids,  and  phthisis 
goes  more  naturally  with  bronchitis  and  pneumonia  than  with  lupus. 

In  accordance  with  general  practice,  from  which  it  is  inconvenient  to 
deviate  except  for  some  sufficient  reason,  we  shall  take  first  among  diseases 
those  which  have  been  long  known  as  specific  fevers  affecting  the  whole 
body,  and  running  a  more  or  less  constant  and  limited  course.  To  these 
will  succeed  other  general  diseases,  of  the  nature  of  which  we  are  still 
io-norant,  but  which  are  more  conveniently  placed  here  than  among  local 
organic  disorders. 

The  order  in  which  we  take  the  various  local  diseases  is  of  little  con- 
sequence. After  considering  the  specific  infective  diseases,  and  others  of 
uncertain  pathology  but  certainly  not  purely  local,  we  shall  follow  the 
traditional  order  of  taking  the  most  noble  cavity,  the  Head,  first.  After 
the  diseases  of  the  brain  and  nervous  system  will  follow  chapters  on  the 
diseases  of  the  Chest ;  then  will  come  diseases  of  the  Abdomen  and  Diges- 
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tive  Organs  generally,  of  the  Liver,  the  Kidneys,  and  the  Spleen,  with  its 
lymphatic  allies. 

The  next  group  will  consist  of  scurvy  and  other  disorders,  accompanied 
by  anaemia  and  haemorrhage,  which  may  provisionally  be  regarded  as 
primary  hceinatoses ;  rheumatism,  gout,  and  other  "idiopathic"  and  mul- 
tiple affections  of  the  joints  {arthroses).  The  last  section  will  deal  with 
the  numerous  and  complicated  disorders  which  affect  the  skin  and  its 
appendages. 

In  each  section  we  shall  more  or  less  closely  follow  the  same  order, 
dealing  first  with  the  name,  symptoms,  and  history  of  the  disease  ;  then 
with  its  clinical  characters,  course  and  complications,  and  its  diagnosis 
from  other  diseases  ;  next  with  its  anatomy  and  pathology,  its  aetiology  and 
natural  history.  Lastly  will  come  its  prognosis  and  prophylactic,  pallia- 
tive, or  remedial  treatment. 

Before,  however,  we  begin  the  study  of  the  several  specific  fevers,  it  will 
be  well  to  devote  a  few  preliminary  chapters  to  certain  pathological  pro- 
cesses which  are  common  to  them  and  to  many  of  the  local  diseases  to  be 
afterwards  described. 

These  are  contagion,  fever,  inflammation,  pyaemia,  and  the  formation  of 
new  growths.  Other  general  pathological  processes,  as  anaemia,  dropsy, 
embolism,  and  the  various  forms  of  degeneration,  will  be  better  considered 
afterwards  with  the  diseases  of  which  they  are  the  most  important 
symptoms. 
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HOMKK. 

Transmission  of  diseases — Contagion  and  miasm  —  Theory  of  infection — Contagimn 
vivum — Microbes — Their  origin  and  life — Their  exclusive  effect  in  pro- 
ducing specific  diseases — Their  mode  of  action — Immunity  from  confagion  — 
Protective  inoculation — Modes  of  transference  of  miasmata  and  contagia  — 
Theory  and  p-actice  of  disinfection. 

From  an  early  period  it  has  been  observed  that  certain  diseases  are 
contagious,  or  "  catching,"  either  by  direct  contact  with  the  sick  person,  or 
by  means  of  clothing  or  buildings,  or  by  conveyance  through  the  air  of  a 
presumed  materies  7norhi.  When  actual  contact  was  necessary  to  re- 
produce it  the  disease  was  called  contagious  ;  when  it  was  transmissible  by 
the  air  it  was  given  the  wider  name  of  infectious ;  when  the  vehicles  of 
transmission  were  recognised  they  were  called  fomites*  The  distinction  is 
not  fundamental.  For  whether  the  pus  from  a  case  of  smallpox  is 
touched  by  the  finger,  or  is  transmitted  by  a  handkerchief  and  then 
touched,  or  is  dried  up  and  carried  by  the  air  to  a  neighbour's  house, 
the  process  is  really  the  same — a  speck  of  contagion  from  the  sick 
person's  body  is  transferred  to  that  of  one  in  health.  And  this  is  the 
only  way  in  which  diseases  are  "  caught."  The  two  adjectives  contagious 
and  infectious  are  therefore  often  used  as  synonymous.  The  word  "  infec- 
tive "  has  been  used  of  late  to  denote  processes  which  spread,  not  always 
from  one  person  to  another,  but  from  one  tissue  or  organ  of  the  body  to 
another. 

Infectious  diseases  frequently  spread  so  rapidly  that  they  become 
epidemic,  and  thus  have  devastated  whole  kingdoms  and  changed  the 
course  of  history. 

They  have  been,  and  still  are,  called  specific  diseases — partly  from  the 
special  and  peculiar  course  which  they  run,  unlike  that  of  diseases  produced 
by  injury  or  cold  or  poison  or  local  inflammation — ^partly  because  each 
one  was  believed  to  be  produced  by  a  single  definite  efficient  cause,  the 
supposed  virus  or  contagium  or  materies  morbi,  the  presence  and  nature 
of  which  is  now  in  many  cases  demonstrated. 

There  are,  however,  other  "  specific "  toxic  disorders  which  must  be 
distinguished  from  the  contagious  diseases.    These  are — 

(1)  The  effects  of  chemical  poisons.  Mercury,  arsenic,  lead,  phos- 
phorus, morphia,  strychnia,  when  absorbed  into  the  lymph  and  blood  so 

*  Fomites,  fomes,  touchwood,  tinder,  by  which  fire  is  conveyed : 
"  Ac  prirauin  silici  scintillam  excndit  Achates, 
Snscepitque  ignem  foliis,  abque  aridii  circum 
Nutrimenta  dedit,  rapuitque  in  fomite  flanimam." 

.En.,  i,  174-6. 
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as  to  reach  the  tissues,  produce  definite  and  constant  effects,  special  in 
their  locality  and  symptoms,  and  pointing  unmistakably  to  their  "  specific 
origin.    But  these  effects  are  strictly  limited  by  the  dose  of  the  poison,  and 
they  are  not  transmissible  from  one  person  to  another. 

(2)  The  effects  of  certain  organic  poisons  the  chemical  nature  of  which 
is  imperfectly  known.  Such  is  the  venom  of  snakes,  a  nitrogenous  and 
proteid  compound,  probably  an  albumose ;  the  albuminoid  principle  of 
jequirity  seeds,  called  Ahrin  ;  and  the  remarkable  ferment  discovered  by 
the  late  Dr  Wooldridge,  the  injection  of  which  produces  instant  coagulation 
of  the  blood  in  the  portal  vein. 

(3)  The  effect  of  certain  products  of  decomposition,  causing  septic 
poisoning :  these  are  nitrogenous  but  alkaline,  and  probably  compound 
ammonias.  They  have  been  called  ptomaines  or  cadaveric  alkaloids, 
leucomaines,  and  toxines. 

In  all  these  cases  the  poison  is  a  chemical  compound,  and  acts  in  pro- 
portion to  its  strength  ;  moreover  the  morbid  conditions  produced  are  not 
transmissible. 

(1)  We  must  also  separate  certain  diseases  which  are  truly  contagious, 
and  depend  on  the  presence  of  living  organisms,  but  are  only  local  in 
their  effects,  and  do  not  produce  any  general  physiological  disorder. 
Examples  are  scabies  and  ringworm.* 

(5)  It  is  well  to  consider  apart  from  other  infectious  diseases  those 
which  depend  on  animal  parasites  in  the  blood  or  tissue,  such  as  malarial 
fever  and  dysentery. 

(6)  There  remain  the  specific  contagious  febrile  diseases,  in  which  the 
contagion  consists  of  a  swarm  of  living  organisms,  microbes,  which  multiply 
in  the  host,  set  up  a  disturbance  of  the  whole  body,  and  render  it  for  the 
time  a  focus  of  fresh  infection. 

Infectious  diseases  are  also  divided  as  follows  : 

(a)  Contagious  diseases  proper. — Each  of  these  maladies  owes  its  origin 
to  a  virus  or  contagium  derived  from  a  person  already  suffering  from  it,  or 
from  one  of  the  lower  animals.  Among  these  are  the  Exanthemata,  Typhus, 
the  Plague,  Mumps,  Whooping-cough,  and  Glanders. 

(&)  Miasmatic  diseases. — These  are  caused  by  a  contagium  which  is 
derived  from  the  soil,  or  from  the  water,  or  from  the  air  of  a  place,  in- 
dependently of  the  occurrence  of  similar  illness  in  another  person.  Ague 
is  an  example  of  this  group. 

(c)  Miasmatic-contagious  diseases. — This  name  was  proposed  by  Henle  in 
1840  to  denote  the  fact  that  smallpox,  scarlet  fever,  typhus,  and  other 
maladies  often  seem  at  first  to  break  out  epidemically,  as  though  they 
might  have  been  caused  by  a  miasma,  whereas  afterwards  the  individual  cases 

*  A  different  use  of  the  terms  infectious  and  contagious  is  to  confine  the  latter  to 
diseases  wliieh  are  practically  to  he  shunned  as  "catching,"  contagious  in  the  popular 
sense,  as  scabies,  ringworm,  syphili?,  gonorrhoea,  typhus  and  variola,  diphtheria  and 
scarlatina.  Infectious  would  then  remain  as  the  technical  term  to  qualify  all  diseases 
transmitted  by  bacterial  agency,  including  enteric  fever,  cholera,  and  relapsing  fever, 
which  are  not,  as  a  rule,  catching  or  directly  contagious  from  one  person  to  another  ;  but 
excluding  (!)  contagious  diseases  in  which  the  presence  of  a  specific  microbe  has  not  been 
demonstrated,  as  typhus  and  variola;  (2)  those  in  which  the  "contagion"  is  a  poison,  not 
an  organism,  as  plumhisni,  saprffimia,  and  "  intoxication,"  to  use  the  French  term',  by 
ptomaines  or  toxines  or  other  products  of  specific  bacteria,  by  snake  poison  or  by  alcohol. 
(3)  Those  in  which  the  contagion  is  a  microzoon,  not  a  microphyte,  as  malaria.  This 
distinction  appears  to  be  arbitrary  and  inexpedient,  but  the  decision  in  this  matter  does  not 
depend  on  argument,  but  on  usage. 
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ftfltord  clear  evidence  of  contagion.  But  Liebemieistei-  and  other  writers  in 
Germany  assigned  a  fresh  meaning  to  the  term  "  miasmatic-contagious," 
and  limited  its  application  to  a  special  class  of  maladies,  of  which  Enteric 
Fever  and  Cholera  are  examples.  These  diseases  undoubtedly  spread  by 
human  intercourse,  and  are  traceable  to  previous  cases ;  but  they  are  very 
seldom  directly  communicated  from  one  person  to  another.  Liebermeister's 
hypothesis  was  that  patients  give  off  a  contagion  which  is  inoperative  until 
it  has  passed  through  further  stages  of  development  outside  the  human 
body,  and  that  these  changes  may  be  taken  as  converting  it  into  a  kind  of 
miasni. 

The  distinction  is  already  obsolete,  though  it  served  a  purpose  in  direct- 
ing attention  to  the  fact  of  some  infectious  diseases  not  being  transmitted 
by  direct  contact  with  the  sick.  Thus  tuberculosis,  though  occasionally 
acquired  directly  from  a  patient,  is  more  often  the  result  of  microbes  con- 
veyed in  dust  to  the  lungs.  Anthrax,  usually  directly  conveyed  by 
fomites,  is  sometimes  acquired  by  cattle  from  the  soil  on  which  they  feed 
In  fact,  the  methods  of  transference  are  not  constant  for  each  infectious 
disease,  but  vary  with  the  natural  history  of  the  living  organism  on  which 
they  depend.  Some  of  these  can  live  outside  the  human  body,  others 
cannot.  Some  can  live  in  the  lower  animals,  and  others  habitually  live 
in  inanimate  objects,  and  only  occasionally  become  parasitic  in  habit. 

(^d)  An  important  distinction  among  contagious,  infective,  specific 
diseases  is  that  in  some  of  them  (as  relapsing  fever)  the  poison  is  conveyed 
everywhere  throughout  the  body  by  the  living  organisms  which  secrete  it ; 
while  in  others  (as  diphtheria)  the  microbes  themselves  do  not  spread  far 
from  the  seat  of  invasion,  but  manufacture  toxines  there,  which  are  con- 
veyed over  the  body  by  the  lymphatics  and  blood-vessels.  In  the  former 
diseases  the  characteristic  microbes  will  be  found  in  the  blood,  lymph-spaces, 
or  tissues  ;  in  the  latter  only  in  certain  foci. 

Theory  of  infection. — Contagia  often  appear  as  fluids  ;  this  is  the  case, 
for  example,  with  the  vaccine  lymph,  with  the  contents  of  smallpox 
vesicles  or  pustules,  with  the  nasal  discharge  of  glanders,  and  probably  that 
of  measles,  and  with  the  faucial  secretion  of  diphtheria.  But  Chauveau  in 
France,  and  Burdon  Sanderson  in  England,  have  demonstrated  the  fact 
that  the  activity  of  these  fluids  belongs  not  to  chemical  compounds  dis- 
solved, but  to  minute  particles  suspended  in  them.  They  have  shown,  for 
example,  that  when  vaccine  lymph  is  allowed  to  diffuse  into  distilled  water 
through  a  porcelain  diaphragm,  the  diffused  liquid  is  incapable  of  con- 
veying cow-pox  by  inoculation. 

That  contagia  are  "  particulate  "  is  therefore  clear.  The  next  point  is 
as  to  the  nature  of  the  particles.  For  a  long  time  the  dominant  view  was 
that  they  were  inorganic,  or  at  least  devoid  of  life,  that  their  properties 
were  essentially  chemical,  and  that  they  acted  "  catalytically,"  or  after  the 
manner  of  ferments.  On  the  ground  of  this  analogy  the  epithet  "  zymotic  " 
was  coined,  and  applied  to  the  whole  class  of  infective  diseases,  and  the 
''ontagia  were  called  microzymes. 

But  ferments  are  either  chemical  like  pepsin,  and  snake's  venom,  or 
particulate  like  yeast ;  and  there  is  now  little  doubt  that  all  particulate 
contagia  which  secrete  a  ferment  are  living  organisms  of  exceedingly 
minute  size,  the  microbes  above  mentioned.  This  conclusion  is  probable 
from  the  rapid  multiplication  of  the  virus,  its  becoming  dormant  when 
VOL.  I.  2 
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dry  and  cold,  and  its  destruction  by  heat.*  The  actual  proof,  however, 
remains  incomplete  in  the  case  of  some  of  the  most  important  and  common 
of  infectious  diseases,  as  Measles,  Smallpox,  and  Chicken-pox.  We  have 
in  their  case,  however,  the  strong  argument  from  analog}'  offered  by  the 
exact  demonstration  of  the  specific  microbes  in  many  similar  diseases,  of 
which  the  number  is  constantly  augmenting.! 

It  is,  however,  important  not  to  go  before  the  strict  demonstration  of 
facts,  and  we  may  divide  infectious  diseases  into  three  groups,  the  members 
of  which  are  continually  liable  to  shift,  as  fresh  inquiries  are  made, 
from  the  third  to  the  second,  and  from  the  second  to  the  first  group  : 
— (1)  Those  in  Avhich  the  living  contagion  has  been  identified  with  a 
certain  microbe,  demonstrated  to  be  its  sole  and  efficient  cause.  (2)  Those 
in  which  one  or  more  microbes  have  been  discovered  Avhich  are  probably 
specific.    (3)  Those  in  which  no  constant  microbe  has  yet  been  discovered. 

Of  the  first  class  the  earliest  members  were  two  infective  diseases. 
Relapsing  Fever  and  Anthrax.  To  these  may  now  be  added  Tuberculosis, 
Lupus,  Leprosy,  Diphtheria,  Tetanus,  Glanders,  Erysipelas,  and  several 
forms  of  Septicaemia  in  the  lower  animals.  To  the  second  class  belong 
Enterica,  Cholera,  Influenza,  Pneumonia,  Plague.  In  Syphilis,  Typhus, 
Hydrophobia,  Variola,  Scarlatina,  Measles,  and  Pei'tussis  no  characteristic 
microbe  has  vet  been  discovered. 

The  conditions  which  justify  our  regarding  a  given  organism  as  the 
material  cause,  the  contagium  vivum,  of  a  given  malady,  have  been  stated 
by  Professor  Robert  Koch,  the  discoverer  of  the  microbes  of  Tubercle  and 
of  Cholera,  in  the  following  three  rules,  to  which  we  may  add  (4)  and  (5)  : 

(1)  The  organism  thus  identified  must  occur  in  the  blood  or  tissues — 
not  merely  on  the  surface,  cutaneous  or  intestinal,  but  below  the  epi- 
thelium, in  the  lymph-spaces  or  blood-vessels — in  every  case  of  the  disease 
in  question. 

(2)  It  must  not  occur  in  the  himian  body  except  in  cases  of  the  par- 
ticular disease  in  question.  It  may,  however,  conceivably  exist  in  other 
animals  without  giving  rise  to  the  same  pathological  symptoms  ;  or  in  air 
or  Avater — as  it  exists  in  the  test-tubes  and  plates  of  "  pure  cultivations," 
and  in  whatever  media  convey  the  contagion  from  one  person  to  another. 

(3)  When  a  pure  cultivation  of  the  organism  is  introduced  into  the 
blood  and  tissues  of  an  animal,  the  phenomena,  clinical  and  anatomical,  of 
the  disease  in  question  must  be  reproduced. 


*  Lister,  in  a  paper  read  before  the  Patliological  Society  in  1877,  established  that  the 
lactic  acid  f'ennentation,  or  soaring  of  milk,  is  essentially  dependent  npon  what  he  termed 
the  Bacterium  hictis ;  and  Pasteur  had  previously  shown  that  the  alcoholic  and  the  butvric 
fermentation  have  a  similar  origin. 

t  The  organisms  concerned  in  these  various  processes  difPer  remarkablv  in  size,  and 
therefore  in  the  readiness  with  which  the  microscope  reveals  them.  Tlie  Torv.la  cererisicE, 
ov  yeast  plant,  which  brings  about  the  alcoholic  fermentation,  is  made  up  of  rounded  cells 
which  develop  by  budding,  and  have  a  diameter  of  t;^,^;,^^  or  yj^i^^  of  an  inch.  The 
Bacterium  lacfis,  which  causes  the  souring  of  milk,  consists  of  oval  bodies,  arranged  in 

pairs  or  sometimes  in  chains,  multiplying  by  fission,  and  measuring  at  the  most   -^-^  of 

an  inch, — that  is,  being  no  larger  than  the  granules  whicli  are  contained  in  the  cells  of  the 
torula.  Consequently,  as  Lister  argues,  there  is  nothing  improbable  in  the  supposition  that 
yet  other  organisms  may  exist  which  may  be  as  much  smaller  than  the  Bacierivm  lactis  as 
it  is  smaller  than  the  tornla.  Heydenreich  aptly  remarks  that,  were  it  not  for  the  length 
of  the  spiral  threads  which  form  the  microbe  of  relapsing  fever,  it  would  in  all  probability 
have  escaped  detection  ;  rounded  or  oval  bodies  not  exceeding  in  diameter  the  breadth 
of  the  spirillv.m  would  be  almost  invisible  with  the  highest  powers  of  the  microscope 
— C.  H.  F. 
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(•i)  The  malady  must  have  such  distinct  and  constant  features,  whether 
clinical  or  anatomical,  as  shall  enable  it  to  be  identified. 

(5)  The  microphyte  must  be  itself  distinguishable  from  others  by  its 
size  and  shape,  its  staining  properties,  but  above  all  by  its  mode  of  pro- 
pagation in  *'  a  pure  cultivation  "  e.  artificially  separated  from  other 
organisms)  and  by  the  form  and  colour  of  the  colonies  it  produces. 

These  conditions  in  all  their  rigour  have  been  satisfied  for  the  diseases 
in  the  first  class  above  mentioned. 

The  following  are  the  most  important  parasitic  microphytes.  They  all 
agree  in  not  containing  chlorophyll  : 

I.  Moulds  (Mucorini,  Hyphomycetes,  Schimmelpilze  of  Nageli).  These 
are  long-branched  filaments,  which  form  numerous  spores.  To  the  patho- 
logist they  have  limited  interest,  but  one  species  is  sometimes  found 
lining  the  interior  of  dry  vomicae  in  the  lungs  (Aspergillus  fumigatus), 
and  others  are  found  in  the  external  auditory  meatus.  Similar  fungi  cause 
certain  cutaneous  affections,  as  Ringworm  and  Favus. 

II.  Budding  fungi  {Saccharomycetes,  Blastomycetes,  Sprosspilze  of 
Nageli).  These  consist  of  rounded  or  oval  cells,  which  give  off  buds,  and 
may  form  beaded  threads.  To  this  group  belong  Saccharomyces,  Torula, 
and  Mycoderma.  Another  fungus  (Saccharomyces  capillitii)  has  been  re- 
cognised on  the  haiiy  scalp  and  elsewhere  on  the  skin.  Two  remarkable 
pathogenic  fungi  are  found  in  cases  of  madura  foot  in  India  (Chionyphe 
Carteri)  and  of  Actinomycosis,  but  their  identity  and  relation  to  each  other 
and  their  botanical  position  are  still  subjects  of  controversy. 

III.  Fission-fungi  (Schizomycetes,  Spaltpilze  of  Nageli,  often  called 
Bacteria  generally).  These  are  minute  unicellular  plants,  which  multiply 
by  spontaneous  division,  with  or  without  production  of  endogenous  spores. 

1.  Spherical  bacteria  (spherohacteria  of  Cohn,  coccacece  of  Zopf,  micro- 
cocci or  cocci)  are  exceedingly  minute.  After  fission  they  sometimes  cohere 
in  pairs  (diplococci),  sometimes  in  chains  or  garlands  (streptococci),  and 
sometimes  in  heaps  or  clusters  (staphylococci),  and  sometimes  they  are 
aggregated  into  masses  held  together  by  a  jelly-like  material  (zooglcea). 
Sarcince  are  micrococci  arranged  in  square  or  cubical  packets,  the  results  of 
fission  in  different  planes.* 

2.  Bacilli  (desmohacteria  of  Cohn  ;  bacteria  in  the  restricted  but  almost 
obsolete  sense,  microhacteria  of  Cohn)  are  cylindrical  rod-shaped  bodies, 
which  sometimes  remain  united  after  they  have  undergone  fission,  so  as  to 
form  threads  of  considerable  length.  They  are  often  slightly  constricted  in 
the  centre,  or  dumb-bell  shaped.  Closteridia  are  fusiform  bacteria.  Many 
bacilli  are  flagellate  and  motile,  others  appear  to  have  no  power  of  move- 
ment. 

3.  Spirilla  and  spirochcetce  are  spiral  filaments  (vihriones,  spirobacteria 
of  Cohn),  having  a  well-marked  corkscrew  motion. 

These  names  are  all  descriptive  of  shape  and  size,  and  not  indicative 
of  botanical  or  pathological  relations.  The  same  microbe  may  be  described 
as  a  short  bacillus  or  an  oval  or  lancet-shaped  micrococcus.  A  coccus  may 
appear  in  certain  conditions  alone,  in  others  as  a  diplo-  or  streptococcus. 

A  more  important  distinction  is  between  microphytes  which  form  endo- 

*  By  Billroth  rod-shaped  and  spherical  bacteria  were  associated  together  under  the 
name  of  coccobacteria.  By  earlier  authors  the  bacteria  and  bacilli  were  separated,  but  the 
present  tendency  is  to  use  bacteria  as  a  general  term  for  fission-fungi  and  bacillus  for 
specific  kinds. 
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genous  spores,  like  Bacillus  anthracis,  and  those  which  multiply  by  fission 
only.  Another  is  the  reaction  of  the  microbes  to  stains,  and  the  most  im- 
portant  of  all  is  their  behaviour  when  cultivated  in  broth,  gelatine,  or 
other  suitable  media  or  on  solid  surfaces.  Lastly,  there  are  bacteria  which 
are  indistinguishable  in  form,  size,  staining,  or  cultivation,  which  never- 
theless are  proved  to  be  different  by  their  pathological  effects  on  the  lower 
animals. 

Some  bacteria  live  in  air  (aerobic),  others  only  excluded  from  air 
{anaerobic),  and  many  in  both  conditions  ("  facultative  aerobism  "). 

An  important  distinction  is  that  made  by  Fliigge  between  septic  (sapro- 
genic) or  putrefactive  microphytes,  zymogenic  or  fermentative,  chromogenic 
or  pigment-forming,  and  pathogenic  or  productive  of  specific  diseases. 

Zopf  carried  Nageli's  and  Billroth's  doctrine  of  the  "  pleomorphism  "  of 
the  schizomycetes  to  its  utmost  limit.  But  more  critical  biologists  admit 
variation  in  form  of  one  and  the  same  organism  only  within  certain  narrow 
limits.  This  was  first  proved  by  Lankester  in  the  case  of  Bacterium 
rubescens,  a  chromogenic  microphyte,  since  named  Clathrocystis  roseo- 
persicina  by  Cohn  (*  Quart.  Journ.  Micr.  Soc.,'  1876). 

There  is  no  reason  to  believe  that  chromogenic  microphytes  can  be 
cultivated  into  zymogenic,  or  septic  into  pathogenic.  The  assertion  by 
Buchner  that  the  common  Bacillus  suhtilis  of  infusion  of  hay  was  inter- 
changeable with  the  bacillus  of  anthrax,  and  vice  versa,  was  refuted  by 
Klein ;  and  it  seems  probable  that  the  Bacillus  coli  communis  is  specifically 
distinct  from  the  typhoid  and  other  pathogenic  bacteria. 

Pathogenic  bacteria,  however,  may  undoubtedly  suffer  diininution  of 
their  malignancy  (or  may  acquire  it  in  intenser  degi-ee)  by  being  passed 
through  a  series  of  hosts.  This  is  the  explanation  of  Jenner's  vaccination, 
for  there  is  little  question  that  the  cow-pox  is  variola  passed  through 
successive  generations  of  cattle.  On  the  same  principle  Pasteur  suc- 
ceeded in  "  attenuating "  the  virus  of  anthrax,  of  so-called  "  chicken 
cholera,"  and  of  hydrophobia,  and  thus  in  protecting  against  the  unmodified 
disease  by  inoculation  (or,  as  he  called  it,  "  vaccination  ")  with  the  attenu- 
ated contagium. 

It  is  often  convenient  to  be  able  to  refer  to  bacteria  under  a  common 
name  without  specifying  their  exact  characters  ;  and  for  that  purpose  the 
word  microzyme  was  suggested  by  Bechamp  and  adopted  by  Sanderson. 
Microphyte  is  perhaps  a  better  term.  Microbe  was  the  one  used  by  Pasteur. 
But  bacteria  is  now  commonly  used  as  a  general  term  of  all  pathogenic 
fission-fungi.* 

The  long  recognised  contagious  properties  of  pus  depend  on  the  pre- 
sence of  certain  micrococci  first  described  by  Ogston  in  1881,  and  culti- 
vated by  Rosenbach,  Garre,  and  other  pathologists,  Streptococcus  pyogenes. 
Staphylococcus  pyogenes  aureus,  S,.  pyogenes  albus.  Bacillus  pyocyaneus,  <fec. 

Specific  diseases  never  arise  de  novo,  independently  of  contagion  from 
previous  cases.  No  doubt  all  such  diseases  must  have  had  a  commence- 
ment at  some  period  of  the  world's  history,  just  as  animals  and  plants 
must  have  had   a  beginning  ;    but   as   physicians   we   are   only  con- 

*  The  "genera"  bactprinm,  vibrio,  spirillum,  and  -])irncliaete.  date  frmn  Ehrenbcr^'s 
ffreat  work  on  infusoria  (18S8) ;  the  other  terms  have  bt^en  since  intrndueed.  Bacterium 
(fiaKTYipiov)  means  a  little  rod  or  stafF :  hacillus,  a  little  stic1<  o-  rod  ;  clo.tter  (kXwotjjp),  a 
spindle;  coccus  (kokkoq),  a  berry;  mucor,  mould  ;  wyces,  pi.  mvctes  (iiVKtjg),  a  fungus; 
schizomi/cetes,  si^Vitting  iung'i ;  sarcina,  a  package ;  zoo^/aa,  liv  ug  glue.  ' 
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cerned  with  the  question  whether  specific  diseases  ever  start  afresh  in 
the  world  as  it  is  ;  and  the  same  answer  must  be  given  as  to  the 
question  of  spontaneous  generation  of  animals  and  plants.  When  the 
outbreak  of  a  contagious  malady  has  been  investigated  with  sufficient 
care,  it  can  always  be  traced  to  a  previous  case,  from  which  it  has  been 
derived  in  some  indirect  and  unexpected  way. 

We  may  therefore  absolutely  reject  the  doctrine  that  any  of  the  specific 
diseases  can  be  produced  by  dirt,  overcrowding,  or  starvation  alone  ;  or 
even  by  the  inhalation  of  sewer  gas  which  contains  no  specific  virus. 

It  is,  however,  probable  that  the  microphytes  of  an  infective  malady, 
after  escaping  from  patients,  may  sometimes  go  on  multiplying  for  long 
periods  of  time,  and,  spread  to  distant  localities,  before  they  again  enter  the 
human  body.  In  the  miasmatic-contagious  diseases  such  a  process  seems 
to  be  the  rule ;  and  in  some  also  of  the  strictly  contagious  diseases  there 
is  reason  to  believe  that  it  is  a  stage  in  their  development. 

Some  infectious  diseases  may  be  caught  from  the  lower  animals.  Ring- 
worm and  anthrax  are  instances.  So  is,  in  all  probability,  diphtheria 
(especially  from  cats  and  birds)  and  influenza  (from  horses),  while  glanders 
and  hydrophobia  are  always  derived  by  infection  from  a  horse  or  a  dog 
respectively.  Another  important  fact  of  this  kind  is  the  transmission  of 
tubercle  from  the  udder  of  a  cow  bv  means  of  the  milk. 

Course  of  infection. — In  most  cases,  when  pathogenic  microbes  enter 
the  body,  an  interval  follows  during  which  the  health  of  the  patient  remains 
apparently  undisturbed  ;  this  is  called  the  period  of  incubation,  and  is  often 
of  remarkably  definite  duration.    We  are  thus  enabled  to  say,  when  a 
person  has  been  exposed  to  infection,  that  after  a  lapse  of  a  certain  number 
of  days  or  weeks,  he  is  safe,  and  may  mix  with  other  people  without  risk. 
On  this  foundation  rests  the  practice  of  Quarantine.    The  incubation- 
period  of  each  specific  disease  can  be  positively  determined  when  there  has 
been  only  a  single  exposure  to  contagion ;  but  others,  in  which  the  exposure 
(though  repeated)  began  only  a  few  days  before  the  patient's  illness  showed 
itself,  are  valid  as  proofs  of  short  incubation  :  and  others  again,  in  which 
the  exposure  ceased  many  days  before  he  fell  sick,  are  valid  as  proofs  of 
a  long  incubation.    The  interval  of  incubation  is  no  doubt  occupied  by  the 
multiplication  of  the  virus  within  the  body.  According  to  Niigeli,  schizomy- 
cetes  commonly  double  their  numbers  in  from  twenty  to  twenty-five  minutes 
at  the  temperature  of  the  blood.    Lister  found  that  the  Bacterium  lactis 
took  about  an  hour  in  completing  the  process  of  growth  and  subdivision. 
There  is  evidence  that  in  the  rare  instances  of  the  syphilitic  poison  being 
communicated  by  vaccination,  the  resulting  chancre  has  yielded  an  infective 
material  ten  days  afterwards,  much  more  rapidly  than  in  ordinary  cases. 

An  unfortunate  case  once  occurred  at  the  Charite  Hospital  of  Berlin,  in 
which  variola  was  conveyed  to  a  patient  by  the  operation  of  skin-gi-afting. 
the  graft  having  been  taken  from  a  person  who  happened  to  be  in  the 
incubation  stage  of  the  disease.  This  seems  to  show  that  from  a  very 
early  period  the  whole  of  the  skin  contained  the  virus,  which  can  have 
reached  it  only  through  the  blood  ;  and  if  so,  the  same  thing  must  occur 
likewise  in  the  exceptional  instances  in  which  smallpox  is  inoculated  into 
the  skin  at  a  particular  spot. 

In  many  specific  diseases  there  are  certain  characteristic  local  lesions 
oj.  foci — the  induration  of  a  syphilitic  sore,  the  pustules  of  variola,  the 
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tonsillitis  of  diphtheria,  the  intestinal  ulcer  of  enteric  fever,  the  parotid  of 
mumps,  the  buboes  of  Oriental  plague.  These  are  at  once  the  result  of 
the  infection  from  without,  and  a  fresh  form  of  infection  from  within  the 
body.    The  former  is  their  constant,  the  latter  their  occasional  significance. 

In  typhus  and  in  relapsing  fever  there  are  no  characteristic  local 
lesions ;  and,  in  the  exanthemata,  pyrexia  and  other  general  symptoms 
precede  the  cutaneous  eruptions  by  a  considerable  interval  of  time. 

Here,  however,  we  must  distinguish  between  such  cases  as  Diphtheria, 
Syphilis,  and  Tetanus,  where  the  local  focus  is  the  seat  of  multiplication  of 
the  contagion,  and  cases  like  Tuberculosis,  where  the  contagion  rapidly 
spreads  over  the  whole  body.  Hydrophobia  is  probably  an  extreme  example 
of  the  former  group  of  diseases  and  the  exanthems  of  the  latter. 

Physiological  action  of  the  microphytes ;  their  poisonous  products. — 
With  regard  to  the  mode  of  production  of  the  pyrexia  and  of  the  other 
symptoms  of  specific  diseases  by  their  contagia  we  know  at  present  scarcely 
anything.  The  microbes,  in  multiplying  so  enormously  as  they  do,  must 
of  course  abstract  nutrient  materials  from  the  blood  and  from  the  tissues ; 
and  like  other  plants  without  chlorophyll  they  must  absorb  much  oxygen 
from  the  blood  and  lymph.  It  is,  however,  rare  for  them  to  increase  to 
such  numbers  as  to  act  as  emboli,  or  to  starve  or  to  stifle  the  tissues  they 
invade. 

The  most  general,  important,  and  in  some  cases  the  sole  physiological 
action  of  infectious  microbes  is  by  means  of  the  chemical  ^joisons  they 
secrete.  These  are  at  present  impei'fectly  know^n.  The  first  described 
were  alkaloids  of  the  amine  type  called  ptomaines  (from  Trriofxa,  a  corpse), 
leucomaines,  &c.  Others,  also  nitrogenous,  are  proteid  in  structure,  and 
resemble  the  intermediate  products  of  gastric  or  pancreatic  digestion, 
between  albumen  and  peptone.  They  are  therefore  called  alhumoses. 
Other  products  are  fatty  and  aromatic  acids,  indol,  &c.  A  convenient 
term  for  all  such  chemical  products  of  infective  microphytes  is  toxine. 
Dr  Sidney  Martin  has  isolated  the  toxine  of  Diphtheria,  and  has  shown 
that  it  is  possible  to  identify  this  infectious  disease  not  only  by  the  specific 
luicrobes  which  produce  it,  but  also  by  the  specific  toxines  which  they 
produce.  This  has  also  been  accomplished  in  the  case  of  Anthrax,  Diph- 
theria, and  Tetanus. 

In  some  diseases  which  are  due  to  infection  with  pathogenic  microbes 
the  organism  itself  does  not  spread  beyond  a  limited  area,  and  all  the 
effects  of  the  disease  on  the  nervous  system,  heart,  and  tissues  generally, 
are  due  to  poisoning  with  the  chemical  products  of  the  bacteria.  In  fact, 
it  is  not  too  much  to  say  that  most  of  the  symptoms  of  specific  fevers  are 
due  to  "  intoxication  "  or  poisoning  with  chemical  products  :  in  some  the 
pathogenic  microbe  penetrates  to  every  corner  of  the  body,  and  there  distils 
its  venom  ;  in  others  it  multiplies  in  one  or  more  limited  spots,  and  there 
secretes  the  poison  Avhich  is  carried  by  the  lymph  and  blood  all  over  the 
body. 

The  idea  of  a  "  struggle  for  existence  "  between  these  organisms  and 
the  tissues  of  the  host  was  carried  out  in  detail  by  Nageli.  He  argued  that 
when  a  person  is  exposed  to  contagion,  his  taking  the  disease  or  resisting 
it  depends  probably  in  part  upon  the  number  of  microbes  which  enter  his 
body,  in  part  upon  the  condition  of  his  blood  and  of  his  tissues  at  the 
time.    It  is  found  in  cultivating  bacteria  that  when  more   kinds  of 
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organism  than  oue  are  present,  a  slight  change  in  the  composition  of  the 
fluid  in  which  they  are  placed  may  completely  alter  the  result,  enabling  a 
microbe  which  previously  was  weaker  to  outgrow  that  which  had  been 
stronger.  And  so  Nageli  supposed  that  slight  alterations  in  the  state  of  the 
blood  may  greatly  favour  or  oppose  a  contagion  in  the  competition  on  which 
it  enters.  Moreover  the  remarkable  observations  of  Metchnikofi,  tirst 
made  on  a  minute  crustacean,  but  afterwards  repeated  on  frogs,  seem  to 
show  that  bacteria  introduced  into  the  blood  either  kill  the  leucocytes,  or 
are  themselves  absorbed  and  digested  by  these  guardians  of  the  invaded 
organisms  ('  Virchow's  Archiv,'  Bd.  xcvii).* 

This  action  of  the  leucocytes  on  the  invading  bacteria  is  termed 
chemiotaxis.  But  the  power  of  resistance  of  the  invaded  organism  is  not 
limited  to  the  action  of  the  living  leucocytes,  for  blood-serum  itself  may  be 
antagonistic  to  the  life  of  bacteria. 

The  analogy  of  the  various  fermentations  suggests  (as  Lister  has  re- 
marked) that,  besides  appropriating  the  materials  for  their  own  growth, 
microzymes  may  also  cause  further  disturbance  by  catalytically  decom- 
posing other  substances  of  which  they  make  no  use.  They  also  secrete 
digestive  products,  which  act  like  pepsin  in  softening  the  tissues. 

While  living,  these  minute  organisms  are  constantly  excreting  waste 
products,  and  these,  when  accumulated  by  an  enormous  number  of  microbes, 
become  a  large  dose  of  poisonous  materials  for  the  host.  Moreover,  the 
mere  physical  results  of  immense  swarms  of  these  microbes  may  possibly 
lead  to  blocking  of  lymph-channels,  or  starvation  of  ganglion-cells,  or  suffo- 
cation of  living  protoplasm. 

I inniunity. — -It  is  a  matter  of  common  experience  that  most  specific 
infectious  diseases  protect  from  future  invasion  the  organism  which  has  once 
survived  their  attack.  There  are  exceptions  to  the  rule,  and  the  degree  and 
duration  of  the  protection  varies  for  each  malady  ;  but  most  of  the  specific 
contagious  diseases  occur  only  once  in  the  life  of  the  same  person,  and  few 
of  them  are  entirely  devoid  of  a  protecting  influence. 

Those  which  protect  best  are  Smallpox,  Typhus,  and  Whooping-cough,  of 
which  a  second  attack  is  very  rare  indeed.  Scarcely  less  infrequent  is  a 
second  attack  of  Enteric  Fever,  Varicella,  Mumps,  or  Syphilis.  Scarlatina 
protects  rather  better  than  Measles  or  than  Rubeola.  Cholera  and  Plague 
probably  protect,  but  they  are  comparatively  rare  and  their  mortality  is 
high.  Yellow  fever  is  believed  to  protect  efficiently  from  a  second  attack  if 
the  patient  survives  the  first.  Relapsing  Fever  scarcely  protects  at  all.  Glan- 
ders, Tetanus,  and  Hydrophobia  are  too  often  fatal  to  furnish  instances 
of  protection.  Lastly,  Erysipelas,  Influenza,  and  Pneumonia  not  only  do 
not  prevent  a  second  attack  but  probably  predispose  to  it. 

It  appears  as  if  in  the  course  of  each  disease  the  blood  or  the  tissues 
undergo  such  a  "  sterilisation "  that  they  no  longer  afford  the  conditions 
requisite  for  the  development  of  its  peculiar  microphytes  ;  and  it  has  been 
found  experimentally  that  by  cultivation  of  a  certain  bacillus  in  a  neutral 
fluid  the  latter  becomes  so  "  exhausted,"  or  at  least  so  altered,  that  it  will 
no  longer  support  cultivation. 

There  are,  however,  obvious  objections  to  the  notion  that  human  beings 
in  general  are  born  provided  with  a  number  of  different  materials  which 

*  See  MetchnikofP's  '  Lectures  on  the  Comparative  Pathology  of  Inflammation,'  trans- 
lated by  Dr  Starling  (1893). 
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serve  no  known  purpose  but  that  of  affording  nutriment  to  the  various  con- 
tagia,  in  case  of  their  invasion.  Nor  is  it  easy  to  suppose  that  the  leuco- 
cytes, when  once  they  have  got  the  better  of  the  invading  swarms  of  bac- 
teria, are  so  habituated  to  the  attack  that  they  gain  an  easy  victory  over 
any  subsequent  iiTuption  of  the  same  species,  while  yet  they  are  as  unable 
as  at  first  to  deal  with,  any  other  species  ;  and  that  they  transmit  to  their 
descendants  the  same  power  of  destruction,  with  the  same  limitation,  down 
to  a  generation  of  phagocytes  many  years  distant. 

The  immunity  from  Scarlet  Fever  of  a  person  who  has  once  had  that 
disease  is  an  acquired  immunity.  But  there  is  also  a  natural  immunity 
from  Scarlet  Fever  which  protects  some  who  are  exposed  to  the  infection. 
This  may  depend  in  some  cases  on  accidental  circumstances  which  hinder 
the  entrance  of  the  contagium  ;  but  when  it  has  gained  an  entrance,  when 
contagious  matter  is  inoculated,  some  persons  and  some  animals  resist 
and  are  naturally  immune  to  that  infection,  though  they  may  suffer  from 
another.  This  is  probably  due  to  the  phagocytic  pow^er  of  leucocytes,  and 
partly  to  the  destructive  power  of  serum  ;  but  even  if  one  or  both  theories 
are  universally  true,  they  only  caiTy  the  explanation  further  back  a  step. 
How  a  single  cell  resists  one  microbe  is  as  hard  a  problem  as  how  a 
colony  of  cells,  an  entire  organism,  resists  a  swarm  of  microbes. 

Natural  immunity  appears  to  be  hereditaiy — acquired  immunity  pro- 
bably is  not.  Some  species  of  animals  resist  one  specific  disease  absolutely, 
and  others  comparatively.  Thus  rodents  are  prone  to  tuberculosis,  while 
dogs  and  horses  are  "  refractory  "  but  not  immune. 

That  immunity  is  not  a  mere  question  of  phagocytosis  seems  clear,  not 
only  from  its  being  true  of  diseases,  like  diphtheria,  which  are  immediately 
the  result  not  of  bacteria,  but  of  the  toxines  they  secrete,  but  also  from 
acquired  immunity  applying  to  purely  chemical  intoxication  like  bella- 
donna, arsenic,  and  alcohol. 

Artificial  immunity  follow^s  the  same  rule  of  "  habit,  use,  and  wont." 
An  animal  is  first  inoculated  Avith  a  small  dose  of  virus  and  recovers,  it 
can  then  bear  a  larger  one,  and  at  last  becomes  immune  to  what  at  first 
would  have  been  a  lethal  dose.  Natural,  acquired,  and  artificial  immunity 
are  all  more  or  less  temporary  as  a  protection.  Vaccination  must  be  re- 
peated. After  many  years  an  attack  of  Measles  no  longer  protects,  and  the 
artificial  immunity  from  Diphtheria  only  lasts  a  few  weeks.  Thus  protec- 
tion varies  as  much  in  duration  as  in  degree. 

It  is  an  interesting  question  whether  acquired  immunity  (as  from 
Typhus  or  Measles)  may  not,  in  some  cases,  be  transmitted  from  parent  to 
child.  It  is  well  known  that  exanthemata  often  rage  with  extraordinary 
virulence  when  they  are  introduced  into  communities  that  have  before  been 
free  from  them.  Other  explanations  of  this  fact  are  possible  ;  but  the 
reason  may  be  that  the  victims  come  of  a  stock  which  has  not  for  many 
generations  been  exposed  to  the  contagion.  It  would  be  interesting 
to  investigate  to  what  extent  differences  in  the  severity  of  a  specific 
disease,  attacking  various  individuals  under  the  same  conditions,  in 
countries  where  it  is  always  more  or  less  prevalent,  may  depend  upon 
whether  one  or  both  of  the  parents  of  the  several  patients  had  that  disease 
in  childhood. 

Prevention  of  infectious  diseases. — We  cannot  "  stamp  out "  scarla- 
tina and  cholera  as  we  can  anthrax  or  pleui-o-pneumonia  in  cattle  by 
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destroying  each  patient  as  soon  as  he  is  attacked  ;  and  if  we  could,  sooner 
or  later  each  disease  would  be  sure  to  find  an  entrance,  and  it  would  pro- 
bably commit  unheard-of  ravages  among  a  population  long  free  from  it.  It 
is  even  doubtful  whether  we  ought  to  teach  the  public  to  look  upon  the 
maladies  in  question  as  in  a  special  sense  "  preventable  by  segregation  of 
patients."  They  are  certainly  not  so  much  so  as  those  which  result  from 
over-indulgence  in  food  and  drink,  or  from  syphilis. 

A  more  promising  method  of  combating  infection  is  that  of  which 
we  have  an  illustration  in  vaccination.  Pasteur  demonstrated  the  fact  that 
the  virus  of  anthrax  can  be  so  diminished  in  intensity  that  it  is  no  longer 
fatal  to  cattle,  and  that  after  inoculation  with  this  modified  or  attenuated 
virus  they  are  no  longer  susceptible  of  the  disease.  The  same  success  attended 
him  in  dealing  with,  a  contagious  disease  of  poultry  (called  by  a 
misnomer  cholera  des  poules)  ;  and  he  afterwards  applied  a  similar  method 
to  the  prevention,  and  practically  to  the  treatment,  of  hydrophobia.  We 
may  hope  for  future  advance  in  the  same  method,  which  has  made  small- 
pox a  preventable  though  unhappily  not  always  a  prevented  disease. 
Similar  success  now  follows  the  elaboration  of  an  antitoxin  of  diphtheria 
in  the  serum  of  horses  rendered  immune  to  this  disease.  Injection  of 
this  serum  under  the  skin  not  only  confers  a  temporary  immunity  from 
infection,  but  in  the  case  of  those  already  attacked  by  diphtheria  greatly 
reduces  the  violence  of  the  disease  and  increases  the  number  of  successful 
cases.  Pneumonia,  tetanus,  and  suppuration  have  been  attacked  by  a 
similar  method  of  treatment,  and  with  some  promising  results,  and  still 
more  recently  Plague  and  Enteric  Fever  have  been  treated  with  encouraging 
success  by  the  same  method. 

There  is,  lastly,  another  method  by  which  plague  and  typhus  and  ague 
have  been  almost  banished  from  England — ^improvement  of  the  circum- 
stances of  life,  by  which  either  the  organism  is  better  able  to  resist  the 
invasion  of  the  virus,  or  the  conditions  have  been  rendered  unfavourable  for 
the  multiplication  and  even  the  survival  of  the  living  parasite  itself. 

Method  of  transference  of  contagia. — We  have  next  to  consider  how  the 
microphytes  of  contagion  gain  access  to  the  human  body. 

When  suspended  in  the  air  they  probably  penetrate  into  the  capillaries 
of  the  lungs  through  the  stomata  of  the  pulmonary  alveoli ;  they  make 
their  way  through  the  mucous  membrane  of  the  mouth  or  the  fauces  by  the 
mucous  crypts,  particularly  those  of  the  tonsils  ;  or  they  enter  the  blood 
or  the  lymph  through  wounds  or  abrasions.*  After  being  swalloAved  the 
bacteria  pass  through  the  mucous  membrane  of  the  alimentary  canal,  and 
are  distributed  by  the  blood-current. 

In  describing  the  invasion  of  the  several  specific  diseases,  we  shall  find 
evidence  that  their  contagia  differ  much  in  the  readiness  with  which  they 
pass  the  natural  barriers  of  the  skin  and  mucous  membrane. 

Contagia  have  traditionally  been  divided  into  those  which  are  "  fixed  " 
and  those  which  are  "  volatile."  As  we  have  seen,  it  is  certain  that  none 
of  them  are  gases  or  vapours,  and  that  they  all  consist  of  solid  particles 

*  It  has  been  supposed  tlmt  examples  of  such  a  mode  of  infection  are  sometimes  afforded 
by  the  so-called  "surgical  scarlet  fever,"  which  so  often  breaks  out  in  children  after 
operations;  but,  since  Dr  Goodhart  showed  in  the  'Guy's  Hospital  Reports'  for  1879 
that  its  occurrence  is  not  prevented  by  the  strictest  "antiseptic"  treatment,  there  appears 
to  be  more  probability  of  its  arising  in  the  ordinary  way. 
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of  exceedingly  small  size.  But  is  it  possible  that  the  jjarticles  in  question 
:ire  capable  of  escaping  with  the  water  which  evaporates  from  liquids  or 
from  moist  solid  surfaces,  and  of  diffusing  themselves  in  the  air  ?  Nageli 
demonstrated  that  this  is  impossible.  He  performed  a  series  of  experi- 
ments with  V-shaped  tubes  connected  together.  In  one  bend  he  placed 
a  liquid  suitable  for  the  growth  of  microzymes  ;  another  bend  he  filled 
with  sand  saturated  with  a  putrefying  liquid.  Even  when  air  was  drawn 
through  the  apparatus  he  found  that  no  microzymes  passed  from  one  tube 
to  the  other.  And  on  theoretical  grounds  he  shows  that  no  other  result 
could  have  been  anticipated.  Later  obsen^ations  on  the  transference  of  the 
contagion  of  Enteric  fever,  tubercle,  and  septicaemia  have  confirmed  these 
early  conclusions.  It  is,  however,  quite  possible  for  bacteria  to  be  conveyed 
in  splashes  or  in  mucus  ejected  from  the  nose  or  the  trachea. 

It  was  formerly  supposed  that  the  breath  of  persons  suffering 
from  an  infective  disease  is  highly  charged  with  the  virus,  and  that 
the  offensive  odours  exhaled  from  his  moist  skin,  or  from  his  excreta, 
are  highly  dangerous.  But  this  belief  is  erroneous ;  the  presence  of 
foetor  is  generally  a  sign  that  the  substances  which  give  rise  to  it  are  still 
moist,  and  are  therefore  incapable  of  setting  free  any  microzymes  which 
they  may  contain.  Increasing  experience  has  shown  that  the  fear  formerly 
entertained  of  microbes  floating  in  the  air  was  greatly  exaggerated.  The 
contagion  in  cases  of  wounds  and  in  surgical  operations  is  conveyed 
in  the  vast  majority  of  cases  by  the  hands  of  the  patient  or  others, 
by  the  instruments  used,  or  by  ticcidental  contamination.  So  also  con- 
tagia  from  the  lungs  and  throat  are  conveyed  by  the  sputum  or  saliva 
ejected  in  coughing,  but  not  by  the  moist  breath ;  and  it  is  only  when 
dried  up  that  the  dust  becomes  again  a  source  of  infection  through  the 
air.  Pathogenic  microbes  generally  seem  to  require  a  conveyance — 
water,  mucus,  faeces,  epithelium,  &c.  (moist  or  dried),  and  do  not  exist  to 
a  dangerous  extent  free  in  the  air. 

Some  infectious  diseases,  as  tetanus,  hydrophobia,  and  syphilis,  appear 
to  be  always  communicated  by  inoculation,  the  poison  being  introduced 
into  a  bite  or  a  wound,  or  a  crack  in  the  skin.  This  is  also  the  case  with 
the  suppurative  micrococci.  Diphtheria  is  often,  and  syphilis  occasionally, 
spread  by  direct  transference  of  mucous  secretion  from  one  individual  to 
another.  Again,  punctures  made  by  insects  may  sonietimes  be  the  means 
of  conveying  the  virus  ;  cattle,  for  instance,  are  liable  to  be  infected  with 
anthrax  by  gadflies,  and  we  shall  find  that  mosquitoes  are  important  trans- 
veyors  of  the  living  contagion  of  ague  from  water  to  a  human  host. 

Some  specific  diseases,  as  enteric  fever  and  cholera,  are  transmitted  by 
means  of  drinking-water.  The  contagia  of  enterica  and  of  scarlatina  may 
be  spread  by  means  of  milk,  and  that  of  tubercle  by  milk,  and  less  fre- 
quently by  solid  food.  It  is  probable  that,  even  in  water,  the  specific 
microzymes  multiply  in  the  interval  between  its  contamination  and  its 
reaching  the  human  stomach.  But  there  can  be  little  doubt  tliat  milk 
affords  more  favourable  conditions  for  their  growth 

Most  bacteria  when  swallowed  are  destroyed  by  the  gastric  juice,  but, 
unfortunately,  those  of  enteric  fever,  and  of  tuberculosis,  particularly  in 
children,  pass  safely  on  into  the  intestines  and  there  multiply. 

The  conditions  which  favour  infective  bacteria  being  conveyed  by  the 
air  vary  greatly. 

In  the  case  of  microbes  which  live  in  earth,  the  first  condition  of  their 
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development  is  the  presence  of  water  in  the  interior  or  upon  the  surface  of 
the  ground,  and  the  presence  in  this  water  of  substances  fit  to  serve  as 
pabulum  for  the  microbes.  Further,  it  is  necessary  that  the  level  of  the 
water  should  vary  from  time  to  time,  so  that  particles  of  the  soil  itself, 
or  the  stems  and  the  leaves  of  plants  growing  upon  it,  should  undergo 
desiccation.* 

The  contagia  of  smallpox  (dried  and  powdered  pus),  of  scarlatina 
(epidermic  scales),  and  of  diphtheria  and  tubercle  (desiccated  mucus)  gain 
an  entrance  by  the  fauces  and  the  air-passages  generally. 

Contagious  microbes  leave  the  body  mainly  in  the  fluid  excretions— 
the  saliva,  the  urine,  the  faeces,  and  the  sweat.  They  may  also  escape 
with  the  cuticle  which  is  constantly  being  shed  from  the  surface  ;  in  the 
case  of  scarlet  fever  and  in  that  of  smallpox  this  mode  of  diffusion  of  the 
poison  is  of  the  first  importance. 

The  microbes  which  adhere  to  fragments  of  cuticle  are  already  dry  ; 
those  which  are  contained  in  foeces,  in  urine,  saliva,  or  sweat  must  undergo 
desiccation  before  they  can  reach  the  air. 

Free  ventilation  and  exposure  to  direct  sunlight  are  deleterious  to 
bacteria,  whereas  nothing  is  more  favourable  to  their  disposal  than  soaking 
linen  or  other  fabrics  Avith  any  of  the  infected  secretions.  The  microbes 
remain  upon  the  surface  of  the  cloth  when  it  dries,  and  are  afterwards 
shaken  off  by  the  slightest  movement. 

The  escape  of  microbes  in  the  course  of  an  infective  disease  is  accidental, 
not  due  to  a  process  of  "  elimination,"  and  of  no  advantage  whatever  to  the 
patient.  Indeed,  the  microbes  which  find  their  way  out  of  the  body  are 
probably  altogether  insignificant  in  number  when  compared  Avith  those 
which  remain  in  the  blood  or  in  the  tissues. 

Persistence  of  contagia. — How  long  a  patient  remains  capable  of  in- 
fecting others  after  his  recovery  from  a  contagious  disease  is  a  most 
important  question,  but  difficult  to  answer.  Almost  as  soon  as  the 
I  •  pyrexia  is  at  an  end,  spirilla  disappear  from  the  blood  in  relapsing  fever. 
Typhus  and  smallpox,  when  the  last  symptoms  have  disappeared,  appear  to 
lose  their  power  of  contagion.  On  the  other  hand,  the  desquamation  of 
scarlatina  prolongs  the  chance  of  infection  for  many  weeks,  and  that  of 
diphtheria  may  long  exist  in  the  fauces  when  it  has  disappeared  from  all 
other  parts,  and  when  the  patient  himself  is  perfectly  well. 

*  If  any  Viilue  is  to  be  attached  to  the  observatious  which  Petteukofer  made  at  Munich 
with  regard  to  enteric  fever  and  to  cholei  a,  microbes  concerned  in  the  propagation  of  these 
"miasmatic-contagious"  diseases  must  be  assumed  to  come  in  some  cases  from  the  soil  at 
a  depth  of  several  feet.  The  conditions  which  may  be  supposed  to  render  tliis  possible  are 
very' care  Cully  argued  out  by  Xag:eli.  In  the  first  place,  he  thinks  that  in  the  ground-water 
which  saturates  a  porous  soil  below  a  certain  level  the  crrowth  of  microphytes  is  likely  to 
be  especially  active  towards  the  surface  of  this  water.  Hence  the  slightest  fall  in  the  level 
of  the  water  must  cause  an  abundant  settlement  of  microbes  upon  stones,  sand,  and 
fragments  of  clay  and  humus,  which  come  into  contact  with  air  as  soon  as  the  water 
recedes  from  them.  In  this  subterranean  atmosphere  he  conceives  tliat  currents  are  pro- 
duced by  various  causes— changes  of  temperature,  cliauges  of  ))ressure,  winds,  and  lastly, 
the  suction  action  of  warm  air  into  the  interior  of  houses  having  deep  foundations.  Such 
currents,  he  thinks,  may  easily  carry  away  the  dry  microbes,  especially  if  there  is  no 
precipitate  of  colloid  matter  from  the  water  to  maiie  them  adhere  closely  to  the  substances 
on  which  they  are  deposited.  A  further  condition,  at  least  so  far  as  concerns  their  escape 
into  the  air  above,  is  that  the  superficial  layers  of  the  soil  thiongh  wliich  they  must  pass 
should  not  be  damp,  and  should  not  be  covered  with  a  unilbrm  carpet  of  vegetation.— 
C.  H.  F. 
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Contagia  sometimes  adhere  with  great  tenacity  to  the  walls  of  a  room 
or  a  house  which  has  beea  tenanted  by  a  patient,*  and  to  bedding  or  clothes 
which  he  has  used. 

Woollen  substances  seem  to  afford  the  most  favourable  conditions  for 
the  preservation  of  microbes  in  a  state  of  activity,  short  of  their  being 
enclosed  in  sealed  glass  tubes.  By  the  hygrometric  properties  of  such 
substances,  contagia  adherent  to  them  may  probably  be  prevented  from 
undergoing  too  complete  a  desiccation,  while  they  are  at  the  same  time 
protected  from  currents  of  air.f  Of  the  contagious  diseases  plague  and 
erysipelas  are  most  apt  to  cling  to  walls  and  furniture. 

Destruction  of  contagia. — Disinfection  of  persons,  of  their  clothes,  and 
of  their  dwellings  after  a  contagious  disease  was  enjoined  by  the  Mosaic 
laws,  and  was  carried  out  in  modern  Europe  after  epidemics  of  the  plague. 
But  only  since  the  presence  and  natural  history  of  living  contagia  have 
been  discovered,  have  such  methods  been  capable  of  scientific  direction. 

The  patient  himself,  his  physician,  and  his  nurses,  the  linen  of  his  bed 
or  body,  his  excreta,  the  furnitiure,  and  the  walls  of  his  chamber  are  each 
and  all  sources  of  possible  infection. 

The  patient  should  be  isolated  in  a  separate  room  or  suite  of  rooms, 
if  possible,  at  the  top  of  the  house.  An  intervening  passage,  of  which 
the  windows  can  be  kept  open,  is  a  great  advantage.  Ventilation  should 
be  carefully  attended  to,  and  there  should  be  a  fire,  so  as  to  maintain  a 
draught  up  the  chimney.  The  doors  should  be  kept  closed,  and  outside 
them  there  should  be  hung  an  old  sheet  saturated  with  a  liquid  solution 
of  carbolic  acid  (1  in  40),  and  never  allowed  to  become  dry.  The  addition 
of  glycerine  is  useful  for  the  latter  object.  It  is  useless  to  expose  vessels 
containing  carbolic  acid  in  a  sick-room  itself,  or  to  scatter  chloride  of  lime 
upon  the  floor. 

Those  who  nurse  or  wait  upon  the  patient  should  not  be  allowed  to  enter 
other  parts  of  the  house,  and.  if  possible,  persons  should  be  chosen  for 
this  duty  who  have  already  had  the  disease.  The  medical  attendant  should 
take  every  possible  care  to  avoid  carrying  contagion  abroad  by  change 
of  clothing,  and  by  exposing  himself  freely  to  the  open  air  after  each 
visit,  or  by  covering  his  ordinary  dress  with  a  long  mackintosh  or  cotton 
gown.  He  should  never  see  a  patient  with  an  infectious  fever  while  fasting, 
and  should  scrupulously  cleanse  his  hands  after  each  visit. 

All  curtains,  carpets,  and  padded  chairs,  all  articles  of  wearing  apparel 
in  cupboards  or  in  drawers,  all  unnecessary  furniture,  should  be  removed 
from  the  sick-room  before  the  patient  is  placed  in  it.  Only  such  books  or 
toys  should  be  allowed  as  are  not  too  valuable  to  be  burnt  when  they  are 
done  with.  Any  food  or  drink  which  the  patient  or  the  nurse  may  leave 
should  be  thrown  away.    Cups,  plates,  and  spoons  should  be  put  in  boiling 

*  Nageli  mentions  that  at  Mnnich  several  masons  fell  ill  with  smallpo.v  after  serapinff 
the  ceiling  of  a  room  in  which  smallpox  cases  had  been  treated  six  or  seven  years  before 
and  which  had  then  been  whitewashed.  ' 

t  Watson's  lectures  contain  the  following  instance:— A  house  in  which  several  persons 
had  been  attacked  by  scarlet  fever  was  left  empty  for  a  year.  When  the  family  returned 
a  drawer  in  one  of  the  bedrooms  resisted  for  some  time  attempts  to  pull  it  open.  A  stri\) 
of  flannel  had  got  between  the  drawer  and  its  frame,  and  had  made  the  drawer  stick 
This  piece  of  flannel  the  housemaid  put  playfully  round  her  neck.  An  old  nurse  who  wa* 
present,  recognising  it  as  having  be?n  used  'as  an  application  to  the  throat  of  one  of  the 
subjects  of  scarlet  fever,  snatched  it  away  and  burnt  it.  The  girl,  however,  soon  sickened 
with  the  disease.  ' 
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water  before  they  are  allowed  to  go  back  to  the  kitchen;  but,  as  far  as 
possible,  it  is  well  to  keep  the  same  articles  from  day  to  diij  in  use  in  the 
sick-room,  and  to  wash  them  there. 

All  the  excreta  of  the  patient  should  be  rendered  innocuous  by  the 
addition  of  a  disinfectant,  crude  sulphate  of  iron  or  permanganate  of  potash 
or  chloride  of  lime.  Other  effectual  disinfectants  are  thymol  and  other 
aromatic  compounds,  phenol  ("  carbolic  acid  "),  sulphurous  acid,  chlorine, 
and — in  some  respects  the  most  valuable  of  all — corrosive  sublimate. 

A  point  on  which  Baxter  laid  stress,*  as  Nageli  had  before  him,  is  that 
the  addition  of  disinfectants  in  too  small  quantities  may  do  harm  instead  of 
good.  Probably  all  the  substances  that  can  destroy  contagia  are  also 
antiseptic  agents  ;  that  is,  they  can  prevent  putrefaction.  And  it  appears 
that  they  are  capable  of  doing  this  even  when  present  in  too  small  a 
quantity  to  disinfect.  So  that  if  a  disinfectant  is  added  in  small  quantity,  it 
may  easily  happen  that  by  preventing  putrefaction  it  keeps  the  contagious 
microbes  alive. 

For  disinfecting  linen  and  utensils  and  sterilising  instruments  heat  is 
the  most  effectual  agent.  There  is  reason  to  believe  that  a  degi'ee  of 
heat  below  212°  mav  be  sufficient.  Davaine  found  that  the  virus 
of  anthrax  diluted  with  water  was  destroyed  in  five  minutes  by  a 
temperature  of  131°  F.,  and  Baxter  that  even  dry  vaccine  was  rendered  inert 
in  thirty  minutes  by  a  temperature  of  185°  F.  In  the  dry  state  contagia 
resist  heat  much  better  than  when  they  are  suspended  in  water ;  so  that 
steam  saturated  with  watery  vapour  is  better  than  dry  steam. 

Some  hospitals  for  infective  diseases  have  hot-air  chambers,  erected 
for  the  purpose,  in  which  there  is  no  difficulty  in  raising  the  temperature, 
even  in  the  centre  of  a  flock-bed,  to  220°,  240°,  or  300°  F. 

The  room  which  has  been  occupied  by  the  patient  during  the  disease 
must  be  purified  by  removal  of  wall-papers,  scrubbing  the  floor,  and 
scraping  and  whitewashing  the  ceiling,  f 

*  Sixth  volume  of  the  new  series  of  Sir  John  Simon's  '  Reports  to  the  Privy  Council.' 

t  Since  the  first  edition  of  this  book  appeared  many  excellent  treatises  on  the  sub-ject 
of  microphytes  and  conta^non  jrenerally  have  appeared  in  England.  Of  these  may  be 
particularly  mentioned  I>r  Klein's  '  Micro-i  rganisms  in  Relation  to  Disease,'  Dr  Crook- 
shank's  '  Introduction  to  Practical  Bacteriology,'  Mr  Wat-^on  Cheyne's  original  papers  and 
his  tr;mslation  of  German  essays  on  '  Bacteria  in  Relation  to  Disease '  (published  by  the 
New  Sydenham  Society,  1886',  the  chapters  on  contagion  and  on  bacteria  in  Professor 
Hamilton's  text-book  of  pathology,  and  in  tlie  admirable  'Student's  Manual  of  General 
Pathol'^gy'  by  Dr  Pavne  (1888);  also  Dr  Kanthack's  able  treatise  in  the  first  volume  of 
the  '  Sysi  em  of  Medicine '  edited  by  Professor  Allbutt,  and  the  practical  directions  in  Drs 
Wooldridire  and  Goodall's  'Manual  of  Infectious  Diseases.'  The  best  short  account  of 
bacteria  recently  published  is  that  by  Dr  Muir  and  Dr  Reid  (2nd  edit.,  1899). 
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Praeterea  minimus  gelido  .iam  in  corpoi-e  sanguis 
Febre  calet  sola. — Juv.,  Sat.,  x,  217. 

Pyrexia — Theonj  of  fei-er— Thermolysis  and  thermogenesis — Thermotaxic  imrvous 
centres — Thermometry — Clinical  and  patholor/ical  course  of  pyrexia — Hyper- 
pyrexia and  paradoxical  tempercdures — Idiopathic  and  symptomatic  fever — 
Raised  temperature  without  fever — Pathological  forms  of  pyrexia  and  its 
clinical  varieties — Concomitant  plienoinena  of  piyrexia :  nutrition,  p)ulse, 
respiration,  &c.  — Subnormal  temperature. 

Galen  defined  fever  as  ccelor  prceter  naturam,  and  fever  was  rightly 
believed  by  the  physicians  of  Greece  and  Rome  to  be  essentially  a  condition 
of  unnatural  heat  {irvptTOQ,  irvp  ;  febris,  ferveo).  The  touch  of  the  fevered 
patient's  body,  his  thirst,  and  the  consumption  of  his  tissues  were  regarded 
as  due  to  an  "  inflammation  "  of  the  blood,  and  the  whole  process  was  re- 
garded as  an  exaltation  of  the  "  vital  heat  "  which  was  supposed  to  be  the 
cause,  not  the  effect,  of  the  movements  of  a  living  body.  By  Aristotle  and 
his  successors  down  to  the  experiments  of  Hooke,  Boyle,  and  Mayow  in  the 
latter  part  of  the  seventeenth  century,  the  method  of  moderating  the  vital 
heat  was  supposed  to  be  the  cooling  action  of  the  air  in  respiration,  and 
hence  dyspnoea  and  fever  were  naturally  associated.* 

We  now  know  that  the  bodily  temperature  in  health  is  maintained  at 
a  nearly  constant  point,  partly  but  only  in  a  subordinate  degree  by  the 
lungs,  and  principally  by  evaporation  from  the  skin.  We  know  that  radia- 
tion and  conduction  are  prevented  by  clothing,  and  that  perspiration  is 
checked  when  the  suiTounding  air  is  colder  than  usual,  while  it  is  given 
free  play  and  the  skin  becomes  hot  and  moist,  when  the  air  rises  in  tempera- 
ture. 

Rightly  regarding  the  increased  temperature  of  the  body  as  the 
essential  and  dominating  symptom  of  fever,  of  which  thirst,  high-coloured 
scanty  urine,  dry  tongue,  burning  skin,  anorexia,  insomnia,  muscular 
weakness,  emaciation,  delirium,  and  coma  are  all  results,  modern  patho- 
logists have  concentrated  their  attention  upon  this  fundamental  fact. 

Now  it  is  quite  clear  that  a  higher  mean  temperature  in  a  living  body, 
as  much  as  in  a  greenhouse  or  an  oven,  can  be  the  result  of  only  three 
causes,  viz.  increased  production  of  heat,  diminished  loss  or  dissipation  of 
heat,  or  the  two  acting  together. 

*  See  Dr  Wm.  Ogle's  introduction  to  his  translation  of  Aristotle's  treatise  on  '  Respi- 
ration,' 1897. 

It  is  convenient  to  make  a  distinction  between  Fevee  the  complex  patholocical 
state  known  under  that  name,  and  Pyeexia  the  condition  of  raised  temperature  as  a 
fact  by  itself.  The  word  fever  should  never  be  used  as  a  nosological  term  without  a 
qualifying  adjective. 
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When  Liebermeister,  in  1870,  said  that  in  fever  Nature  strives  to  keep 
the  mean  temperature  at  103°  (or  whatever  the  pyrexial  state  is),  just  as 
in  health  she  strives  to  keep  it  at  98  iO,  he  spoke  metaphorically  ;  but 
he  was  right  in  holding  that  the  same  causes  produce  "  morbid  "  pyrexia  as 
those  which  produce  normal  or  "  healthy  "  apyrexia  *  In  other  words,  the 
pathology  of  fever  is  only  a  chapter  in  the  physiology  of  animal  tem- 
perature. 

Physiology,  then,  teaches  us  that  the  high  mean  temperature  of  fever 
must  depend  on  increased  oxidation,  or  on  diminished  output  of  heat  from 
the  skin  or  the  lungs,  or  on  both  causes  acting  together. 

Traube,  who  was  the  first  to  study  fever  physiologically  (1863),  believed 
that  the  primary  fact  in  pyrexia  was  the  contraction  of  the  capillaries  of 
the  skin,  which  led  to  the  whole  blood  becoming  hotter.  The  production 
of  heat  was,  he  thought,  no  greater  than  in  health,  but  its  dissipation  was 
checked.  He  also  first  proved  that  the  excretion  of  nitrogen  is  increased, 
chiefly  as  urea.  The  excretion  of  carbon  dioxide  was  at  one  time  believed 
from  experiments  on  animals  not  to  be  increased  during  pyrexia,  but  it 
has  now  been  satisfactorily  proved  to  undergo  marked  increase  during  fever 
in  the  human  subject  by  Leyden,  and  the  same  result  has  been  arrived  at 
by  Pfliiger  and  his  pupils  in  the  case  of  animals  also.  Rosenthal  ('  Berlin, 
klin.  Wochenschrift,'  August  10,  1891)  has  since  repeated  Traube's  experi- 
ments, and  come  to  the  same  conclusion. 

That  pyrexia  does  not  always  depend  on  diminished  loss  of  heat  is 
proved  by  the  profuse  sweats  of  rheumatic  fever,  and  by  the  inefficacy  of 
hot-air  baths  in  reducing  high  temperature.  Again,  as  Cohnheim  remarked, 
a  febrile  patient  may  be  thrown  intO'  profuse  perspiration  by  the  sub- 
cutaneous injection  of  pilocarpine,  when  the  loss  of  heat  from  the  skin  must 
be  enormously  increased,  and  yet  no  fall  in  his  temperature  follows.  In 
fact,  the  heat  passed  off  in  fever  may  be  more,  not  less,  tha.n  in  health.  It 
seems,  therefore,  clear  from  both  experiment  and  clinical  observation  that  in 
some,  if  not  in  all  cases,  there  is  an  increased  production  of  heat,  associated 
with  diminished  muscular  movements,  with  increased  oxidation,  and  with  in- 
creased excretion  of  nitrogen,  of  water,  and  of  carbonic  anhydride. 

In  fever,  as  in  health,  the  regulation  of  temperature  still  goes  on,  but 
the  mean  point  is  a  higher  one.  Dr  Burdon  Sanderson,  in  his  lectures  on 
fever  in  1876,  gave  abundant  evidence  that  pyrexia  does  not  depend  on 
diminished  dissipation  of  heat,  but  on  disorder  of  the  theniiotaxic  mechan- 
ism. That  is  to  say,  that,  as  Virchow  surmised  in  1853,  fever  is  essentially 
a  disorder  of  the  nervous  system.  The  loss  of  heat,  normally  regulated  by 
themiolvtic  nerves  which  govern  the  cutaneous  blood-vessels  and  sweat- 
glands,  and  the  respiratory  movements,  the  muscles  and  the  glands  through- 
out the  body — this  loss  of  heat  may  in  pyrexia  be  less  than  in  health,  or  it 

*  Liebermeister,  in  1864-,  took  advantage  of  an  attack  of  tonsillitis  in  his  own  person 
to  demonstrate  this  fact.  His  temperatnre  having  risen  to  between  102°  and  103°,  he 
exposed  his  body  to  cold  air,  and  washed  himself  with  cold  water ;  and  he  fonnd 
that  this  caused  a  slight  rise  of  the  axillary  temperatnre  from  contraction  of  the  superficial 
vessels  and  diminution  of  loss  of  heat  from  the  skin,  exactly  as  would  have  occurred  in 
health.  The  same  observer,  in  1868,  by  noting  the  change  in  the  temperature  of  the 
water  of  a  cold  bath,  in  whicli  ho  placed  a  mau  suffering  from  acute  pneumonia,  was  able 
to  calculate  that  the  immersion  caused  a  greatly  increased  proportion  of  heat,  far  more 
heat  being  given  off  than  would  have  corresponded  with  the  mere  lowering  of  the  tempe- 
rature o  °  the  patient.  The  accuracy  of  this  calculation  has  since  been  disputed  by 
Winternitz  ("  Der  Einfluss  von  Warmeentziehungen  auf  die  Warmeproduction,"  'Med. 
Jahrb.,'  Wien,  1872  ;  and  '  Virch.  Arch.,'  Bd.  Ivi,  S.  181). 
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may  be  and  often  is  greater ;  but  the  production  of  heat  regulated  by  ther- 
mogenic nen^es  is  always  increased,  so  as  to  leave  the  temperature  of  the 
body  above  that  of  health.  This  view,  though  ably  disputed  by  Swatow, 
who  adhered  to  Traube's  doctrine,  has  been  confirmed  by  Cohnheim  ('  Allge- 
meine  Pathologie,'  Bd.  ii,  S.  539),  Leyden,  May,  and  other  German  patho- 
logists. The  difficulties  of  observation  and  experiment,  as  well  as  of 
theoretical  adaptation  of  the  physical  laws  of  production  and  dissipation  of 
heat  to  the  human  body,  are  so  great,  that  it  is  not  wonderful  that  it  is  not 
yet  clear  whether  there  is  in  this  or  that  particular  case  of  fever  decreased 
thermolysis  in  addition  to  increased  thermogenesis. 

The  heat  of  fever,  like  that  of  warm-blooded  animals  in  health,  depends 
ultimately  on  oxidation  of  the  combustible  elements  of  food  (and  other 
subordinate  chemical  processes).  This  oxidation  takes  place  chiefly  in  the 
muscles,  and  next  in  the  liver  and  secreting  glands,  but  to  some  extent  in 
all  living  tissues.  The  dissipation  of  this  heat  takes  place  only  to  a 
small  extent  by  conduction  and  radiation,  chiefly  by  evaporation,  and 
this  partly  from  the  lungs,  but  chiefly  from  the  surface  of  the  body.  The 
regulation  of  thermolysis,  or  loss  of  heat,  is  accomplished  partly  by  the 
nervous  mechanism  of  respiration,  but  chiefly  by  the  vaso-motor  and  vaso- 
dilator nerves  diminishing  the  amount  of  blood  which  circulates  in  the 
liver  and  hot  internal  organs  on  the  one  hand,  and  increasing  the  flow 
through  the  comparatively  cool  integuments  on  the  other.  In  many  cases  of 
fever,  as  above  stated,  more  not  less  heat  than  in  health  is  given  oflf ;  but 
the  essential  point  is  that  more  heat  is  produced  than  in  a  healthy  person, 
lying  as  still  and  taking  as  little  food  as  a  febrile  patient  does.  The  regu- 
lation of  both  thermogenic  and  thermolytic  processes  is  thrown  out  of 
gear.  The  thermogenesis  is  increased  beyond  the  power  of  the  thermo- 
lysis to  cope  with.  The  nervous  mechanism  of  the  latter  process  is 
known  :  that  of  the  former  is  more  obscure,  but  there  is  reason  to  believe 
that  both  catabolic  and  anabolic  nerves  exist,  to  increase  and  to  check  the 
thermogenesis  of  the  muscles.* 

The  next  step  was  to  attempt  to  ascertain  the  nervous  centres  in  the 
brain  or  cord  which  "  preside  over,"  or  reflexly  control,  or  "  inhibit  "  the 
production  and  loss  of  heat.  The  localisation  of  such  thermogenic,  thermo- 
lytic and  (possibly  distinct)  thei-motaxic  centres  was  first  attempted  by 
Dr  H.  C.  Wood,  of  Philadelphia  (1880),  who  found  pyrexia  (or  a  "  hyper- 
thermic state,"  as  it  has  been  called  to  distinguish  it  from  idiopathic 
■■'  fever  ")  to  follow  injury  to  the  cerebral  cortex  near  ths  cranial  sulcus  in 
the  dog.  These  observations  have  been  since  confirmed  and  extended  by 
Zuntz  and  other  experimental  pathologists  in  Germany  and  France,  and  by 
Dr  Hale  White  in  this  country.  The  pyrexia  caused  by  injury  to  the  spinal 
cord  in  man,  observed  many  years  ago  by  Sir  Benjamin  Brodie,  and  since  by 
Mr  Hutchinson  and  other  surgeons,  is  thus  explained :  the  inhibitory 
thermotaxic  influence  of  the  corpora  striata  and  other  parts  of  the 
cerebrum  is  cut  off.  This  experimental  or  traumatic  pyrexia  is  un- 
accompanied by  rigor,  does  not  lead  to  vascular  changes,  and  is  only 
temporary  in  its  course.  Nevertheless  we  have  every  reason  to  believe 
that  toxic  or  "  idiopathic "  pyrexia  also  depends  on  derangement  of  the 
thermotaxic  mechanism,  so  that  thermotaxis  overbalances  thermolysis.! 

*  This  part  of  the  theory  of  fever  was  ably  discussed  by  Dr  Donald  MacAlister  in  the 
Gulstonian  Lectures  for  1887. 

t  Dr  Hale  White  published  in  the  '  Guy's  Hosp.  Eeports  '  for  1884  (vol.  xliv,  p.  49)  an 
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The  next  question  is,  on  what  does  this  nervous  disorder  depend  ajiart 
from  direct  injury  or  disease  of  the  centres  in  the  cortex,  striated  body, 
or  mesencephalon?  The  answer  is  that  it  depends  on  poisoning  (intoxica- 
tion, as  the  French  pathologists  call  it)  with  the  chemical  products  of 
infective  microbes,  as  described  in  the  chapter  on  Infection.  Fever  has 
agaan  and  again  been  produced  by  introduction  of  pyogenic  streptococci,  of 
putrid  liquids  free  from  microbes,  of  ptomaines,  of  co-called  "tuber- 
culin," and  of  albumoses.  Whether  ultimately  there  is  only  one  pyreto- 
genic  compound,  or  whether  many  have  the  power — as  many  micrococci  can 
produce  suppuration,  and  many  poisons  can  cause  myosis — remains  to  be 
discovered.  At  present  it  may  be  said  that  the  state  of  fever  is  in  its 
essence  a  disturbance  of  the  nervous  mechanism  which  regulates  the  pro- 
duction and  dissipation  of  heat,  and  that  this  disturbance  is  due  to  the 
operation  of  chemical  poisons. 

Thermometry. — It  was  not  until  the  second  half  of  the  present  century 
that  the  clinical  thermometer  was  introduced.  About  a  hundred  years 
before,  the  thermometer  had  been  used  by  Boerhaave  and  by  his  pupils  Van 
Swieten  and  De  Haen.  The  latter,  a  physician  in  Vienna,  discovered 
the  striking  facts  that  in  ague,  during  the  cold  stage,  the  temperature  of  the 
blood  is  increased,  and  that  the  temperature  of  the  body  may  sometimes 
rise  after  death.  Hunter  made  many  thermometric  observations,  and  Dr 
John  Davy  published  extensive  tables  of  temperatures  in  animals  and  in 
man,  under  varied  conditions  of  age  and  climate,  in  health  and  in  disease. 
But  when,  in  1850-51,  Traube  and  Barensprung  independently  called  atten- 
tion to  clinical  thermometry,  the  practice  was  new.  Wunderlich  devoted 
infinite  pains  to  the  study  of  temperature  in  disease.  In  this  countiy  the 
clinical  thermometer  was  soon  adopted  by  Parkes,  Ringer,  Aitken,  and 
many  others  ;  and  its  value  is  now  universally  acknowledged. 

Methods. — The  temperature  which  we  want  to  ascertain  is  not  that  of 
the  surface,  but  of  the  deeper  structures  of  the  body,  an  inch  or  more  below 
the  skin.  To  determine  the  surface  temperature  of  any  region  is  quite 
another,  and  a  most  difficult  matter.  Instruments  called  surface  thermo- 
meters have  been  constructed,  with  the  receptacle  for  the  mercury  of  such  a 
shape  that  one  side  can  lie  flat  on  the  skin  while  the  other  side  is  protected 
with  a  non-conducting  material,  so  as  to  diminish  as  much  as  possible  the 
loss  of  heat.  But  to  cover  up  any  part  of  the  surface  of  the  body  is,  of 
itself,  to  raise  its  temperature  for  the  time  being. 

When  the  bulb  of  a  registering  thermometer  is  placed  deeply  in  the 
axilla,  the  mercury  goes  on  rising  until  it  indicates  a  temperature  corre- 
sponding very  closely  with  that  of  the  body  at  the  same  distance  from  the 
surface  as  that  at  which  the  instrument  is  placed  ;  but  it  is  uncertain  how 
long  such  an  observation  may  take  for  its  completion.  Much  depends  upon 
whether  the  parts  were  closely  in  contact  before  the  thermometer  was  intro- 
duced. Thus,  if  the  patient  is  lying  on  one  side  in  bed,  one  should  always 
choose  the  more  dependent  of  the  two  armpits,  since  it  will  give  a  fixed 
temperature  far  more  quickly  than  the  other. 

It  is  essential  in  placing  the  bulb  in  the  axilla  that  no  clothes  should 

interesting  essay  illustrating  the  theory  of  one  or  more  "heat  centres"  in  the  brain  and 
cord  by  a  series  of  clinical  cases,  some  of  increased,  others  of  subnormal  temperature.  See 
also  his  Croonian  Lectures  ('Lancet/  June,  1897)  and  Riegel's  original  paper,  "  Ubcr  den 
Einfluss  des  Central nerven systems  auf  din  thierischi- Wilrme  "  (' Pfliiger's  Archiv,' 1872). 
Also  Or  Isaac  Ott's  review  in  the  '  Proceedings  of  tlie  American  Neurological  Association' 
for  1887. 
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be  allowed  to  remain  in  contact  with  it,  and  that  the  skin  should  grasp  it 
firmly.  If  there  be  any  perspiration,  the  hollow  must  first  be  wiped  dry. 
The  arm  should  then  be  folded  across  the  chest,  and  the  hand  may  be  made 
to  take  hold  of  the  opposite  ,  arm,  while  the  oi:)posite  hand  supports  the 
elbow  of  the  side  on  which  the  thermometer  is. 

It  is  a  very  different  matter  in  a  thin  person,  or  if  the  arm  has  been 
separated  from  the  chest,  so  that  the  axilla  has  contained  air,  and  perhaps 
a  fold  of  underclothing.  The  skin  itself  must  then  rise  through  several 
degrees  before  it  can  bring  the  thermometer  to  a  stationary  point  ;  and 
the  length  of  time  required  for  this  to  take  place  will  vary  indefinitely, 
according  as  the  circulation  of  blood  in  the  peripheral  parts  of  the  body 
is  active  or  otherwise.  When  the  skin  is  hot  and  turgid,  as  in  scarlet  fever, 
a  comparatively  short  period  will  suffice  ;  in  the  cold  stage  of  ague,  and 
still  more  during  the  collapse  of  cholera,  it  is  doubtful  Avhether  an  axillary 
temperature  can  ever  be  relied  on. 

Prof.  Baumler  of  Freiburg  Brit.  Med.  Jouni.,'  1864)  found  by  direct 
experiments  that,  even  when  ordinary  precautions  are  taken,  it  niay 
happen  that  too  low  a  reading  by  "3  to  -8  of  a  degree  Fahrenheit  is  arrived 
at  if  the  thermometer  is  withdraAvn  from  the  axilla  at  the  end  of  five 
minutes,  and  that  from  eleven  to  tAventy-four  minutes  are  required  to 
give  an  absolutely  constant  result.  Liebermeister  laid  down  the  rule  that 
the  instrument  should  be  observed  to  remain  stationary'  for  several  minutes 
before  it  is  removed.  In  practice,  however,  this  is  impossible,  and  in  ordi- 
nary cases  we  may  with  due  precautions  be  satisfied  that  after  five  minutes 
only  a  small  fraction  of  the  total  increase  of  temperature  is  unregistered, 
while  with  some  modern  instruments  the  time  is  three  minutes  or  even  less. 

When  a  thermometer  has  once  risen  to  its  full  height  in  the  axilla,  a 
second  one  placed  in  the  same  spot  immediately  afterwards  will  rise  to  the 
same  point  in  from  three  to  five  minutes. 

In  the  case  of  infants  and  young  children  the  groin  is  better  adapted 
than  the  armpit,  for  the  parts  are  fatter,  and  children  who  resent  the  arm 
being  held  will  often  allow  the  thigh  to  be  kept  close  to  the  abdomen  with- 
out moving. 

The  moutJi  is  a  suitable  place  if  one  can  depend  upon  the  patient 
keeping  it  constantly  closed  and  breathing  entirely  through  the  nose.  The 
bulb  may  be  placed  either  beneath  the  side  of  the  tongue  or  at  the  back  of 
the  cheek. 

Of  all  localities  for  thermometric  observations,  the  rectum  is  theoreti- 
cally the  best,  and  though  it  cannot  be  often  used  in  practice,  yet  it  should 
be  chosen  when  there  is  doubt  as  to  the  accuracv  of  an  axillarv  or  oral  obser- 
vation  ;  and  it  is  particularly  suited  for  children. 

By  far  the  most  rapid  method  of  taking  the  temperature  of  the  body 
accurately  is  for  the  patient  to  hold  the  bulb  of  the  thermometer  in  the 
stream  of  urine  when  emptying  his  bladder.  The  glass  and  mercury  are 
rapidly  heated,  for  the  cooled  fluid  passes  at  once  away.  The  method  is 
most  applicable  for  taking  the  temperature  in  the  evening  before  froinc;  to 
bed,  and  also  for  ascertaining  the  presence  or  absence  of  pyrexia  when  a 
patient  is  going  about  or  visiting  his  physician.  (See  a  short  paper  by  Dr 
Oertmann  in  '  Pfliiger's  Archiv,'  Bd.  xvi.)* 

*  When,  after  the  withdrawal  of  the  instrumeut,  the  index  has  been  read,  it  is  common  to 
dot  down  the  result  on  a  .sheet  of  paper  ruled  for  the  purpose.  Observations  are  repeated 
at  regular  intervals  twice  a  day,  every  two  hours,  or  even  oftener,  and  each  successive 
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The  course  of  pyreria  is  naturally  divisible  into  certain  periods  or 
stages,  which,  however,  vary  greatly  in  length  in  different  diseases.  First 
comes  the  "  pyrogen  ie  "  or  -  initial"  stage;  during  its  continuance  the 
temperature  rises  more  or  less  steadily,  the  rise  being  interrupted  by  the 
ordinary  daily  fluctuations.  When  the  rise  is  at  first  rapid,  there  is 
commonly  a  shivering  tit  or  rigor— i\xQ  tirst  indication  of  a  severe  disturb- 
ance of  the  central  nervous  system.  This  is  often  replaced  by  a  convulsion 
in  the  case  of  children,  or  by  the  act  of  vomiting. 

The  second  stage  is  the  fastigiuni,  when  the  temperature  reaches  its 
acvie  or  highest  point  ;  but  not  infrequently,  since  this  stage  may  last  for 
days  or  weeks,  it  is  characterised  (independently  of  the  daily  fluctuations) 
by  a  series  of  irregular  slight  ascents  and  descents,  so  that  the  highest  point 
or  one  very  near  it  may  be  touched  again  and  again  at  intervals. 

The  third  stage  is  that  of  defervescence,  during  which  the  tempera- 
ture falls  again  to  normal.  This  is  sometimes  protracted,  sometimes  short 
and  sudden.  In  the  former  case  the  pyrexia  is  said  to  end  by  lysis,  in 
the  latter  by  crisis.  When  defervescence  is  rapid,  it  is  frequently  accom- 
panied by  profuse  sweating  or  by  an  abundant  flow  of  urine. 

After  defervescence  the  temperature  often  remains  for  some  days 
slightly  subnormal.  It  is  also  less  stable  than  in  health,  being  easily  dis- 
turbed by  slight  causes  ;  for  example,  a  rise  of  one  or  two  degrees  is  apt  to 
follow  the  flrst  solid  meal. 

The  following  is  the  pathological  explanation  which  Dr  Fagge  gave  of 
these  clinical  facts  concerning  the  origin,  continuance,  and  subsidence  of  the 
febrile  state. 

In  the  initial  stage  of  fever  the  loss  of  heat  from  the  cutaneous  surface 
is  greatly  diminished  :  and  as  there  is  no  reason  to  suppose  that  the 
evajioration  from  the  lungs  undergoes  a  proportionate  increase,  it  is  pro- 
bable the  total  loss  of  heat  is  less  than  under  ordinary  circumstances.  As 
De  Haen  long  ago  discovered,  the  temperature  of  the  deeper  parts  of  the 
body  during  a  rigor  is  actually  higher  than  normal,  and  in  fact  rises 
rapidly.  Nor  is  the  feeling  of  coldness  of  the  limbs,  and  of  the  skin 
generally,  merely  a  subjective  sensation  produced  by  the  state  of  the  peri- 
pheral nerves.  A  man  in  the  cold  stage  of  ague  is  under  no  illusion  when 
he  complains  of  being  cold,  and  a  surface  thermometer  conflrms  his  feelings 
by  the  slowness  with  which  it  rises  above  the  temperature  of  the  air,  and 
the  comparatively  low  point  Avhich  it  reaches.  Thus  Schiilein,  among 
certain  observations  of  surface  temperatures  (published  in  Virchow's 
'  Archiv  '  for  1876),  gives  a  case  of  tertian  ague  ;  and  in  his  chart  it  is  most 
strikincr  to  notice,  how,  during  each  attack,  at  the  precise  moment  when  the 


reading  is  recorded  in  a  similar  manner.  Lines  are  tlien  often  traced  from  dot  to  dot 
80  as  to  form  what  is  termed  a  "  chart."  It  is,  however,  important  to  remember  that  the 
result  is  artificial.  However  short  may  be  the  intervals  at  which  the  thermometer  is 
applied,  there  is  no  reason  for  supposing  that  the  patient's  temperature  moves  straight  up- 
wards or  straight  downwards  from  one  point  to  another.  And  when  the  intervals  are  long, 
as  wlien  the  instrument  is  employed  only  twice  in  the  twenty-four  hours,  there  is  not  even 
a  probability  that  the  dots  marked  on  tlio  chart  each  day  represent  respectively  the  true 
maximum  and  the  true  minimum.  No  doubt  in  disease  as  in  health  there  are,  as  a  rule, 
certain  daily  tiuctuations,  the  temperature  being  generally  hisrliest  at  a  particular  hour  in 
the  evening  and  lowest  in  the  morning.  But  even  when  the  observations  are  made  at  those 
times,  it  may  be  that  the  rule  is  not  observed  in  that  special  case;  and  it  is  always  probable 
that  between  each  pair  of  observations  there  may  have  been  two  or  three  or  even  several 
ascents  and  descents  of  the  temperature  which  escape  notice.  Some  therefore  prefer  to 
make  no  chart  at  all,  but  to  place  the  figures  in  two  vertical  lines,  one  for  the  morning  and 
the  other  for  the  evening.— C.  H.  F. 
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temperature  in  the  axilla  was  rising  from  98°  to  104°  or  105°  F.,  that  be- 
tween the  toes  fell  still  more  shaq^ly,  from  95°  to  86°,  or  even  below  77°. 
The  cause  of  the  chilliness  experienced  by  such  a  patient  is  that  the  peri- 
pheral arteries  are  contracted  and  do  not  allow  of  the  passage  of  a  suffi- 
cient quantity  of  blood  to  compensate  for  the  loss  which  is  always  going  on 
by  radiation  and  conduction.  A  necessary  consequence  is  a  gi-eat  fall  in 
the  temperature  of  the  skin,  and  this  in  turn  involves  a  lowering  of  the 
amount  of  heat-loss,  and  so  helps  to  cause  the  rapid  rise  of  temperature 
during  rigor. 

During  the  fastigium  the  temperature  of  the  internal  parts  may 
remain  stationary,  or  undergoes  slight  oscillations  ;  but  while  the  axillary 
or  the  rectal  temperature  is  high  the  patient's  skin  sometimes  may  feel 
cool.  On  the  other  hand,  there  are  certain  diseases  in  which  the  hand  upon 
the  patient's  skin  feels  it  to  be  pungent  and  burning.  Addison  used  to 
teach  that  in  acute  pneumonia  the  skin  had  a  pungent  heat  which  was  not 
observed  in  any  other  disease  except  perhaps  scarlet  fever.  This  fact — - 
that  in  acute  pneumonia  the  temperature  of  the  surface  is  maintained  at  a 
point  nearly  as  high  as  that  of  the  deeper  parts.  Instead  of  being  far  below 
it — was  since  established  by  Schlilein,  as  the  result  of  a  series  of  careful 
observations  on  the  relation  between  surface  and  internal  temperature  in 
febrile  diseases.  His  method  was  to  insert  a  thermometer  with  a  very  small 
bulb  between  the  first  two  toes ;  and  he  found  that  whereas  in  enteric 
fever,  acute  rheumatism,  and  phthisis  the  instrument  in  this  position 
always  indicated  a  much  lower  temperature  than  one  placed  in  the  axilla, 
there  were  three  diseases  in  which  the  difference  was  very  slight  indeed, 
namely,  acute  pneumonia,  measles,  and  scarlet  fever.  Another  disease  may 
be  added  to  those  recognised  by  Addison  and  by  Schvilein,  namely,  acute 
rheumatism  when  complicated  by  hyperpyrexia. 

It  is  evident  that  in  order  to  maintain  such  a  uniform  high  temperature 
of  the  superficial  as  well  as  of  the  deeper  parts,  in  spite  of  the  great  loss  of 
heat  from  the  surface,  the  generation  of  heat  must  be  far  greater  in  pneu- 
monia than  in  cases  in  which  only  the  interior  of  the  body  is  raised  to  a 
similar  degree  of  heat.  So,  also,  when  the  skin  perspires  freely  during  the 
fastigium,  while  the  rectal  temperature  remains  high,  the  production  of 
heat  must  no  doubt  be  proportionately  increased. 

During  the  stage  of  defervescence  the  profuse  sweating  which  so  often 
accompanies  it,  when  a  crisis  takes  place,  probably  helps  in  bringing 
about  the  rapid  fall  of  internal  temperature.  But  the  true  cause  of  de- 
fervescence is  that  the  nervous  centres  which  regulate  heat  are  no  longer 
disturbed.— C.  H.  F. 

Daily  fluctuation  in  fever. — A  striking  proof  that  the  physiological 
process  of  heat-regulation  is  still  in  action  during  the  course  of  pyrexia 
is  afforded  by  the  persistence  of  the  regular  daily  fluctuations  of  tempera- 
ture. In  pyrexia,  as  in  health,  the  rule  is  for  the  temperature  to  rise  more 
or  less  constantly  during  the  day,  and  to  fall  during  the  night.  The 
minimum  occurs  at  about  6  or  7  a.m.,  the  maximum  at  about  6  p.m.  The 
range  of  fluctuation  appears  to  be  generally  as  much  as  1°  C,  or  even  a 
little  more,  so  that  it  approaches  2°  Fahr. 

Degrees  of  pyrexia. — It  is  often  convenient  to  be  able  to  express  in 
general  terms  the  degree  of  pyrexia  without  giving  the  actual  temperature  ; 
and  for  this  purpose  Wunderlich  proposed  the  following  scheme. 
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1.  Suhfehrile,  temperature  in  axilla  99-5° — 100°  Fahr.  •   or  37"5'-' — 
38®  C. 

2.  Slightly  febrile,  temp.  100-4O— 101-3O  ;  or  38°— 38-50  C. 

3.  Moderately  febrile,  temp.  101-3O— 102-2O  in  morning,  101-3O— 103-1O 
in  evening ;  or  38-50— 39°  C.  in  morning,  38-50— 39-50  C.  in  evening. 

4.  Decidedly  febrile,  temp,  about  103-1O  in  morning,  about  104^9°  in 
evening ;  or  39-50  C.  in  morning,  40-5°  C.  in  evening. 

5.  Hyperpyretic,  temp,  approaching  107-6O  or  even  higher  (42°  C). 

A  less  elaborate  but  possibly  as  useful  a  nomenclature  is — 
Feverish,  99-50— 101°  Fahr.  Febrile,  lOlO— 104°.  High  fever,  104O— 
106°.  Hyperpyrexia  above  this.  At  what  point  the  term  hyperpyrexia 
should  be  used  is  somewhat  uncertain;  but  it  is  generally  understood  to 
mean  such  a  temperature  as  is  sufficient  of  itself,  if  continued,  to  endanger 
life. 

We  must  bear  in  mind  that  in  the  case  of  children  fever  is  set  up  very 
easily  ;  an  evening  temperature  of  104°  may  be  due  to  comparatively  trifling 
causes ;  and  on  the  following  morning  the  thermometer  may  not  rise  far 
above  the  normal  point.  So,  again,  sensitive  women  sometimes  show  a 
"highly  febrile"  condition,  when  the  result  proves  that  no  apparently 
adequate  cause  for  it  has  been  present.  On  the  other  hand,  in  old  people 
the  temperature  is  apt  to  be  below  what  one  would  expect  from  the  gravity 
of  the  case.  So  that  high  temperature  in  children  is  often  of  no  ill  omen, 
while  even  slight  pyrexia  is  serious  in  an  elderly  patient. 

For  the  thermometer  to  rise  to  109°  or  110°  (43-5°  C.)  is  very  excep- 
tional. Just  before  the  death  of  a  patient  from  tetanus  Wvinderlich  ob- 
tained a  temperature  of  112-550  (44-75°  C.) ;  and  this  perhaps  remains  the 
highest  recorded  point  that  has  certainly  been  reached. 

Paradoxical  temperatures. — A  few  instances  have,  however,  been  re- 
corded in  this  country  which,  if  they  can  be  relied  on,  seem  to  show  that 
far  higher  temperatures  have  occurred,  not  only  without  being  followed  by 
death,  but  sometimes  without  being  attended  with  serious  symptoms. 

Cases. — The  first  case  of  this  kind  was  observed  by  Mr  J.  W.  Teale  ('  Clin.  Soc.  Traus.,' 
1875)  in  the  person  of  a  young  lady,  wlio  b_v  a  severe  accident  had  severRl  ribs  broken,  and 
afterwards  suffered  from  great  tenderness  over  the  dorsal  vertebrae.  Two  months  later  lier 
temperature  was  one  day  taken  at  110';  and  afterwards  the  index  of  the  thermometer  was 
on  four  occasions  buried  in  tlie  bulb  at  the  top  of  the  instrument,  above  122°.  Sometimes 
these  extraordinary  temperatures  were  taken  in  the  axillae,  sometimes  between  the  thighs, 
or  even  in  the  rectum.  She  was  at  first  in  an  exceedingly  weak  state,  but  she  gradually 
improved  and  regained  fair  health. 

Other  examples  of  "  paradoxical  temperatures,"  as  they  have  been  called,  were  recorded 
by  I)r  Donkin  ('  Brit.  Med.  Journ.,'  1879).  His  first  case  was  that  of  a  nurse  who  was 
recovering  from  enteric  fever,  when  the  thermometer  was  found  one  night  to  register 
110°.  Afterwards  very  high  temperatures  were  repeatedly  taken,  on  a  single  occasion  one 
of  111'6°,  yet  no  symptoms  could  be  discovered  accompanying  this  reading  beyond  a  feeling 
described  by  the  patient  as  one  of  "flashing"  or  "rushes  of  heat."  But  perhaps  the 
most  singular  circumstance  of  all  was  the  evanescent  character  of  this  pyrexia,  if  it 
deserves  that  name;  once  the  thermometer  rose  to  107'2°  in  the  right  axilla,  whereas  five 
minutes  later  it  stood  at  98  6°.  In  the  mouth  a  temperature  of  106°  was  once  observed. 
It  does  not  appear  that  the  instrument  was  ever  held  in  situ  while  such  extraordinary 
results  were  being  obtained,  but  the  patient's  hands  were  watched,  and  the  idea  of  impos- 
ture was  present.  Seven  other  cases  were  cited  by  Dr  Donkin,  all  but  one  of  them  being 
in  females. 

In  1879  a  remarkable  instance  of  this  kind  occurred  in  Guy's  Hospital  under  Dr  Moxon. 
The  patient,  a  girl  of  22,  had  been  in  the  ward  for  phthisis  during  ten  months,  when  on  the 
evening  of  July  25th  her  temperature  was  taken  at  107-4°,  and  about  an  hour  afterwards 
at  110-8°.  She  appeared  to  be  suffering  somewhat  from  dyspnoea.  On  the  following 
morning  the  thermometer  stood  at  99  8°.    During  the  next  few  months  the  most  e.xtrava- 
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gant  variations  of  lemperatuie  were  recorded.  On  one  occasion  Dr  Mahomed  obtained 
simultaneously  a  reading  of  102°  in  one  axilla,  of  about  114°  in  the  other  axilla,  and  of 
107°  in  tl)e  "month.  On  cliimging  over  the  instruments  the  highest  temperature  was 
obtained  in  the  axilla,  where  it-had  before  been  lowest,  that  of  the  mouth  being  now  104  . 
Another  day  a  small  registering  thermometer  gave  102'6°  in  one  axilla,  while  another  one 
in  the  other  axilla  gave  109-4°;  but  directly  afterwards,  when  two  large  instruments 
without  indices  were  used,  and  when  the  jjatient's  arms  were  held  all  the  time,  tlie  tempe- 
rature stood  at  103°  on  each  side.  Dr  Mahomed  noted  that  the  skin  always  felt  moist  and 
of  the  ordinary  temperature,  even  when  a  very  high  reading  of  the  thermometer  had  just 
before  been  obtained.  He  never  got  a  high  temperature  with  a  non-registering  thermometer, 
when  he  himself  held  the  instrument  m  the  axilla,  keeping  his  hand  pressed  against  the 
patient's  arm. 

It  is  certain-ly  difficult  to  avoid  the  conclusion  that,  in  this  case,  some  deception  was 
practised,  although  its  nature  was  never  discovered.  Can  a  patient,  without  being  observed, 
rub  the  bulb  of  a  thermometer,  so  as  to  drive  the  mercury  up,  or  actually  squeeze  the 
glass  with  the  same  result  ? 

In  these  cases  of  abnormally  high  temperatures  the  pulse  and  respira- 
tion did  not  rise  in  any  like  proportion,  there  was  no  delirium  or  febrile 
condition  of  the  urine,  and  the  patient  did  not  die. 

Pathological  varieties  of  pijreria. — Fever  used  to  be  distinguished  as 
"  symptomatic when  it  is  secondaiy  to  a  local  inflammation,  and  idio- 
pathic "  or  "  essential  "  when  it  depends  on  the  entrance  of  a  contagion  into 
the  blood.  It  has  been  experimentally  shown  that  the  division  of  the  nerves 
of  the  limb  of  an  animal  is  without  effect  in  preventing  the  development  of 
fever  as  the  result  of  local  inflammation.  The  inference — that  inflam- 
matory fever  is  caused  by  the  entrance  of  a  morbid  agent  into  the  blood 
from  the  inflamed  tissues — entirely  accords  with  the  early  observations  of 
Billroth  and  Otto  Weber,  who  in  1864,  and  Sanderson  in  1875,  showed  that 
pyrexia  could  be  produced  by  injecting  into  the  blood  either  fresh  pus  or  de- 
composing products.  It  may  be  stated  generally  that  the  inflammatory 
fevers  are  caused  by  pyogenic  micrococci,  the  essential  fevers  by  specific 
microphytes. 

We  have,  however,  examples  in  human  subjects  of  pyrexia  which  is  not 
toxic,  but  directly  nervous  in  origin.  Thus  cerebral  haemorrhage  or  the 
status  epilepticus  causes  symptomatic  pyrexia  without  inflammation. 
Again,  there  may  be  an  absence  of  pyrexia  notwithstanding  intense  inflam- 
mation (especially  of  the  meninges  and  of  the  peritoneum),  when  we  must 
suppose  that  some  stimulus  acts  upon  the  thermotaxic  centres  by  which 
they  hold  the  thermogenesis  of  the  body  in  check. 

The  irregular  fever  of  idiopathic  anaemia,  of  leuchaemia,  and  of  Hodg- 
kin's  disease  has  not  yet  received  a  satisfactory  explanation.  That  which 
accompanies  the  various  forms  of  acute  tuberculous  affections  probably 
depends  upon  rapid  multiplication  of  the  speciflc  bacilli,  or  in  some  cases 
on  extensive  concomitant  inflammation. 

There  are  certain  rare  cases  of  pyrexia  which  agree  in  having  no  local 
inflammation  as  a  cause,  and  in  not  being  specific  and  contagious,  which 
run  an  irregular  course  and  are  not  accompanied  by  a  corresponding  disturb- 
ance of  the  pulse,  appetite,  and  other  functions.  These  cases  are  more 
common  in  women  than  in  men,  and  in  young  adults  than  in  others  ;  but 
differ  from  the  paradoxical  cases  above  mentioned,  in  the  pyrexia  being 
moderate  and  continuous.  The  Avriter  has  had  more  than  one  case  of  this 
kind  which  ended  favourably,  without  their  true  origin  being  discovered. 

In  tetanus  the  temperature  is  sometimes  exceedingly  high  without 
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other  febrile  symptoms.  The  centre  affected  by  the  toxine  of  tetanus  is 
probably  spinal  only,  not  cerebral. 

Cohnheim  excluded  the  phenomena  of  sunstroke  from  pyrexia.  Here 
the  body  is  directly  heated,  as  by  a  tire,  beyond  the  power  of  thermolysis  to 
keep  in  check,  and  perhaps  the  thermolytic  mechanism  is,  so  to  speak, 
strained  and  out  of  gear.  The  same  view  may  perhaps  be  taken  of  hyper- 
pyrexia in  general,  because  the  temperature  neither  remains  stationary  at  a 
very  high  point,  nor  continues  to  oscillate  backwards  and  forAvards,  but 
either  goes  on  rising  until  death  occurs,  or  falls  again  to  a  moderate  level. 

Clinical  varieties  of  fever. — We  may  provisionally  arrange  the  con- 
dit  ions  under  which  we  meet  with  raised  temperature  in  practice  somewhat 
as  follows  : 

1.  Irritative  inflammatory  fever,  due  to  poisoning  of  the  regulating 
nervous  centres  by  soluble  toxines  derived  from  an  inflamed  part.  The 
pyrexia  is  moderate  when  the  skin  or  mucous  membranes  are  affected  ; 
moderate  or  sometimes  absent  in  idiopathic  or  '  simple  inflammation  of 
the  serous  membranes,  and  even  in  acute  inflammations  of  certain  viscera, 
as  the  brain,  the  liver,  and  the  kidneys  ;  but  always  present  and  usually 
high  in  inflammation  of  the  lungs  and  in  acute  tonsillitis.  Pyrexia  is 
usually  absent  in  chronic  inflammations,  and  cannot  be  produced  by  the 
most  severe  pain  of  neuralgia  or  angina  pectoris,  although  it  may 
apparently  be  increased  by  pain,  as  in  cases  of  acute  synovitis,  of  iritis,  of 
syphilitic  periostitis,  and  of  orchitis  or  inflammation  of  the  ovary. 

2.  Suppurative  or  septic  inflammatory  fever.  The  temperature  is  much 
higher  and  more  constant,  than  when  the  inflammation  is  non-purulent.  It 
is  most  marked  when  pus  is  closely  confined  and  subsides  on  its  liberation  ; 
but  is  rarely  absent  with  purulent  inflammation,  whether  of  the  connec- 
tive tissues  or  bones,  the  brain,  liver,  and  kidneys,  or  the  serous  and 
synovial  membranes.  It  may  be  regarded  as  partly  due  to  the  same  causes 
as  the  '■  irritative  "  form,  partly  to  absorption  of  septic  micrococci. 

3.  Pyaemic  fever,  where  there  is  superadded  to  the  pja^exia  of  suppura- 
tive inflauniiation  that  due  to  intense  septicaemia  with  embolism. 

•i.  Specific  primary  or  idiopathic  fever,  produced  by  the  swarms  of 
special  microphytes  (or  their  secretions)  affecting  the  heat-regulating 
centres.  With  these  cases  we  must  range  by  analogy  fevers  like  typhus 
and  measles,  in  which  no  microphytes  have  been  certainly  discovered,  and 
also,  perhaps,  rheumatic  fever. 

5.  The  irregular  fever  of  the  most  severe  forms  of  anaemia — Addison's 
idiopathic  or  "  pernicious  "  variety,  Yirchow's  leuchsemic  or  splenic,  and 
Hodgkin's  lymphatic  Anaemia.  Pyrexia  is  strikingly  absent  in  cases  of 
secondary  anaemia  and  of  chlorosis. 

6.  Those  febrile  conditions  which  appear  to  be  primarily  nervous  in 
pathology,  including  tetanus,  heat-stroke,  any  genuine  cases  of  paradoxical 
teniperaiure,  and,  lastly,  those  cases  of  continued  but  not  excessive  pyrexia 
above  described  which  may  provisionally  be  grouped  together  as  fehris 
nen'osa. 

Concomitants  of  pyrexia:  tissue-change  and  wasting. — The  sovu'ces  of 
febrile  heat  are,  as  above  stated,  identical  with  those  which  maintain  the 
normal  temperature  of  the  body.  The  elevation  of  temperature  in  pyrexia 
does  not  arise  from  an  increased  tissue-change,  as  Yirchow  in  185-1  supposed. 
Liebermeister  and  other  observers  have  indeed  shown  that  the  amount  of 
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urea  excreted  in  the  urine  during  fever  surpasses  by  at  least  70  per  cent, 
that  Avhich  is  voided  by  a  healthy  person  living  on  the  same  diet,  and  care- 
ful observations  by  Ringer  in  a  case  of  ague  established  the  fact  of  the 
same  excess  of  excretion  of  urea  for  intermittent  pyrexia.  But  the  produc- 
tion of  beat  may  depend  upon  the  increased  oxidation  of  carbo-hydrates 
which  have  never  formed  part  of  the  tissues.  Both  Leyden  and  Lieber- 
meister  have  proved  that  the  excretion  of  carbonic  acid  gas  is  excessive  in 
fever,  the  increase  amounting  probably  to  50  per  cent.  But  neither  the 
quantity  of  urea,  nor  that  of  carbonic  acid,  is  so  great  as  may  be  discharged 
without  any  rise  of  temperature  after  taking  active  exercise,  or  after  eating 
a  large  meal  of  animal  food  with  fat. 

There  is,  however,  no  more  striking  feature  of  pyrexia  than  the  wasting 
of  the  body  which  accompanies  it.  This  is  quite  independent  of  loss  of 
blood  or  albumen  or  pus.  A  patient  of  Liebermeister's,  who  had  an  abscess 
discharging  about  three  ounces  of  pus  daily,  lost  from  fifteen  to  twenty 
pounds  in  weight  during  two  months,  while  his  temperature  was  at  101°  or 
102°,  but  regained  it  afterwards  when  he  had  no  fever,  notwithstanding 
continued  suppuration.  No  doubt  inability  to  digest  food  helps  in  bringing 
about  the  wasting ;  it  is  well  known  that  the  secretion  of  milk  ceases 
during  pyrexia,  and  it  is  therefore  probable  that  there  is  a  similar  lack  of 
saliva  (to  which,  in  part,  the  dryness  of  the  mouth  is  due)  ;  the  gastric  and 
pancreatic  secretions  are  also  diminished  in  fever.  That  it  is  not  merely  a 
question  of  loss  of  appetite  seems  to  be  shown  from  an  observation  of 
Niemeyer's,  who,  comparing  together  a  healthy  man  and  one  suffering  from 
fever  during  a  period  of  two  days  in  which  they  lived  on  exactly  the 
same  food,  found  that  the  latter  lost  much  more  Aveight  than  the  former. 
According  to  a  calculation  made  by  Leyden,  the  daily  loss  of  substance  in 
fever  amounts  on  an  average  to  7  parts  per  1000  of  the  whole  body-weight. 
On  this  Cohnheim  remarked  that,  if  this  be  correct,  eight  weeks  of  severe 
fever  should  suffice  to  kill  a  man  by  the  mere  destruction  of  his  tissues  ;  at 
least,  if  one  may  appeal  to  the  observations  of  Chossat,  which  showed  that 
to  the  higher  animals  a  loss  of  40  per  cent,  of  their  weight  is  directly  fatal. 

Increased  rapidity  of  jjuhe. — Before  the  introduction  of  the  clinical 
thermometer,  acceleration  of  the  pulse,  rapidity  of  breathing,  diminution  of 
the  secretions,  thirst,  and  loss  of  appetite  were  the  characteristic  symptoms 
of  fever.  Probably  these  all  depend  on  the  increased  temperature  of  the 
patient.  Liebermeister  laid  down  as  the  rule  that  for  each  degree  centi- 
grade above  the  normal  temperature  there  should  be  a  rise  of  the  pulse  by 
eight  beats  above  eighty.  But  no  doubt  various  other  circumstances  mav 
affect  the  pulse-rate  of  febrile  as  of  healthy  persons.  In  basilar  meningitis 
the  pulse  is  often  infrequent  in  spite  of  high  fever,  possibly  owing  to  stimu- 
lation of  the  vagi.  Occasionally  a  severe  case  of  peritonitis,  diphtheria,  or 
meningitis  runs  its  course  without  elevation  of  temperature,  and  then  the 
pulse  is  often,  though  not  always,  quickened. 

It  is  important  to  observe  that  the  rapidity  with  which  the  blood  flows 
in  pyrexia,  and  the  arterial  hlood-tension,  are  by  no  means  proportioned  to 
the  acceleration  of  the  heart's  action.  Early  in  a  fever,  when  the  pulse 
feels  full  and  hard,  there  is  no  doubt  obstruction  in  the  arterioles  or 
capillaries.  These  were  the  cases  which  used  to  be  called  "  sthenic  fever. 
In  the  'Med.  Times  and  Gazette'  for  1873  the  late  Dr  Mahomed  gave 
sphygmographic  tracings  of  the  pulse  in  fever,  shoTS'ing  that  in  certain  cases 
the  vessels  are  full  and  the  arterial  tension  is  high.    But  when  pyrexia  has 
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lasted  a  few  days,  and  in  many  instances  from  the  very  first,  it  is  of  an 
"  asthen  ic  "  type.  The  circulation  is  more  sluggish  than  natural,  and  the 
blood  stagnates  in  the  more  dependent  parts  of  the  body,  so  that  hypostatic 
congestion  occurs  in  the  lower  lobes  of  the  lungs,  and  beneath  the  integu- 
ment of  the  back  and  buttocks,  as  the  patient  lies  in  bed.  The  pulse  still 
remains  frequent,  but  it  is  now  soft,  feeble,  and  often  small.  The  sphyg- 
mograph  shows  a  condition  of  arterial  relaxation,  with  low  pressure  and 
marked  dicrotism.  At  this  stage  of  fever  the  heart,  although  its  beats 
are  so  frequent,  empties  itself  incompletely.  Thus  the  velocity  of  the  blood 
stream  and  the  arterial  pressure  are  diminished,  and  thrombi  form  in  the 
heart's  chambers. 

The  cardiac  muscle,  like  all  the  other  tissues,  is  ill-nourished  as 
pyrexia  goes  on.  But  besides  its  wasted  condition  there  are  definite  morbid 
changes  in  it-s  texture,  due  to  the  fibres  being  affected  with  the  same 
"  parenchymatous  degeneration,"  or  "  cloudy  swelling,"  which  is  found  in 
the  liver,  in  the  kidneys,  in  the  heart,  and  in  the  voluntary  muscles.  It  is 
the  direct  result  of  elevation  of  the  body-heat,  reaching  a  certain  degree  of 
intensity,  and  protracted  over  a  somewhat  long  period  of  time. 

Other  febrile  symptoms. — The  increased  frequency  of  the  breathing  in 
pyrexia  is  also  probably  due  to  the  action  of  heated  blood  upon  the  respira- 
tory centre  ;  and  this  view  is  supported  by  Goldstein's  experiment  of  warm- 
ing the  carotid  blood  alone ;  he  found  that  the  respiration,  was  thereby 
accelerated.  Cohnheim  adduced,  in  illustration  of  this  theory,  the  fact  that 
in  acute  pneumonia  the  breathing  ceases  to  be  rapid  after  the  crisis  of  the 
fever,  notwithstanding  that  the  affected  part  of  the  lung  still  remains 
hepatised. 

It  is  generally  believed  that  the  cerebral  symptoms  of  fever  also  depend 
on  the  increased  temperature  of  the  blood.  This  probably  explains  the 
marked  effect  of  a  cold  bath  in  restoring  the  mental  faculties  of  a  patient 
suffering  from  fever,  though  this  may  be  partly  due  to  the  improvement  of 
circulation. 

Obscure  in  some  points  as  is  the  connection  between  pyrexia  and  these 
disturbances  of  other  functions,  there  is  no  doubt  of  their  practical  im- 
portaHce  at  the  bedside  ;  and  it  may  be  well  briefly  to  enumerate  them 
before  leaving  the  subject. 

In  addition,  then,  to  the  raised  temperature  which  is  the  constant  and 
governing  phenomenon  of  fever,  we  observe  to  a  greater  or  less  extent, 
according  to  the  severity  and  duration  of  the  pyrexial  state — (1)  accelera- 
tion of  the  pulse  and  respiration  ;  (2)  thirst ;  (3)  disturbance  of  secretion, 
and  probably  as  results,  (4)  loss  of  appetite,  a  dry  and  furred  state  of  the 
tongue  and  constipation ;  (5)  scanty  and  high-coloured  urine,  rich  in  urea, 
often  albuminous,  and  depositing  lithates  ;  (6)  pains,  particularly  headache, 
not  specially  frontal,  vertical  or  occipital,  but  central  and  deep-seated  ;  and 
also  muscular  pains  in  the  loins,  back,  and  limbs  ;  (7)  delirium  ;  (8)  emacia- 
tion. 

The  treatment  of  pyrexia  by  baths  and  antipyretic  remedies  will  be  most 
usefully  discussed  in  the  sections  on  enteric  fever  and  acute  rheumatism, 
which  offer  the  most  frequent  and  urgent  occasions  for  their  use. 

Subnormal  temperature. — It  is  an  interesting  question  whether  the 
temperature  of  the  body  ever  undergoes  a  continuous  change  in  the  direc- 
tion opposite  to  pyrexia,  the  heat-regulation  being  set  at  a  point  below 
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the  normal  instead  of  above  it.  There  are  many  instances  in  which  a  ther- 
mometer phiced  in  the  axilhi  remains  low,  but  probably  in  these  cases  the 
internal  organs  maintain  a  temperature  nearly  as  high  as  ever,  at  least  until 
death  is  close  at  hand.  Cohnheim  says  that  this  is  the  case  with 
those  who  suffer  from  inanition  as  the  result  of  stricture  of  the  oesophagus, 
of  starvation  from  other  causes,  or  of  extreme  antemia.  Lowering  of 
temperature,  due  to  inanition  and  cold  (by  "  force  majeure,'''  as  Lieber- 
meister  called  it),  is  well  seen  in  persons  who  are  picked  up  insensible  in 
the  streets  during  cold  weather,  when  the  thermometer  in  the  rectum  may 
be  only  86°  or  even  79°  F.  Their  pupils  are  dilated  and  sluggish,  while 
the  pulse  and  the  respiration  are  greatly  reduced  in  frequency  ;  but  fre- 
quently such  patients  under  suitable  treatment  regain  their  normal  tem- 
perature within  a  few  hours,  and  sometimes  pass  into  a  condition  of  reactive 
pyrexia. 

The  two  conditions,  in  which  (apart  from  inanition  and  from  the  reaction 
after  pyrexia)  the  temperature  is  most  frequently  found  subnormal,  are 
diabetes,  and  the  stage  of  collapse  in  cholera.  It  is  also  habitually  sub- 
normal in  the  curious  affection  described  by  Sir  William  Gull  as  a  cretinoid 
condition  in  adults,  and  since  named  myxoedema.  The  lowest  temperatures, 
however,  have  been  observed  in  certain  cases  of  injury  to  the  cord  :  in  one 
recorded  by  Mr  Hutchinson  the  temperature  in  the  rectum  was  not  above 
80-60  F. 
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Notffi  vevo  inflammationis  sunt  quatuor  :  rubor  et  tumor,  cum  calore  et  dolore. 

Celsus. 

Introductory — Successive  theories  of  Injimnmatioii—Ohser cation  of  reaction  to 
irritants  in  the  frog,  in  mammals,  in  non-vascular  tissues — TJie  significance 
of  the  redness,  sivelling,  pain,  and  heat — of  the  pyrexia — of  the  exudation 
and  particidarly  of  the  migration  of  leucocytes — Chemiotaxis  and  Phagocytosis 
— Clinical  raricties  of  Inflammation — catarrhal — serous — suppurative — 
plastic — membranous — gangrenoiLs — Local  varieties :  inflammation  of  skin, 
mucous  and  serous  memh-anes,  connective  tissues,  cartilage  and  hone,  muscles 
and  nerves — viscera — Events  of  inflammation — Its  aiiology  and  uses — 
Chronic  filn-ous  inflammation — Granuloma — Possibility  of  retaining  the  term 
inflammation. 

When  an  injury  is  inflicted  on  the  skin  or  a  visible  mucous  membrane, 
there  is,  after  the  immediate  pain  has  moderated  or  disappeared,  an 
interval,  followed  by  renewed  pai7i  of  a  throbbing  character,  i.  e.  increased 
with  each  beat  of  the  heart. 

At  the  same  time  the  injured  skin  or  conjunctiva  becomes  red,  it  sivells 
both  visibly  and  palpably,  it  feels  hotter  than  the  surrounding  parts,  and  if 
the  surface  aifected  is  extensive,  fever  supervenes,  /.  e.  there  is  thirst, 
anorexia,  and  the  other  symptoms  described  in  the  last  chapter,  together 
with  rise  in  the  temperature  of  the  body. 

The  term  Inflammation  was  applied  to  the  whole  process  ;  and  the  word 
was  only  gradually  extended  to  presumed  similar  affections  of  bones  and 
other  accessible  parts,  such  as  the  tongue,  the  lymph-glands,  or  the  testicle. 
Finally  it  was  assumed  as  the  cause  of  most  diseases  of  which  the  local  seat 
Avas  discovered  or  assumed.  The  presence  of  the  "  four  signs  "  was  no  longer 
insisted  on,  and  the  fact  of  fever  was  regarded  as  evidence  enough  of 
internal  inflammation.  The  term  was  then  applied  to  such  conditions  as 
Bronchitis  or  Cystitis,  Peritonitis,  and  even  Phrenitis.  Suppuration,  Phage- 
dsena,  and  Gangrene  were  included  as  forms  or  results  of  inflammation  ;  and 
lastly,  the  phrase  was  made  wide  enough  to  include  the  processes  now 
known  as  chronic  inflammation,  such  as  cirrhosis  of  the  liver,  chronic 
contracting  pneumonia,  interstitial  nephritis,  and  grey  degeneration  of  the 
cord.  We  shall  afterwards  discuss  how  far  this  extension  of  the  term  from 
its  primary  significance  is  justifiable  or  expedient. 

Past  theories  of  inflammation. — One  of  the  earliest  hypotheses  as  to 
visible,  traumatic  inflammation  was  that  its  essence  consisted  in  the  red- 
ness, which  was  assumed  to  be  due  to  a  primary  dilatation  of  the  blood- 
vessels, with  increased  rapidity  of  flow  and  increased  heat  of  the  blood.  We 
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now  know  that  the  calibre  of  the  arteries  is  regulated  by  vaso-motor 
nerves  derived  from  the  spinal  cord,  and  that  mere  dilatation  of  the  blood- 
vessels (experimentally  produced,  for  instance,  by  division  of  the  cervical 
sympathetica  in  the  rabbit's  ear)  does  not  produce  inflammation  even  after 
weeks  and  months.* 

It  has  also  been  settled,  after  long  discussion,  which  dated  from  the  first 
observation  of  Hunter,  that  the  increased  temperature  of  an  inflamed  part  is 
not  due  to  any  local  production  of  heat,  but  to  the  greater  amount  of  blood 
admitted  from  the  internal  organs ;  the  color,  in  other  words,  is  the 
mere  consequence  of  the  rubor.  As  soon  as  local  inflammation  sets  up 
fever,  the  blood  rises  from  98*40  to  100°  or  104°,  and  this,  of  course,  makes 
the  inflamed  parts  so  much  the  hotter. 

The  next  theory,  that  of  exudation,  may  be  regarded  as  resting  on  the 
third  Galenic  symptom,  tumor  ;  for  the  swelling  of  an  inflamed  part,  though 
at  first  due  to  increased  fulness  of  the  blood-vessels,  is  chiefly  caused  by  the 
speedy  exudation  from  these  vessels  of  plasma — liquor  sanguinis,  or  "  in- 
flammatory lymph  " — consisting  of  water,  salts,  pigment,  and  proteids  in 
solution  (serum),  together  with  fibrinogen  and  leucocytes  (lymph-corpuscles, 
white  blood-corpuscles,  exudation  cells).  This  "  inflammatory  oedema " 
becomes,  if  the  corpuscles  are  so  numerous  as  to  make  the  exudation 
opaque,  "suppurative;"  or,  if  coagulation  is  active  and  the  resulting  fibrin 
abundant,  "  plastic  inflammation,"  the  clot  being  still  often  called  "  coagu- 
lated lymph,"  and,  when  it  forms  a  layer  on  a  surface,  "  false  membrane." 
We  shall  see  that  the  most  constant  and  therefore  the  most  essential  event 
is  the  passage  of  these  cells  from  the  vessels  into  the  tissues. 

Present  condition  of  the  question. — Accepting  Burdon  Sanderson's  defi- 
nition of  the  process  of  inflammation  as  "  the  succession  of  changes  which, 
occur  in  a  living  tissue  when  it  is  injured,  provided  that  the  injury  is  not  of 
such  degree  as  at  once  to  destroy  its  structure  and  vitality,"  we  may  say 
that  this  reaction  of  an  organism,  still  living  though  injured,  consists  essen- 
tially in  the  presence  of  leucocytes  in  the  irritated  or  inflamed  part.  The 
dilatation  of  the  blood-vessels  is  secondary  to  this  in  vascular  parts,  and 
may  even  be  absent,  as  proved  by  the  study  of  the  effects  of  injury  on  non- 
vascular tissues  like  the  cornea  and  articular  cartilages.  This  was  the  great 
contribution  made  to  the  subject  by  Virchow  in  Germany,  and  by  Goodsir 
and  Redfern  in  this  country  between  1850  and  1860.  The  same  conclusion 
was  arrived  at  by  the  observation  of  the  effects  of  irritation  on  the  embryo 
of  Echinoderms  by  Metschnikoff. 

The  heat  is  the  result  of  increased  afilux  of  hot  blood,  and  the  pain  is 
the  result  of  pressure  on  the  nerves  of  the  part  by  this  afflux,  which  causes 
the  characteristic  inflammatory^  throbbing,  and  by  the  exudation  of  cor- 
puscles and  "  lymph  "  into  the  tissues. 

It  was  formerly  supposed  that  the  inflammatory  corpuscles  formed  de 
novo  in  the  exuded  lymph ;  and,  when  this  spontaneous  formation  of 
living  things  was  disproved,  Virchow  taught  that  these  corpuscles  were  the 
offspring  of  the  existing  living  cells  of  connective  tissue.  That  such  "  pro- 
liferation "  does  take  place  is  certain,  but  it  is  a  process  belonging  rather  to 
new  growths  and  to  the  more  chronic  forms  of  inflammation  and  repair  than 

*  The  onlj'  effect  of  this  "  active  congestion  "  is  to  increase  the  liability  to  inflame 
when  the  ear  is  injured,  and  to  increase  the  oedema  when  it  is  inflamed  (*  Journal  of 
Physiology,'  vol.  viii,  p.  25). 


THEORIES  OBSERVATIONS 


45 


to  the  most  acute  and  characteristic  form  of  inflammation,  that  of  suppura- 
tion. 

In  acute  suppuration  Cohnheim,  following  up  earlier  observations  of 
William  Addison  and  Waller  (1816),  conclusively  showed  that  pus-corpuscles 
are  nothing  but  leucocytes  which  have  wandered  out  of  the  capillaries; 
probably  through  the  minute  stomata  between  the  endothelial  plates  of 
the  intima.  By  what  force  this  is  accomplished — whether  by  their  own 
amasboid  movements,  whether  by  increased  pressure  forcing  them  through, 
or  whether  owing  to  some  precedent  damage  to  the  vascular  wall — is 
still  unsettled.  The  first  seems  the  most  probable  hypothesis,  for  when 
intra-vascular  pressure  is  much  increased,  or  when  the  walls  of  the  minute 
blood-vessels  are  diseased,  the  result  is  extravasation  of  red  blood-discs, 
without  the  characteristic  events  of  inflammation. 

Observation  of  inflamed  tissues  in  the  frog. — Coming  now  to  the  facts 
actually  observed  under  the  microscope,  we  may  state  the  phenomena  which 
follow  irritation  of  transparent  vascular  membranes  in  cold-blooded  animals 
as  follows  : — When  the  web  of  a  frog's  foot,  the  mesentery  of  a  toad,  the  tail 
of  a  tadpole,  or  the  thinnest  parts  of  a  small  fish's  tail  are  touched  by 
nitrate  of  silver,  croton  oil,  or  other  chemical  or  mechanical  irritant,  or  even 
if  left  exposed  to  the  drying  of  the  air,  in  from  fifteen  to  twenty  minutes  the 
arteries  are  observed  slowly  to  dilate,  until  at  the  end  of  an  hour  or  two 
their  diameter  is  nearly  twice  as  great  as  before.  A  little  later  a  similar 
change  begins  in  the  veins.  At  first  the  blood-stream  perhaps  flows  more 
quickly  than  before,  but  very  soon  its  rapidity  begins  to  diminish,  so  that 
the  oval  red  blood-discs  can  be  distinctly  seen  in  the  arteries,  at  least  during 
diastole.  A  striking  change  is  now  noticeable  in  the  veins.  Leucocytes 
begin  to  fall  out  of  the  middle  of  the  current,  and  loiter  against  the  sides 
of  the  vessel,  and  stick  from  time  to  time,  until  the  channel  of  the  veins 
becomes  lined  by  a  thick  layer  of  these  bodies,  which  lie  at  rest  while  the 
central  current  of  red  discs  goes  on  as  before.  In  the  capillaries,  too, 
the  leucocytes  are  arrested  here  and  there ;  but  between  them  there 
are  seen  many  red  discs  also  adhering  to  the  walls.  Outside  the  wall 
of  these  vessels  there  gradually  appear  a  nmnber  of  minute  rounded 
bodies,  each  of  which  is  connected  with  a  leucocyte  within.  Thus  the 
leucocytes  may  be  said  to  have  assumed  a  dumb-bell  form.  By  an  im- 
perceptible process,  the  extra-vascular  part  keeps  growing  larger,  and 
the  intra-vascular  part  smaller,  until  at  length  the  latter  altogether  dis- 
appears ;  whereupon  the  leucocyte  resumes  a  more  or  less  globular  shape, 
and  now  lies  close  to  the  vein,  but  outside  it.  The  result  is,  that  large 
numbers  of  leucocytes  are  soon  collected  not  only  in  the  immediate  neigh- 
bourhood of  the  vessels,  but  in  all  the  interstices  of  the  surrounding  tissues. 
At  the  same  time  a  quantity  of  fluid  exudes,  which  reaches  the  free  surface 
of  the  mesentery  and  coagulates  there,  forming  a  membranous  layer,  thickly 
set  with  leucocytes.* 

*  The  important  fact  of  the  white  corpuscles  adhering  to  the  sides  of  the  vessels  in  the 
web  of  the  frog's  foot  had  been  observed  iind  figured  by  Dr  C.  J.  B.  Williinus,  in  his 
•  Principles  of  Medicine'  (1843).  Mr  Wharton  Jones  had  detected  the  same  phenomena 
and  accurately  described  the  dilatation  of  the  vessels  and  stasis  of  the  blood  ('Guy's 
Hospitnl  Reports/  New  Series,  vol.  vii.  1850),  and  Mr  (now  Sir  Joseph)  Lister  had  con- 
firmed and  extended  these  observations  by  his  own  (also  carried  out  on  the  web  of  the 
frrg's  foot)  in  the  'Philosophical  Transactions'  for  1858.  One  of  the  important  points 
established  by  Lister  was  that  the  dilatation  of  the  arteries  depends  on  paralysis  of  the 
vaso-motor  nerves. 
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In  cold-blooded  animals  severe  irritants,  as  croton  oil,  cause  a  condition 
known  as  stasis.  The  circulation  is  arrested,  and  the  blood  coagulates  in 
the  capillaries  and  vesicles  of  the  injured  part.  In  the  middle  all  the 
injured  tissues  are  killed,  and  an.  eschar  is  formed.  Next  comes  an  area  of 
stasis.  Further  outwards  the  blood-stream  is  almost  stagnant,  and  the 
capillaries  are  choked  with  red  discs,  which  escape  from  them  in  large 
numbers.  Beyond  this  again  the  emigration  of  leucocytes  is  the  principal 
change.  Last  comes  a  zone  in  which  the  vessels  are  merely  dilated,  while 
the  circulation  through  them  is  somewhat  retarded.* 

Inflammation  in  mammalia. — In  warm-blooded  animals  the  attempt 
to  watch  the  infiammatoiy  process  directly  with  the  microscope  was  attended 
with  considerable  difficulties  ;  but  these  were  gradually  overcome.  Wharton 
Jones  had  observed  in  the  bat's  wing  that  the  vessels  when  inflamed  dilated, 
that  the  blood-stream  slackened,  and  that  the  corpuscles  crowded  together 
to  the  sides  of  the  vessel  ('  Med.-Chir.  Trans.,'  1853).  Paget,  in  his  "  Lec- 
tiu-es  on  Surgical  Patholog}^ '  published  in  the  same  year,  also  used  the  bat's 
wing,  and  observed  the  very  short  period  of  initial  contraction,  the  subse- 
quent dilatation,  and  other  phenomena  as  afterwards  described,  excepting 
the  emigration  of  leucocytes.  In  1870  Sanderson  and  Strieker,  of  Vienna, 
contrived  an  admirable  method  of  studying  the  circulation  in  the  mesentery 
of  the  guinea-pig,  which  was  demonstrated  at  the  meeting  of  the  British 
Association  in  that  year  at  Liverpool,  and  this  method  was  afterwards 
applied  to  the  observation  of  inflammation.  A  few  years  later  Thoma 
published  in  '  Virchow's  Archiv '  for  1878  a  series  of  microscopical  observa- 
tions on  inflammation  in  the  mesentery  or  the  omentum  of  dogs,  cat«, 
rabbits,  and  guinea-pigs.  Emigration  of  corpuscles  and  exudation  of  coagu- 
lable  fluid  occur  in  precisely  the  same  way  as  in  frogs. f 

The  separation  of  the  leucocytes  from  the  red  discs  flowing  through  the 
mid-channel  of  the  veins,  and  their  collecting  against  the  walls  of  these 
vessels,  are  direct  physical  results  of  the  slowing  of  the  blood-current.  The 
process  of  emigration  must  be  refeiTcd  to  the  power  of  spontaneous  locomo- 
tion possessed  by  the  leucocytes  themselves. 

Inflammation  in  non-vascular  tissues. — Before  the  time  of  Virchow  it 
was  doubted  whether  parts  into  which  no  vessels  penetrate  could  undergo 
inflammation.  He  placed  the  question  on  its  right  footing  by  showing  that 
the  distinction  between  vascular  and  non-vascular  tissues  was  after  all  only 
one  of  degree,  and  that  a  minute  islet  of  liver  substance  is  outside  the  blood- 
current,  no  less  than  the  cornea  or  the  cartilage  of  a  joint.  About  the  same 
time  Goodsir  in  Edinburgh,  and  Redfem  in  Belfast,  were  demonstrating  the 
possibility  of  inflammation  and  ulceration  in  articular  cartilage  and  other 
non-vascular  tissues.  Cohnheim's  investigations  went  a  step  further  ;  for  he 
proved  that  leucocytes  could  penetrate  into  the  interior  of  the  cornea,  from 
the  blood.  It  had  been  shown  by  Von  Recklinghausen  that  when  finely 
divided  vermilion  was  injected  into  a  lymph-cavity  in  the  frog,  the  leuco- 
cytes would  take  this  substance  into  their  interior,  or  "  feed  "  upon  it ;  and 

*  Uyneck,  of  Gratz,  as  Ions:  ago  as  1870,  showed  that  stasis  could  be  set  up  by  irritation 
in  the  web  of  a  frog,  after  defibrlnated  mammalian  blood,  or  even  milk,  had  been  substituted 
for  the  natural  circulating  fluid  of  the  animal ;  but  that  wheu  a  solution  of  chromic  acid 
or  sulphate  of  copper  had  once  been  passed  through  the  blood-vessels,  even  for  a  few- 
moments,  no  such  efPect  could  be  produced.  The  same  is  true  of  a  frog  in  which  the  blood 
is  replaced  by  normal  salt  solution. 

t  According  to  Prof.  Thoma,  in  mammals  the  veins  only  dilate,  not  the  arteries  also  as 
in  frogs  f'  Virchow's  Archiv,'  1878). 
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Cohnheim  found  that,  after  injecting  pioment  into  one  of  the  aort£e,  many 
of  the  leucocytes  which  appeared  in  the  cornea  under  intlauimation  were 
coloured,  so  that  they  had  evidently  been  derived  from  the  circulatory  fluid. 

The  phenomena  of  inflanimation . — We  may  now  proceed  to  indicate 
such  explanations  of  the  symptoms  of  inflammation  as  accord  best  with  our 
present  stage  of  knowledge. 

1.  Rubor. — The  redness  of  inflanimation  depends  partly  upon  the  dila- 
tation of  the  veins  and  other  blood-vessels  of  the  affected  area,  partly  upon 
the  accumulation  of  blood-discs  in  its  capillaries.  If  the  separate  vessels  are 
visible,  the  redness  is  spoken  of  as  "  injection  if  they  cannot  be  seen,  it  is 
said  to  be  ■■  diffused."  When  stasis  occurs,  this  also  causes  redness  ;  and  in 
the  later  stages  haemorrhage  helps  to  deepen  the  tint,  which  acquires  a 
punctiform  character,  and  no  longer  fades  beneath  the  pressure  of  the 
finger.  Free  exudation  tends  to  conceal  the  red  colour,  even  where  it  does 
not  actually  compress  and  empty  the  vessels.  When  non-vascular  structures 
become  inflamed,  the  redness  can  only  show  itself  in  the  vascular  parts; 
around,  from  which  they  derive  their  nutriment  ;  for  instance,  in  the  con- 
junctiva at  the  margin  of  the  cornea,  and  in  the  synovial  membrane  about 
articular  cartilages.  After  death  inflammatoi'y  redness  disappears,  or  is. 
greatly  diminished. 

That  redness  is  not  essential  to  Inflammation  is  proved  by  its  absence 
in  Invertebrates,  which  nevertheless  shoAv  the  same  phenomena  of  exuda- 
tion and  chemiotaxis  as  do  Vertebrates. 

2.  Tumor. — This  may,  to  some  extent,  be  due  to  vascular  turgescence,, 
but  the  chief  cause  of  it  is  exudation.  It  was  long  ago  experimentally 
shown  that  the  stream  which  flows  away  through  the  lymphatics  of  an  in- 
flamed part  is  greatly  augmented.  The  swelling  of  inflammation  coiTe- 
sponds.  not  with  the  whole  amount  of  exudation,  but  with  the  excess  of  it,, 
as  compared  with  what  is  taken  up  again. 

In  distributing  itself  through  the  inflamed  structures,  exudation  follows^ 
the  lines  of  least  resistance.  In  connective  tissue,  and  in  the  stroma  of  a 
parenchymatous  organ,  it  fills  the  natural  interstices.  Wherever  there  is  a 
gap  or  interspace  it  accumulates.  It  covers  the  free  surfaces  of  serous 
membranes.  Mucous  membranes  throw  it  off,  to  mix  with  their  natural 
secretions.  In  the  skin  it  penetrates  through  the  deeper  layers  of  the 
cuticle,  and  it  often  raises  the  homy  layer  to  form  vesicles  and  pustules. 

3.  Dolor. — The  pain  of  inflammation  is  usually,  and  no  doubt  correctly, 
attributed  to  the  compression  of  the  sensory  nerves  by  distended  vessels  and 
aftenvards  by  exudation.  Its  throbbing  character  is  due  to  the  pressure 
being  increased  by  each  pulsation  of  the  heart.  It  is  generally  accom- 
panied by  "  tenderness ; "  or  (in  other  words)  it  is  increased  by  pressure 
from  without.  Some  tissues,  such  as  ligaments  and  bones,  may  become  ex- 
ceedingly painful  when  inflamed,  although  they  are  not  naturally  very  sen- 
sitive. The  pain  of  periostitis  and  of  orchitis  and  glaucoma  appears  to  be 
caused  by  the  resistance  to  distension  and  swelling  which  is  offered  by 
unyielding  fibrous  structures, 

4.  Calor. — That  those  parts  which  are  most  accessible  to  observation 
become  hotter  than  natural  when  inflamed,  is  matter  of  common  knowledge  ; 
anyone  may  satisfy  himself  of  it  by  placing  one  hand  over  an  acutely  swollen 
joint  or  a  recently  formed  abscess,  and  the  other  upon  the  corresponding 
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spot  on  the  opposite  side  of  the  body.  But  contradictory  statements  have 
been  made  as  to  the  relation  between  the  temperature  of  an  inflamed  part 
and  that  of  the  blood  and  of  the  deep  internal  organs. 

In  1860  Sir  John  Simon  made  a  series  of  observations  with  a  small 
thermo-electric  apparatus,  so  shaped  that  it  could  be  thrust  like  a  pin  into 
the  soft  tissues,  or  even  into  the  interior  of  large  vessels  ;  and  he  concluded 
that  the  arterial  blood  flowing  towards  a  severely  injured  limb  in  a  dog  was 
always  less  warm  than  the  venous  blood  flowing  away  from  it.  But  Jacob- 
son,  of  Konigsberg,  who  afterwards  investigated  this  question  with  more 
accurate  apparatus,  found  ('  Virchow's  Arch.,'  1870)  that  the  temperature  of 
the  skin  and  of  the  muscles  down  to  the  bone  never,  even  under 
conditions  of  the  most  intense  inflammation,  reaches  that  which  exists 
in  the  rectum,  the  vagina,  or  the  peritoneal  cavity  at  the  same  time. 
The  difference  was  generally  as  much  as  2°  or  3'50  Fahr.  As  for  the 
relation  between  the  temperature  of  an  inflamed  part  and  that  of  the 
opposite  side  of  the  body,  the  difference  was  always  less  in  proportion  as  the 
distance  from  the  surface  was  greater.  Thus,  whereas  a  rabbit's  ear  when 
inflamed  was  warmer  than  the  other  ear  by  7°  or  8°  Fahr.,  the  temperature 
of  the  deep  muscles  of  a  limb  under  the  same  circumstances  seldom  exceeded 
that  of  the  same  structures  on  the  opposite  side  by  more  than  1°.  It  would 
follow  that  the  internal  organs  under  inflammation  continue  to  be  of  a 
temperature  approximately  the  same  as  that  of  the  blood.  Jacobson  also 
showed  by  direct  experiment  that  in  pleurisy  the  afiected  cavity  was  not 
hotter  than  the  other  one. 

In  December,  1879,  Peter  brought  before  the  Paris  Academy  of  Medicine 
a  series  of  observations,  from  which  he  drew  the  conclusion  that  there  was  a 
considerable  local  production  of  heat  during  inflammation.  But  what  he 
really  showed  was  nothing  more  than  that  the  temperature  of  the  abdominal 
wall  may  in  such  cases  exceed  that  of  the  axilla  by  as  much  as  3'5°  Fahr. 
If  Jacobson's  observations  are  correct,  the  real  increase  of  temperature  in 
the  superficial  structures  when  inflamed  may  receive  a  simple  explanation. 
For  the  blood-current  is  a  great  warming  apparatus,  which  carries  to  the 
tissues  all  over  the  body  heat  that  is  chiefly  generated  in  the  liver  and 
other  glands,  and  in  the  muscles.  If  there  be  no  additional  local  produc- 
tion of  heat,  the  temperature  of  each  part  must  be  the  resultant  of  four 
varying  conditions  :  (1)  the  temperature  of  the  arterial  blood  supplied  to  it ; 
(2)  the  proportion  between  the  space  occupied  by  its  blood-vessels  and  that 
occupied  by  its  extra-vascular  material ;  (3)  the  rapidity  with  which  its 
vessels  are  traversed  by  the  blood  ;  (4)  the  greater  or  less  extent  to  which 
heat  is  dissipated  from  it  by  conduction,  by  evaporation,  or  otherwise.  Of 
these  conditions  the  most  liable  to  great  fluctuations  are  the  second  and 
third.  The  vessels  of  an  inflamed  part  are  dilated,  and  the  flow  of  blood 
through  an  inflamed  part  is  much  augmented.  Sir  William  Laurence  is  said 
to  have  roughly  demonstrated  this  long  ago  by  bleeding  from  both  arms 
simultaneously  a  patient  whose  hand  and  forearm  on  one  side  were  inflamed. 
But  Cohnheim  firmly  established  the  same  fact  by  careful  experiments. 
Having  set  up  inflammation  in  the  paw  of  a  dog,  he  measured  the  amount  of 
blood  which  afterwards  escaped  through  a  cannula  from  the  principal  vein  of 
the  limb  ;  and  he  found  that  it  was  sometimes  more  than  twice  as  much  as 
flowed  from  a  corresponding  vein  on  the  opposite  side  in  the  same  length  of 
time.    The  only  exceptions  Avere,  when  gangrene  set  in,  and  when  there  was 
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profuse  suppuration.  Increased  velocity  in  the  blood-current  of  an  inflamed 
part,  with  dilation  of  its  vessels,  must  necessarily  raise  its  temperature.* 

That  the  heat  of  inflammation  is  not  essential  to  the  process  is  proved 
by  its  absence  in  artificial  inflammation  in  the  frog.  Even  in  human 
patholog}'  we  occasionally  meet  with  "  cold  abscesses." 

Moreover,  we  know  by  experiment  that  division  of  the  vaso-motor  nerves 
of  a  part  will  cause  gi-eat  dilatation  of  the  arteries,  great  redness,  and 
decided  increase  of  temperature  ;  and  yet  there  is  no  inflammation — no 
pain,  no  swelling,  no  exudation. 

5.  Pyrexia. — To  the  four  Galenical  signs  of  inflammation  we  may  add 
fever  as  a  constant  result  in  injury,  inflammation,  and  repair,  and  thus  a 
constant  companion  of  pain,  heat,  redness,  swelling,  and  exudation,  which 
constitute  the  process  of  acute  inflammation.  As  we  shall  see,  it  is  diffi- 
cult to  bring  the  more  chronic  forms  of  inflammation  under  the  same  de- 
finition as  acute  suppuration,  though  it  is  still  more  difficult  to  draw  a  line 
between  them.  But  in  proportion  to  the  acuteness  of  the  process  is  the 
height  of  the  fever,  and  where  no  active  exudation  takes  place  the  fever  is 
absent.  Like  heat  and  redness,  pyrexia  is  only  observed  in  warm-blooded 
animals,  and  must  depend,  as  we  saw  in  the  chapter  on  Fever,  upon  dis- 
turbance of  the  therniotaxic  centres  of  the  brain  and  cord  (p.  32).  We 
therefore  look  to  some  toxic  disturbing  cause,  and  this  we  find  in  the 
microbes  or  their  poisonous  products,  which  take  part  in  the  process  of  In- 
fection (p.  22),  particularly  streptococci,  staphylococci,  and  other  pyogenic 
organisms.  Fever  is  highest  when  there  is  most  suppuration,  lower 
where  there  is  a  low  degree  of  infection,  and  absent  after  an  aseptic  opera- 
tion, followed  by  repair  of  the  tissues  without  any  active  exudation  at  all. 
If  this  be  so,  we  must  regard  the  pyrexia  of  inflammation  not  as  its  conse- 
quent, but  as  a  collateral,  phenomenon,  complicating  the  process  of  repair 
when  the  irritation  which  causes  inflammation  is  accompanied  by  toxic 
effects. 

6.  Inflammatory  exudation. — We  must  now  turn  to  the  products  of  the 
inflammatory  condition,  to  the  solids  and  liquids  which  exude  from  the 
blood.  The  solid  bodies  exuded  are  leucocytes,  or  white  blood-corpuscles. 
Hiemorrhagic  inflammation,  in  which  diapedesis  of  red  blood-discs  also 
takes  place,  is  an  exceptional  and  probably  a  complex  process.  But  the 
leucocytes  are  by  no  means  all  alike,  even  in  healthy  blood,  and  in  the 
exudate  of  inflammation  they  present  important  differences,  which  have 
been  minutely  studied  during  the  last  few  years. f 

There  may  be  distinguished  the  following  emigrated  white  corpuscles 
or  exudative  cells  : 

a.  Lymph  corpuscles,  characterised  by  their  small  size,  clear  proto- 
plasm, and  large  single  nucleus — young  cells. 

*  No  doubt  if  superficial  vessels  are  involved  in  the  inflammatory  process,  more  heat  is 
at  the  same  time  dissipated,  and  this  tends  to  prevent  tlie  surface  temperature  from 
approacliiug  that  of  the  internal  organs.  Kut  a  point  of  considerable  importance  is  that 
such  an  increasi'd  dissipation  of  heat  actually  makes  the  surface  feel  hotter  to  one's  hand 
than  it  would  otherwise  feel. 

t  The  pioneer  in  tliis  as  in  otlier  questions  of  the  physiology  of  the  blood  and  circula- 
tion was  Mr  Wliaiton  Jones,  who  in  1846  distinguished  between  clear  nucleated  cells 
(lymphocytes)  and  coarsely  or  finely  granular  cells.  But  his  oliservations,  like  those  of 
Wm.  Adiiison  on  Emigration,  were  not  followed  up  in  England,  and  were  continued  by 
Rindfleisch  and  Max  Scliultze.  Recently  Ehrlich  in  Germany,  MetschnikofP  in  France,  and 
many  other  observers  have  greatly  advanced  this  part  of  the  subject. 
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b.  A  clear  hyaline  uninuclear  cell  like  the  last,  but  larger- the  large 
non-granular  leucocyte,  possibly  the  mature  stage  of  the  first  variety.  Like 
it,  the  nucleus  stains  readily ,:  but,  unlike  it,  this  kind  of  leucocyte  is  en- 
dowed with  the  power  of  destroying  bacteria.  These  '•  phagocytes  "  are  not 
found  in  lymph,  and  are  far  less  common  in  blood  than  the  preceding 
variety.  They  are  found  in  passive  serous  effusion  in  greater  numbers  than 
in  the  blood. 

The  protoplasm  of  the  above  clear  leucocytes  does  not  readily  stain, 
in  contrast  to  the  nucleus.  This  distinguishes  them  from  those  in  which 
the  protoplasm  is  granular  and  stains  readily  with  aniline  dyes. 

c.  In  one  group  of  the  granular  easily  stained  corpuscles,  the  granules 
are  minute  and  punctate  and  the  nucleus  is  bi-  or  tri-lobed.  These  are 
common  in  human  blood  and  in  inflammatory  exudations.  They  exhibit 
active  movement  on  the  warm  stage,  and  are  phagocytes.  The  gi-anules 
are  probably  proteid  in  chemical  character.  In  some  cells,  mostly  the 
larger  in  size,  they  stain  with  acid  and  alkaline  dyes  (''  amphiphile "  or 
"  neutrophile  ; "  in  others,  mostly  smaller,  they  stain  only  with  alkaline 
dyes  (basophile). 

d.  The  leucocytes  with  coarse  granules  (which  in  part  at  least  are 
fatty  in  character)  are  scarce  in  human  blood,  but  are  found  in  inflam- 
matory exudations  and  in  pus,  and  also  in  lymph  spaces.  They  are  large, 
with  a  highly  refracting  nucleus,  which  comes  out  boldly  when  acetic  acid 
is  run  in  under  the  cover-glass.  They  appear  not  to  be  phagocytic  in  habit, 
although  they  exhibit  amoeboid  movement  when  warmed.  Some  of  these 
'■  coarsely  granular  "  cells  stain  with  acid  dyes  (eosinophile)  ;  others,  which 
are  said  not  to  occur  at  all  in  human  blood,  with  basic  dyes. 

Passing  to  the  fluid  part  ,of  inflammatory  exudation,  this  may  contain  : 
(1)  water,  holding  salts  and  albumen  in  solution — serous  exudations,  in- 
flammatory oedema ;  (2)  mucin,  constituting  the  catarrhal  or  mucous 
variety  ;  (3)  fibrinogen,  which  in  the  "  coagulable  lymph  "  forms  a  fibrinous 
olot — the  "  plastic "  inflammation  of  the  serous  cavities,  of  the  air- 
vesicles,  and  occasionally  of  the  mucous  membranes ;  (4)  corpuscles  or  leuco- 
cytes particularly  finely  and  coarsely  granular,  mostly  eosinophile.  As 
these  are  more  abundant  they  render  the  clear  or  opalescent  exudation 
thick  and  turbid ;  when  very  numerous  they  make  it  purulent  {pus 
laudahile) — as  opaque  as  milk,  and  for  the  same  cause,  the  solid 
particles  interrupting  and  reflecting  the  rays  of  light  so  as  to  be  dark  by 
transmitted  and  light  by  incident  illumination.  These  four  varieties  may 
be  variously  mingled,  so  as  to  form  sero-purulent  {e.  g.  in  pleurisy),  muco- 
purulent (e.  g.  in  bronchitis),  or  fibrino-purulent  (e.  g.  in  pericarditis) 
exudations.  Pure  pus  is  produced  by  connective  tissues,  by  the  skin,  by 
mucous  membranes  occasionally,  by  bone,  brain,  joints,  and  solid  viscera 
imder  special  forms  of  irritation — usually  infection  with  micrococci. 

Not  only  may  an  exudation  which  begins  as  a  serous  or  mucous  become 
a  pustular  one,  as,  for  instance,  in  cystitis  and  eczema,  but  one  which 
at  first  is  fluid  may  become  more  solid  by  the  gradual  coagulation  of  the 
fibrinogen.  Fibrin  must  often  be  formed  very  rapidly,  for  it  appears  as  a 
thin  uniform  layer  upon  the  sloping  surface  of  a  serous  cavity. 

Inflammatory  exudation  used  to  be  spoken  of  as  inflammaton-  lymph, 
and,  like  lymph,  it  consists  of  water,  with  pigment,  salts,  and  albumen 
in  solution,  and  leucocytes  in  suspension.  But  it  differs  (1)  in  there 
being  added  sometimes  mucin,  sometimes  peptones,  and  sometimes  fibrin- 
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forming  proteids  ;  (2)  in  the  kind  of  living  cells,  those  of  lymph  being 
smaller  and  clear,  those  of  exudation  larger,  finely  or  coarsely  granular,  and 
for  the  most  part  eosinophile  ;  (3)  in  the  proportion  of  the  chemical  consti- 
tuents. Lymph  and  dropsical  fluid  is  of  lower  specific  gravity  (1010 — 
1015),  contains  less  albumen  and  globulin,  and  forms  scarcely  any  fibrin  ; 
inflammatory  exudation  is  of  higher  specific  gravity  (1020 — 1025),  though 
never  so  high  as  blood-serum,  with  twice  as  much  proteids  and  produces 
more  or  less  abundant  fibrin. 

It  is  observable  that  inflammatory  exudation  from  serous  membranes  is 
richer  in  albumen,  globulin,  and  fibrinogen,  than  that  from  mucous  ;  and 
that,  with  the  abundance  of  leucocytes,  peptones  come  to  form  a  larger 
proportion  of  the  proteids  held  in  solution.  Being  comparatively  diffusible, 
they  appear  first  in  the  urine,  to  be  followed  by  albumen  and  globulin 
when  there  is  not  only  local  suppuration  present,  ibut  also  a  condition  of 
general  pyrexia. 

Theory  of  inflammatory  exudation. — We  have  seen  that  the  pain  of 
inflammation  is  secondary  to  pressure,  i.  e.  to  swelling,  that  redness  is  due 
to  dilatation  of  the  blood-vessels,  that  heat  is  caused  by  increased  amount 
and  increased  velocity  of  the  blood  in  the  injured  part,  and  that  fever  is  a 
collateral  effect  of  blood-poisoning. 

The  swelling,  i.  e.  the  exudation  of  plasma  and  leucocytes  from  the 
vessels,  remains  as  the  essential  phenomenon  of  reaction  after  injury,  alike 
in  man  and  mammals,  in  cold-blooded  and  in  bloodless  animals  (as  Aristotle 
called  the  invertebrates,  meaning  without  red  blood),  so  that  the  next  st^^p 
in  the  inquiry  is  what  causes  exudation  1  Cohnheim  adopted  and  enforced 
the  hypothesis  of  Samuel,  that  the  answer  is  to  be  found  in  lesions  of  the 
vascular  wall  which  allow  the  escape  of  liquids  and  solids  impossible  in 
health.  But  a  sufl&cient  answer  to  this  seems  to  be  that  this  presumed 
morbid  peniieability  of  the  blood-vessels  ought  to  lead  to  haemorrhage, 
whereas  with  rare  exceptions  inflammatory  exudation  is  unstained  by  red 
blood-discs ;  and,  on  the  other  hand,  the  capillaries  are  often  so  much 
damaged  that  they  allow  of  escape  of  blood,  without  any  of  the  signs  or 
symptoms  of  inflammation. 

We  must  therefore  look  for  some  cause  why  the  leucocytes  leave  the 
blood-vessels  for  the  tissues,  or,  to  speak  more  scientifically,  for  some  evi- 
dence of  the  immediate  conditions  under  which  they  exert  their  amoeboid 
energy  in  this  way.  We  have  seen  that  they  cluster  together  and  arrange 
themselves  at  the  injured  or  irritated  spot,  that  they  collect  outside  the 
vessel  when  they  have  traversed  it,  and  are  then  active  in  loosing  foreign 
bodies  or  eschars  formed  by  dead  tissues,  in  circumscribing  and  limiting 
destructive  changes,  and  in  "  englobing"  the  hostile  organisms  of  bacterial 
invasion.  The  former  process  is  known  as  chemiotaxis ;  the  latter  is  the 
work  of  the  modified  leucocytes,  known  as  phagocytes  (cf.  p.  24).  The  "  ex- 
planation," then,  is  to  regard  the  process  of  inflammation  as  on  the  whole 
conservative  in  its  results,  and  to  refer  its  essential  phenomenon  of  exuda- 
tion, i.  e.  chemiotaxis  and  phagocytosis,  to  the  energy  of  living  amoebiform 
protoplasm,  which  "  instinctively  " — if  the  word  may  be  conceded — strives 
against  invasion,  and  struggles  for  the  preservation  of  the  organism  to 
which  it  belongs.  The  process  would  then  be  only  one  case  of  the  great 
"  struggle  for  existence,"  to  which  all  living  things  are  subjected. 

One  advantage  of  this  theory  (or  way  of  looking  at  the  facts)  is  that  it 
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includes  under  "  the  reaction  of  an  organism  to  injuiy "  not  only  trau- 
matic and  micrococcal  inflammation  in  mammals,  but  similar  reaction  in  all 
classes  of  animals  down  to  the  lowest,  and  even  the  processes  of  repair  or 
reaction  to  irritation  and  to  poisons  which  are  observed  in  the  vegetable 
creation — in  the  healing  of  wounds  in  the  bark  of  a  tree,  and  the  formation 
of  a  gall  in  response  to  an  invading  insect.* 

Clinically  we  may  recognise  the  following  chief  varieties  of  inflam- 
mation : 

Catarrhal  inflammation. — ^When  mucous  membranes  are  in-itated  they 
throw  off  an  abundance  of  more  or  less  altered  epithelial  cells.  In  the 
lungs  or  in  the  kidneys  such  "  catarrhal  products "  are  often  seen  in 
immense  numbers  ;  not  only  do  they  accumulate  in  and  fill  up  the  pul- 
monary alveoli  or  the  renal  tubes,  but  a  great  many  of  them  are  also 
carried  away  in  the  sputum  or  in  the  urine.  With  this  may  be  gi'ouped 
dry  inflammation,  seen  in  the  skin  when  similar  proliferation  of  epitheliimi 
takes  place,  but  without  the  flow  of  liquid  to  wash  them  away,  as  in  cases  of 
psoriasis. 

Serous  inflammation. — When  a  joint  or  serous  cavity  is  affected  with 
inflammation  of  moderate  severity,  it  pours  out  a  transparent  fluid  which 
accumulates  in  its  cavity.  There  may  be  a  thin  layer  of  fibrin  upon  the 
free  surfaces  of  the  membrane  ;  or  shreds  and  flocculent  masses  may  be 
floating  in  the  fluid.  Sometimes  not  a  trace  of  fibrin  is  to  be  seen  ;  fibrino- 
gen is  present,  but  for  some  reason  remains  uncoagulated.  Virchow  many 
years  ago  showed  that  fluid  effusion,  after  its  removal  from  the  pleura 
by  paracentesis,  would  often  throw  down  a  coagulum  of  fibrin,  and  that 
if  this  were  removed,  a  fresh  one  might  form  in  the  course  of  the  following 
day,  and  so  on  for  several  days  in  succession.  This  kind  of  inflammation 
is  found  not  only  in  closed  serous  and  synovial  cavities,  but  also  in  the 
endocardium,  in  the  iris,  in  the  lymph-spaces  of  areolar  tissue,  and  in  the 
air-vesicles  of  the  lungs,  all  of  them  lined  with  a  flat  single  layer  of  epithe- 
lium and  in  connection  with  lymphatics. 

Suppuration. — In  the  more  intense  inflammations  of  joints  or  serous 
membranes  the  exudation  is  purulent,  and  does  not  coagulate.  Intermediate 
conditions,  however,  are  frequent,  in  which  the  surfaces  are  coated  with 
flbrin,  while  the  cavity  contains  liquid  pus  ;  in  the  pericardium,  pus  unmixed 
with  fibrin  is  seldom,  if  ever,  seen,  and  it  is  rare  in  the  pleura  or  the  pia 
mater.  Occasionally  in  the  pleura  or  peritoneum  it  may  happen  that  every 
part  of  the  surface  retains  its  natural  smoothness  and  lustre,  notwith- 
standing that  pus  is  present  in  large  amount. 

The  quantity  of  pus  which  collects  in  a  large  serous  cavity,  such  as  the 
pleura,  is  often  enormous ;  and  since  it  may  be  rapidly  secreted,  one 
wonders  how  the  blood  can  yield  a  sufficient  number  of  leucocytes.  But,  as 
Cohnheim  remarks,  this  difficulty  applies  far  less  to  the  emigi-ation  theory 
than  to  that  of  pus-formation  by  proliferation — from  the  cells  of  connective 
tissue,  as  Virchow  taught.  While  inflammation  is  going  on,  the  blood 
throughout  the  body  contains  an  excess  of  leucocytes  as  well  as  of  fibrin. 

*  The  theory  is  clearly  ami  attractively  set  forth  in  Metsclniikofif's  lectures  on  the 
'  Comparative  Pathology  of  Infliunmation,'  delivered  at  the  Pasteur  Institute  in  1891 
His  observations  on  Daphnia,  Hydrozoa,  Axolotl,  and  other  animals  have  been  confirmed 
by  Lieberkiihn,  Leber,  Hafkine,  and  man.\  others,  and  correspond  to  the  observations  on 
the  behaviour  of  the  lower  vegetable  organisms  by  Pfeffer,  De  Bary,  and  Mr  Arthur 
Lister. 
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Probably  the  lymph-glands  and  the  spleen  throw  into  the  circulating  fluid 
a  largely  increased  supply  of  leucocytes  to  make  up  for  the  drain  that  is 
going  on.  Moreover  exudation  cells  themselves  multiply  by  fission.  Dr 
Thin  once  figured  a  dumb-bell  shaped  leucocyte  which  seemed  to  be  dividing 
into  two,  from  the  inflamed  cornea  of  a  rabbit;  and  similar  appearances 
have  been  observed  in  cold-blooded  animals  by  Strieker,  Klein,  and 
Ranvier. 

In  the  great  majority  of  cases  of  suppurative  inflammation,  micrococci 
of  some  kind  are  present  (strepto-,  staphylo-,  or  diplococci — cf.  supra,  p.  19), 
and  this  applies  not  only  to  pure  suppuration,  but  to  cases  where  it 
complicates  other  forms  of  infective  inflammation,  as  diphtheria  and 
tubercle. 

Membranmis  exudation. — This  remarkable  variety  was  formerly  called 
plastic,"  afterwards  by  an  unfortunate  confusion  of  clinical  and  patho- 
logical terms,  "  croupous,"  and  by  a  still  more  mischievous  confusion 
of  a  specific  disease  with  a  common  morbid  process,  "  diphtheritic."  Why 
it  should  be  so  rare  in  mucous  membranes,  in  solid  organs,  and  in 
connective  tissue,  and  so  common  in  serous  and  other  endothelial  sur- 
faces, is  hard  to  say.  The  exceptions,  however,  are  not  few,  nor  are  they 
limited  to  the  case  of  specific  inflammation  like  that  of  diphtheria. 
In  all  likelihood  a  plastic  inflammatory  exudation  is  but  one  case  of 
fibrinogen  becoming  fibrin  in  the  plasma,  and  will  only  be  understood  when 
physiologists  have  solved  the  hitherto  insoluble  problem  of  the  coagulation 
of  the  blood. 

Membra  nuns  necrosis. — The  process  which  combines  fibrinous  exudation 
with  loss  of  vitality  in  the  afi'ected  tissues  is  what  has  been  called  "  diph- 
theritic." The  term  is  an  unfortunate  one,  since  it  implies  a  connection 
with  the  disease  Diphtheria,  by  no  means  generally  the  case. 

A  free  surface,  usually  a  mucous  membrane,  looks  dry,  and  of  a  slate- 
grey  or  pale  yellowish  colour.  It  feels  rough,  granular,  and  tough.  In  the 
dead  body,  if  an  incision  is  made,  the  dry  grey  appearance  is  found  to  pene- 
trate to  some  depth,  and  to  cease  somewhat  abruptly.  Under  the  micro- 
scope is  to  be  seen  a  more  or  less  distinctly  fibrillated  tissue,  containing  in 
its  meshes  altered  epithelial  cells  and  leucocytes.  Glistening  fibres  which 
resolve  themselves  into  chains  of  micrococci  pervade  the  tissue.  The  only 
way  in  which  the  disease  can  end  is  by  the  separation  and  shedding  of  all 
the  dead  tissues.  This  detachment  is  effected  by  ulceration.  From  the 
first  there  Avas  an  inflammatory  action  of  more  or  less  intensity  in  the  living 
structures  beneath.  But  now  leucocytes  collect  in  large  numbers  along  the 
boundary  line,  and  probably  the  connecting  material  is  eaten  away  and 
absorbed  by  phagocytes. 

The  bladder  is  very  liable  to  necrosis,  involving  the  whole  thickness  of 
its  mucous  coat;  and  it  is  not  uncommon  for  the  mucosa  to  be  cast  off 
almost  entire.  An  autopsy  was  once  made  by  Dr  Fagge  in  the  case  of  a 
woman  from  whose  bladder  during  life  a  piece  of  considerable  size  had  been 
removed.  All  the  rest  of  the  vesical  mucous  membrane  lay  loose,  as  a  thick 
ash-grey  substance,  with  markings  on  one  surface  corresponding  with  those 
of  the  hypertrophied  muscular  trabeculse. 

The  other  parts  most  liable  to  this  membranous  necrosis  are  the  mucous 
membranes  of  the  mouth,  gums,  and  cheeks,  of  the  fauces  and  soft  palate  ; 
the  conjunctiva  ;  the  larynx  and  bronchi  ;  the  large  intestine  ;  the  skin  ; 
the  uterus  and  vagina.    The  microbes  of  putrefaction  are  always  present 
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and  sometimes  in  addition  the  specific  microbes  of  an  infectious  disease. 
Besides  isolated  cases  of  this  form  of  inflammation,  which  are  often  difficult 
to  assign  to  their  proper  pathological  places,  the  most  important  diseases  in 
which  it  is  met  with  are  diphtheria  and  dysentery. 

Gangrenous  inflammation. — Gangi-ene,  sphacelus,  or  mortification  of  a 
part  of  a  living  body,  has  been  recognised  from  an  early  period  ;  but  only  in 
recent  times  has  the  part  inflammation  plays  in  its  production  been  ascer- 
tained. Living  tissues  may  be  directly  killed  in  various  ways  without  in- 
flammation ;  as,  for  instance,  by  escharotics,  or  by  a  high  degree  of  either 
heat  or  cold.  When  the  death  of  a  part  is  due  to  a  failure  of  its  supply  of 
blood,  it  does  not  always  undergo  inflammation  first ;  but  surgeons  are  now 
familiar  with  the  fact  that  in  many  instances  senile  gangrene  of  the  foot, 
which  used  to  be  attributed  merely  to  obstruction  of  the  arteries,  arises 
from  slight  injury  to  a  toe,  and  begins  as  an  inflammatory  process.  Even 
when  a  limb  undergoes  mortification  as  the  direct  result  of  embolism  of  its 
main  artery,  there  is  always  active  inflammation  at  the  margin  of  the 
gangi'enous  part.  Indeed,  Cohnheim  showed  that  the  effects  of  a  tem- 
porary ligature  applied  round  the  ear  of  a  rabbit  depend  entirely  upon  the 
duration  of  the  constriction.  After  a  certain  length  of  time  the  blood  fails 
to  penetrate  into  the  vessels  when  the  ligature  is  removed,  and  the  part 
dies ;  but  if  the  ligature  is  removed  at  earlier  periods,  the  result  is  only 
an  intense  inflammatory  swelling  of  the  ear  Avith  haemorrhage.  In  those 
forms  of  gangrene  which  seem  to  be  determined  by  the  occurrence  of 
pressure,  there  are  always  further  conditions  :  a  previous  enfeeblement  of 
the  circulation,  or  some  slight  local  injury,  or  some  affection  of  the  trophic 
nerves.  Thus  bedsores  occur  chiefly  in  those  cases  in  which  there  is  hypo- 
static congestion  of  every  dependent  part,  and  the  gangrene  is  preceded  by 
inflammation  that  can  be  attributed  to  irritation  of  the  skin  bv  excreta,  or 
washing  and  drying,  or  friction  against  folds  in  the  sheets.  Thus,  ex- 
cluding the  immediate  or  instantaneous  occurrence  of  gangrene,  most  of 
its  forms  arise  out  of  an  inflammatoiy  process.  The  chief  exceptions  are 
two :  cases  of  strangulation,  which  cut  off  the  supply  of  arterial  and  at  the 
same  time  prevent  the  return  of  venous  blood  (as  in  hernia  and  twist  of  the 
spermatic  cord)  :  and  cases  of  acute  bedsore. 

Putrefaction  is  an  essential  part  of  gangrene.  Gangi'enous  pneumonia 
is,  as  a  rule,  the  result  of  particles  of  animal  food  being  drawn  into  the 
bronchioles  and  there  decomposing.  The  condition  may  be  compared  to 
necrosis  of  a  tooth  from  lodgment  of  fragments  of  food. 

In  "  senile  "  gangrene  the  parts  dry  up  and  shrivel  into  a  hard  material 
like  that  of  a  mummy  ;  and  "  dry  "  gangrene  was  formerly  described  as  the 
characteristic  effect  of  obstruction  of  the  arterial  blood-supply.  But  it 
is  now  known  that  the  desiccation  depends  upon  the  escape  of  fluid  from 
the  surface  in  consequence  of  detachment  of  the  epidermis.  It  is  only 
when  mortification  spreads  very  slowly  through  the  whole  of  a  limb  that 
it  can  "  mummify."  The  gangrene  which  ensues  upon  embolism  of  a  large 
artery  is  more  or  less  moist.  But  it  often  happens  that  deep  structures 
remain  soft,  while  superficial  ones  dry  up  into  a  homy  mass,  which  is 
termed  a  hard  slough  or  eschar.  The  colour  of  gangrenous  parts  is 
generally  greenish  or  purplish  black,  but  sometimes  grey  ;  it  is  due  to 
chemical  changes  in  haemoglobin  which  has  escaped  from  the  blood-discs, 
and  has  diffused  itself  through  the  tissues.  The  horrible  odours  often 
emitted  are  attributed  to  the  formation  of  sulphuretted  hydrocren  and 
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volatile  fatty  acids.  Gases  sometimes  collect  until  the  mortified  tissues 
become  emphysematous,  and  crepitate  when  they  are  touched.  In  other 
cases  they  are  saturated  with  a  thin,  dark  red  fluid,  which  raises  the 
cuticle  into  bull®.  That  structures  which  have  undergone  mortification 
are  devoid  of  sensibility  is  well  known.  They  feel  cold  to  the  hand,  since 
their  supply  of  warmth  is  cut  off  with  their  supply  of  blood. 

Gangrene  is  often  from  the  first  circumscribed,"  or  limited  to  a  certain 
part ;  and  when  it  spreads,  its  progress,  if  aiTested  at  all,  is  limited  by  a 
••  line  of  demarcation."  Here  active  inflammation  develops,  abundant 
exudation  of  leucocytes  takes  place,  and  the  connection  between  the  living 
and  the  dead  tissues  is  gradually  eaten  away,  until  the  latter  become  com- 
pletely detached  and  are  cast  off. 

Local  varieties  of  inflainmation. — It  will  be  well  to  summarise  the 
various  forms  which  inflammation  assumes  according  to  the  organs  which 
it  affects. 

1.  The  skin  is  very  readily  liable  to  inflammation.  This  may  be  slight 
and  transient  without  visible  exudation  ;  or  the  exudation  may  produce 
general  swelling — inflammatory  oedema  ;  or  it  may  appear  as  clear  plasma 
in  vesicles,  bullae,  or  on  a  raw  weeping  surface.  Or  the  exudation  may 
become  rich  in  corpuscles  and  pustules  ;  pus  will  result,  with  the  formation 
of  scabs  when  the  pus  dries  up.  Or  the  inflammation  may  be  chronic,  and 
lead  to  fibroid  thickening  from  •  hyperplasia "  of  the  deeper  parts  of  the 
skin.  When  similar  proliferation  affects  the  inflamed  epidermis,  epithelial 
scales  instead  of  spindle-cells  and  fibrous  tissues  are  produced,  and  the  in- 
flammation becomes  desquamative.  Or  the  inflammation  may  be  destruc- 
tive, and  cause  loss  of  substance  in  the  form  of  ulceration.  If  this  is 
rapidly  progressive  it  is  called  phagedcena.  If  visible  fragments  of  dead 
tissue  result,  it  is  called,  not  molecular  necrosis  or  ulceration,  but  gangrene 
or  necrosis  in  mass. 

2.  The  mucous  membranes  rarely  form  vesicles  or  pustules.  Serous 
exudation,  with  more  or  less  admixture  of  pus,  is  combined  with  mucin  and 
with  desquamation  of  the  superficial  epithelium.  The  whole  process  is  called 
catarrhal  inflammation,  and  the  exudation  mucous  or  muco-purulent,  or 
purulent,  e.  g.  ophthalmia.  This  is  the  characteristic  inflammation  of 
mucous  membranes,  and  the  term  catarrhal  is  best  kept  for  it,  although  it 
has  been  extended  to  any  watery  discharge,  such  as  the  exudation  of  serous 
inflammation.  Under  infection  from  a  specific  microbe  some  mucous  mem- 
branes are  liable  to  a  true  diphtherial  membranous  form  of  exudation.  This 
may  affect  the  respiratory  surfaces,  including  the  larynx,  pharynx,  and 
fauces,  nasal  fossae  and  conjunctiva,  and  the  trachea  and  bronchi. 

Again,  mucous  membranes  are  very  liable  to  ulceration,  especially  the 
mouth,  stomach,  colon,  rectum,  and  larynx.  Much  less  frequently  they 
exhibit  membranous  necrosis,  particularly  the  large  intestine,  the  bladder 
and  uterus. 

3.  The  exudation  of  serous  membranes  consists  of  serum  or  of  fibrin,  or, 
more  frequently,  a  mixture  of  the  two.  Occasionally,  especially  in  children, 
the  exudation  is  purulent ;  probably  this  is  always  due  to  infection  with 
septic  bacteria.  The  membranes  lining  the  great  pleuro-peritoneal  sac — 
pleura,  pericardium,  peritoneum,  and  tunica  vaginalis — are  also  liable  to 
chronic  plastic  inflammation  with  adhesions  and  thickening.  Other  sur- 
faces covered  by  endothelium  and  hollowed  out  of  mesoblast  which  undergo 
plastic  inflammation,  are  the  lining  membrane  of  the  heart  and  arteries 
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(endocardium  and  intima),  the  air-vesicles  of  the  lungs,  and  the  iris  ;  also, 
under  some  conditions,  the  urinary  tubules.  Many  of  these  forms  of  in- 
flammation are  bacterial,  as  ulcerative  endocarditis. 

4.  Connective  tissues.  Areolar  tissue  is  readily  susceptible  of  suppura- 
tion :  but  this  is  almost  always  secondary  to  pustules  or  ulceration  of  the 
skin,  or  perforating  abscesses  from  internal  cavities,  or  general  pyaemia. 
It  is  also  liable  to  acute  serous  exudation,  .as  in  the  anasarca  of  Bright's 
disease.  Fat  very  rarely  inflames — tendons  scarcely  ever  :  ligaments  only 
from  strains  and  ruptures,  or  from  synovitis. 

5.  Cartilage  is  little  liable  to  inflame,  but  is  capable  of  ulceration — 
chronic,  or  acute  and  infective  :  it  may  also  undergo  interstitial  inflam- 
matory changes,  which  make  it  opaque  and  calcareous.  The  cornea  re- 
sembles articular  cartilage  in  its  inflammations,  Avhich  are  either  acute  and 
ulcerative  or  chronic  and  interstitial.  The  fibro-cartilages,  both  yellow  and 
white,  seem  almost  exempt  from  inflammation. 

6.  Bone  is  frequently  attacked  by  acute  suppurative  inflammation, 
which  usually  leads  to  either  molecular  ulceration  or  caries,  or  else  massive 
sloughing  or  necrosis.  The  chronic  inflammation  of  bone  is  characterised  by 
hardening  (osteoporosis),  with  hypertrophy  aaid  obliteration  of  the  cancelli. 

7.  Muscles  are  rarely  liable  to  inflammation,  and  probably  never  to 
suppuration.  Myocarditis  leads  to  fatty  degeneration.  Chronic  inflam- 
mation of  the  muscles  is  supposed  to  be  the  cause  of  myalgia,  or  muscular 
rheumatism. 

8.  Peripheral  nerves  are  almost  exemjot  from  suppuration.  Neuritis, 
whether  parenchjnnatous  or  interstitial  in  origin,  ends  in  thickening  of  the 
perineurium  and  destruction  of  the  myelin. 

9.  The  solid  viscera  are  liable  to  three  chief  varieties  of  inflammation. 
These  are — 

a.  Infective,  suppurative,  and  acute  :  traumatic  or  secondary  to  other 
suppuration,  and  probably  always  of  bacterial  origin. 

j3.  Irritative,  non-suppurative,  parenchymatous,  softening,  acute  or 
subacute,  varying  with  each  organ. 

y.  Interstitial,  fibrous,  contracting,  hardening,  and  very  chronic. 

Under  the  first  head  come  abscess  of  the  brain  (usually  from  caries  or 
pyaemia),  pygemic  pneumonia,  abscess  of  the  liver,  "  surgical kidney,  and 
pyjemic  abscess  of  the  spleen. 

Under  the  first  head  come  abscess  of  the  brain  (usually  from  caries  or 
brain  is  inflammatory  or  hsemorrhagic,  and  whether  acute  myelitis  is  always 
truly  inflammatory  ;  but  some  cases  of  the  latter  are  proved"^to  be  so  by  the 
meningitis  which  goes  with  them.  True  acute  lobar  fibrinous  pneumonia 
is  the  typical  instance  of  this  group  :  but  its  inflammatory  nature  has 
also  been  called  in  question  ;  at  least  it  is  never  traumatic,  or  suppurative, 
or  chronic.  Acute  yellow  atrophy  of  the  liver  should  probably  be  classed 
as  a  diffuse  parenchymatous  hepatitis.  Glomerular  and  tubal  nephritis, 
acute,  subacute,  and  chronic,  is  an  example  of  this  gi-oup.  The  spleen  does 
not  appear  liable  to  a  similar  affection,  nor  the  lymph-glands,  nor  the 
testes,  nor  the  ovary. 

Under  the  third  head  falls  the  grey  degeneration  or,  as  it  is  now  called, 
sclerosis  (hardening  and  shrinking)  of  the  brain  and  spinal  cord,  varying  in 
its  symptoms  according  to  its  locality,  but  always  showino-  the  same 
histological  features.  The  corresponding  process  in  the  luno-  is  chronic 
interstitial  pneumonia,  iron-grey  induration  with  contraction^  also  called 
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pulmonary  cirrhosis.  That  in  the  liver  is  the  chronic  interstitial  hepa- 
titis, named  cirrhosis  by  Laennec.  That  in  the  kidneys  is  the  chronic  inter- 
stitial form  of  Bright's  disease.  A  very  similar  process  is  seen  in  the  tibroid 
testis,  which  results  from  chronic  syphilitic  orchitis,  and  which,  when 
gummata  are  also  present,  closely  resembles  syphilitic  cirrhosis  of  the  liver. 

Apart  from  the  difference  manifested  by  inflammation  as  it  attacks  the 
several  tissues  and  organs,  or  the  greater  or  less  intensity  of  the  irritation 
which  was  set  up,  or  the  specific  nature  of  the  microbe  involved,  there  are 
yet  other  differences  which  have  no  relation  to  the  irritans,  but  to  the 
irritahile,  not  to  the  cause  but  to>  the  subject  of  inflammation.  Many 
years  ago  Paget  examined  the  fluid  contained  in  blisters  which  had  been 
used  in  the  treatment  of  thirty  patients.  In  some  cases  it  formed  a  flrm, 
fibrinous  coagulum,  in  others  it  was  purulent.  The  former  condition  was 
observed  in  persons  who  were  in  sound  health,  the  latter  in  those  who  were 
suffering  from  phthisis  or  other  chronic  disease.  Patients  affected  with 
renal  dropsy  are  especially  liable  to  sloughing,  and  the  same  is  true  of 
diabetes. 

Children  are  certainly  as  a  rule  particularly  apt  to  suffer  from  suitpura- 
tion,  and  old  people  from  mortification. 

Events  of  inflammation. — If  the  injury  and  the  resulting  inflammation 
are  but  slight,  resolution  ends  the  process.  The  circulation  through  the 
vessels  of  the  affected  parts  gradually  resumes  its  natural  condition  :  leuco- 
cytes which  had  escaped  pass  off  through  the  lymphatics,  and  coagulated 
fibrin  undergoes  fatty  degeneration  and  absorption. 

If  pus  cells  have  accumulated  in  a  serous  cavity,  or  in  the  sac  of  an 
abscess,  they  die  there  and  break  into  granules.  The  fluid  is  then  ab- 
sorbed, while  the  solid  matter  remains  as  an  opaque  yellowish  mass.  This 
process  is  known  as  caseation.  Such  cheesy  residues  often  become  hard  by 
deposit  of  insoluble  earthy  salts. 

When  a  slough  becomes  detached,  or  when  an  abscess  discharges  its  pus, 
a  hollow  space  is  left,  which  is  filled  up  by  a  process  of  granulation.  Ziegier 
embedded  in  the  subcutaneous  tissues  of  dogs  a  series  of  minute  flat  cham- 
bers, each  consisting  of  a  pair  of  glass  plates,  with  a  capillary  space  between 
them,  cemented  together  at  the  corners,  but  open  at  the  sides.  These  he 
removed  after  an  interval,  and  found  not  only  that  leucocytes  had  pene- 
trated into  the  space  between  the  plates,  but  sometimes  that  tissue  elements 
and  even  blood-vessels  had  developed  there.  The  earliest  step  was  the 
formation  of  large  granular  cells  with  vesicular  nuclei.  They  are  generally 
round,  but  sometimes  oval  or  irregular  in  shape.  Their  size  is  variable, 
but  they  are  larger  than  the  epithelial  cells  of  the  tongue,  and  go  on  deve- 
loping until  they  become  giant  cells — irregular  masses  of  protoplasm,  each 
containing  a  large  number  of  nuclei. 

Pear-shaped  or  fusiform  giant-cells  give  off  bundles  of  delicate  fibrils, 
which  unite  and  form  connective  tissue.  New  blood-vessels  arise  as  buds 
and  loops  from  the  sides  of  already  existing  capillaries. 

The  connective  tissue  which  is  developed  out  of  inflammatory  exudation 
is  sometimes  of  an  enormous  thickness,  as  in  the  pleura,  and  verj^  slowly 
reaches  its  permanent  condition. 

Inflammatory  adhesions  and  cicatrices  have  a  strong  tendency  to  con- 
tract, sometimes  with  serious  consequences,  or  after  a  long  time  they  may 
soften  and  disappear.    Paget  cites  the  following  observation  of  Bichat's  :  A 
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man  had  made  from  twelve  to  fifteen  attempts  at  suicide,  at  different  times, 
by  stabbing  himself  in  the  abdomen.  In  the  situation  of  the  more  recent 
wounds  it  was  found  that  the  intestines  adhered  to  the  parietes  :  but  the 
adhesions  corresponding  with  the  older  ones  were  reduced  to  narrow  bands, 
or  had  even  become  divided  and  were  hanging  free.  In  cicatrices  also  a 
marked  "  loosening  "  may  at  length  take  place.  These  facts,  and  others, 
like  the  ultimate  subsidence  of  sclerodermia,  deserve  to  be  borne  in  mind 
in  reference  to  analogous  changes  in  internal  organs,  which  we  are  too  apt 
to  regard  as  hopelessly  permanent. 

Regeneration  of  epithelium  during  the  subsidence  of  inflammation  takes 
place  after  ulceration  of  the  skin  or  a  mucous  membrane.  That  the  cuticle 
which  ultimately  covers  a  granulating  wound  always  arises  in  contact  with 
pre-existing  epidermis  is  well  known  ;  Reverdin's  practice  of  skin-grafting  is 
an  illustration  of  it.  But  the  reconstruction  of  epithelium  does  not  extend 
to  the  formation  of  glandular  tissue. 

JEtiology  of  acute  inflammation. — That  many,  probably  most,  cases  are 
caused  by  a  direct  injury  or  irritant  is  a  matter  of  common  experience. 
The  reaction  to  a  wound,  or  to  chemical,  thermal,  or  electrical  injury  consti- 
tutes ■■  simple  "  or  traumatic  inflammation.  In  another  natural  a?tiological 
gi'oup  a  specific  microbe  produces  local  inflammation  as  part  of  a  general 
infective  process.  A  third  depends  upon  infection  by  pus-producing  micro- 
cocci ;  and  this  may  be  primary  or  superadded  to  a  previous  infection 
which  it  complicates.  To  the  first  group  belong  not  only  external  injuries, 
but  the  action  of  poisons  absorbed  from  the  alimentary  canal  or  otherwise. 
To  the  second  belong  the  inflammations  which  accompany  smallpox, 
enterica,  pneumonia,  phthisis.  To  the  third  belong  suppurative  inflamma- 
tions.* 

There  remain  examples  of  inflammation  which  cannot  be  assigned  to 
any  definite  injury  of  the  organ  or  tissue  affected,  and  in  which  the  presence 
of  specific  microbes  has  been  vainly  sought — pleurisy,  bronchitis,  and 
acute  inflammation  of  the  kidneys  or  spinal  cord.  They  are  attributed  in 
popular  belief  to  exposure  to  cold,  but  even  if  this  be  admitted  it  is  very 
difficult  to  explain  in  what  a  chill  "  consists,  and  how  it  produces  an 
internal  inflammation. 

Again,  the  inflammation  tending  to  rheumatism  and  to  gout  cannot 
be  classed  with  the  specific  infiammations  of  infective  disease,  and  may 
hereafter  be  found  to  have  a  very  different  origin. 

It  is  often  said  that  internal  inflammations  depend  on  a  predisposing 
as  well  as  an  exciting  cause  ;  that  a  chill  which  has  no  effect  on  a  person 
in  health  will  produce  pleurisy,  pneumonia,  diarrhoea,  ar  acute  Bright's 
disease  in  one  who  is  exhausted  by  want  of  sleep  or  by  want  of  food.  This 
is  probably  true,  but  does  not  help  in  explaining  the  way  in  which  the 
chill  acts.  It  is  more  to  the  purpose  to  notice  that  whether  predisposed  or 
no,  the  different  organs  react  with  very  different  readiness  to  an  external 
chill.  There  are  some  organs  which  appear  never  to  inflame  from  a  chill : 
the  brain  and  its  membranes,  the  bones,  the  peritoneum  and  pericardium, 
the  liver  (in  temperate  climates  at  least),  the  spleen,  pancreas,  adrenals, 
testes,  and  ovaries.  Of  the  mucous  membranes,  those  of  the  entire  respira- 
tory tract,  including  the  conjunctiva,  frontal  sinuses,  larynx,  and  bronchi, 

*  There  are  certain  cases,  such  as  suppurntion  from  the  irritation  of  abrus  bean  w  hich 
appear  to  show  that  suppuration  may  take  place  without  the  presence  of  micrococci. 
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are  most  prone  to  inflammation  "from  cold;"  next  the  fauces  and 
intestines  ;  rarely  the  bladder ;  while  the  mouth,  oesophagus,  and  stomach 
are  exempt. 

Uses  of  inflammation. — As  in  the  case  of  fever,  so  in  that  of  inflam- 
mation, we  may  inquire  whether  any  beneficial  eft'ect  can  be  attributed  to 
the  process.  While  repudiating  the  assumption  of  a  vis  medicatrix  natures, 
we  may  admit  that  the  phagocytes  have  a  beneficial  action  in  destroying 
mvading  bacteria,  that  serum  has  itself  a  destructive  influence  in  the  same 
direction,  and  that  oedema  and  suppuration  soften  the  parts  and  favour  the 
separation  of  dead  tissue. 

One  useful  effect  of  inflammation  is  in  causing  adhesions  of  serous 
membranes,  which  shut  off  the  foci  of  disease,  and  prevent  circumscribed 
empyema  or  peritonitis  from  becoming  general.  But  adhesions  are  also 
a  frequent  cause  of  fatal  strangulation. 

Chronic  inflammation. — This  term,  though  often  objected  to,  is 
inevitable ;  for  although  it  includes  some  processes  in  which  the  four 
cardinal  signs  and  the  fever  which  forms  the  fifth  sign  of  inflammation  are 
absent,  yet  we  are  led  insensibly  from  the  most  recent  and  typical  forms 
to  those  where  all  the  signs  fail  us.  Suppuration — plastic  and  catarrhal 
inflammation — subacute  and  chronic  inflammation  form  a  series  in  which 
it  is  impossible  to  draw  an  absolute  distinction  at  any  step.  The  one  event 
which  is  common  to  every  step  of  the  series  is  exudation  of  leucocytes  ;  the 
one  condition  which  precedes  this  process  is  irritation  ;  the  one  event  which 
follows  in  all  is  the  cicatricial  inflammatory  thickening. 

At  one  end  of  the  scale  we  have  suppuration  with  softening  of  the 
organ  ;  at  the  other,  formation  of  fibrous  (or,  as  it  is  often  called  by  a 
barbarous  synonym,  fibroid)  tissue  with  hardening  of  the  organ. 

Chronic  inflammations  are  the  result  of  slow,  lono'-continued  slight  irri- 
tation  ;  they  are  unaccompanied  by  fever  ;  the  leucocytes  are  few  and  the 
effused  lymph  scanty ;  hence  there  is  no  visible  pus  and  no  calcareous 
remains  ;the  natural  termination  is  the  formation  of  fibrous  scar-tissue,  with 
thickening  of  thin,  and  opacity  of  transparent  membranes,  contraction, 
induration,  and  adhesions  of  connective  tissue,  and  atrophy  of  solid  organs. 

In  most  cases  in  which  the  aetiology  is  ascertained,  chronic,  fibrous, 
interstitial,  atrophic  inflammation  is  due  to  chemical  poisons  rather  than  to 
mechanical  injury  or  microbial  invasion — to  plumbism,  alcohol,  or  syphilis. 

The  familiar  examples  are  chronic  inflammation  of  the  several  portions 
of  the  great  serous  sac  or  coelom,  of  the  pleura,  pericardium,  peritoneum, 
and  tunica  vaginalis  ;  chronic  interstitial  inflammation  of  the  liver  (cirrhosis 
of  Laennec),  of  the  kidneys  (contracting  atrophic  form  of  Bright's  disease), 
and  of  the  lung  (Corrigan's  pulmonary  cirrhosis) ;  and  sclerosis,  or  grey  in- 
duration of  the  brain  and  spinal  cord.  All  of  these  are  more  or  less  closely 
connected  with  subacute  forms  of  inflammation  of  the  same  organs,  and 
histologically  and  physiologically  agree  with  the  formation  of  a  cicatrix 
after  a  bum  or  a  wound,  with  the  false  membrane  which  suri'ounds  an 
abscess,  and  with  the  tough  membrane  lining  an  old  tuberculous  vomica. 

There  is  a  form  of  fibrous  thickening  which  accompanies  long-continued 
venous  congestion  with  local  "  asphyxia,"  or  lymphatic  obstruction,  and 
which  is  clearly  passive  and  not  inflammatory.  Examples  are  the  clubbed 
bulbous  fingers  of  heart  disease  and  empyema,  and  the  enormously  hyper- 
trophied  and  oedematous  scrotum  and  legs  of  elephantiasis. 
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Granuloma.— \Ne  have  seen  how  difficult  it  is  to^  draw  a  clear  line 
between  acute  and  chronic  inflammation  on  the  one  hand,  and  between 
chronic  inflammation  and  hypertrophy  or  fibroid  degeneration  on  the  other. 

There  is,  however,  another  form  of  chronic  inflammation,  which  ends  not 
in  fibrous  thickening  or  hypertrophy,  but  in  the  formation  of  a  new  growth 
of  cellular  tissue  which  resembles  the  granulations  of  an  ulcer.  This  process 
appears  to  be  intermediate  between  inflammation  and  the  production  of 
neoplasm  or  tumours,  and  the  diseases  which  come  under  this  head  were 
included  by  Virchow  in  his  great  work  on  morbid  growths.  Anatomically 
they  consist  of  young  spheroidal  cells  (leucocytes),  often  with  "  epithelioid  " 
or  "  giant  cells  "  among  them.  There  is  no  fibrous  tissue  and  a  rather 
scanty  vascular  supply. 

The  term  infective  granuloma,  which  is  now  commonly  applied  to  the 
pathological  group  in  question,  includes  Tubercle,  Lupus,  Syphilis,  Glanders, 
Leprosy,  and  the  rarer  forms  of  disease  known  as  Mycosis  fungoides  and 
Framboesia.  They  all  agree  in  their  histological  characters,  and  more  or 
less  in  their  clinical  course.  We  now  know,  moreover,  that  many  (and 
suspect  that  all)  owe  their  peculiarities  to  the  presence  of  microphytes  • 
which  act  as  permanent  irritants,  and  keep  up  a  "  specific  "  form  of  inflam- 
mation. This  interesting  pathological  group  has  therefore  relations  to 
acute  and  chronic  inflammation  in  one  aspect,  to  specific  fevers  in  another, 
and  to  tumours  and  neoplasms  in  a  third.  Its  several  members  will  be 
discussed  hereafter. 

Tuberculosis  and  syphilis  take  their  place  among  specific  febrile  dis- 
eases, inasmuch  as  apart  from  the  local  granuloma,  there  is  pyrexia 
from  infection  (or,  as  the  French  pathologists  call  it,  "  intoxication ")  of 
the  whole  body.  Glanders  combines  local  inflammation  of  a  granuloma 
type,  specific  infection,  generalisation,  and  fever,  and,  as  a  matter  of 
convenience,  will  be  described  under  the  general  head  of  specific  fevers 
along  with  others  of  animal  origin.  Lupus  and  leprosy  will  be  noticed 
amons:  affections  of  the  skin. 

Several  eminent  pathologists,  Thoma,  Ziegler,  Cornil  and  Ranvier, 
with  whom  Dr  Payne  has  given  his  voice  in  this  countiy,  not  only  give  up 
the  attempt  to  define  Inflammation  and  content  themselves  with  describing 
the  several  events  observed,  but  more  or  less  decidedly  give  up  the  term 
itself  as  obsolete  and  obstructive  rather  than  helpful.  No  doubt  many  of 
the  conceptions  associated  with  the  word  at  different  periods  must  be  given 
up,  but  regarded  as  reaction  of  a  living  organism  against  injury,  and 
defined  as  exudation  of  leucocytes.  Inflammation  may  still  have  a  place  in 
scientific  as  well  as  practical  medicine.  Doubtless  suppuration  is  very 
different  from  serous  effusion,  and  both  from  chronic  fibrous  induration. 
But  the  points  of  resemblance  are  perhaps  greater  than  those  of  difference, 
and  it  is  impossible  to  draw  a  satisfactory  limiting  line  between  them. 

This,  however,  may  be  freely  admitted  :  that  the  mere  diagnosis  of  in- 
flammation of  an  organ,  dermatitis,  peritonitis,  nephritis,  is  of  little 
scientific  or  practical  value.  We  must  ascertain  what  is  its  immediate 
cause,  infective,  pyogenic,  microbial,  tuberculous,  traumatic,  syphilitic, 
leprous  ;  and  until  we  have  done  so  must  regard  the  term  primarv  or  idio- 
pathic inflammation  as  of  only  negative  value. 
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Antiphon.  fragm. 

Pi/cemia — Varieties  of  blood-poisoning — Saprmnia — Sepiiccemia — Metastasis — 
Phlebitis  —  Embolism  —  In fection  —  Microphi/tes  —  Practical  application — 
Chemistrij  of  pyamia — Internal  ppmnia — Channels  of  infection — Local 
distribution  of  secondary  abscesses — Idiopathic  pycemia — Slighter  forms — 
Diagnosis  :  especially  from  enteric  fever  and  tuberculosis — Prognosis. 

It  is  remarkable  that  little  attention  was  formerly  paid  to  the 
malignant  process  which  often  rendered  slight  wounds  and  injuries  mortal, 
and  which  up  to  the  present  day  was  the  great  danger  to  be  feared  after 
the  most  skilful  surgical  operations.  The  very  names  of  "  blood-poisoning," 
■  septicaemia,"  and  "  pycemia  "  are  recent ;  while  Tetanus,  a  far  less  common 
sequel  of  woimds  and  injuries,  was  familiar  from  ancient  times. 

Probably  one  reason  for  this  was  that  the  immediate  effect  of  wounds 
in  producing  what  was  called  "  iiTitative  fever "  Avas  confounded  with  the 
later  appearance  of  pyaemia,  and  that  this  was  not  distinguished  from  the 
still  later  "  hectic "  (i.  e.  continued)  fever  which  accompanied  prolonged 
suppuration.  Another  reason  may  have  been  that  in  the  hotter  climates 
with  which  the  physicians  of  ancient  Greece  were  familiar  (and  those  of 
Italy  in  the  sixteenth  and  seventeenth  centuries)  cases  of  tetanus  are  more 
common  than  in  the  north  of  Europe.  Lastly,  whatever  other  miseries 
followed  an  ancient  or  mediaeval  battle,  the  wounded  were  at  least  free  from 
the  dangers  which  made  the  crowded  wards  of  a  city  hospital,  until  recent 
times,  a  hotbed  of  pyaemia. 

Pyaemia  (wound  fever,  surgical  infection)  is  happily  of  much  diminished 
practical  interest  to  the  modern  surgeon  ;  but  its  pathological  interest  is  as 
wreat  as  ever,  and  it  enters  so  far  into  certain  forms  of  internal  disease  that 
a  treatise  on  the  principles  of  medicine  would  be  incomplete  without  some 
notice  of  this  general  morbid  process.  Its  place  is  naturally  after  inflam- 
mation and  infection,  and  before  specific  contagious  diseases. 

As  we  shall  presently  see,  the  disease  known  as  pyaemia  is  a  complex 
condition,  consisting  of — (1)  a  mechanical  process,  plugging  of  an  artery 

*  Si/noni/}ns.  — Infection  purulente — Resorption  pnruleiite — Pyohemie — Fievre  tranma- 
tique  on  purulente — Diathese  purulente — Infection  putride — Intoxiciition  chirurgicale 
(Maii5onneuve,  1867) — Tabes  purnlenta  (Armstrong,  1732)  — Suppurative  fever  (Urnid- 
wood,  '  Astlev  Cooper  Essny,'  1868)— Pyaemia  (1844,  Marcuse,  '  De  pysemia  quaedam,' 
Konigsberg,  and  Rak,  '  Pyaemia,'  Prag)  quoted  in  U.S.A.  Army  Library  Catalogue— Putride 
intoxication  (Bergman,  1868) — Septicaemia  (Urfey,  '  De  septicajmia,'  Bonn,  1864). 
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by  a  clot  of  blood,  or  sometimes  by  a  mass  of  microphytes ;  (2)  a  biological 
process,  the  entrance  of  a  parasitic  microbe,  which  multiplies  in  the  lymph, 
blood,  and  tissues,  as  described  in  the  chapter  on  Infection ;  (3)  a  chemical 
process,  the  poisoning  of  the  lymph  and  blood  by  the  chemical  products 
secreted  by  these  microbes.  It  is  convenient,  while  keeping  the  term 
pyaemia  as  a  convenient  or  at  least  an  indispensable  term  for  the  whole 
process,  to  distinguish  its  several  parts,  as  (1)  Embolism — a  hydraulic 
process,  (2)  Septicaemia — an  infective  process,  and  (3)  Sapraemia — a  toxic 
process. 

Saprcemia. — This  condition  by  itself  is  seen  in  cases  where  a  dose  of  a 
chemical  poison,  produced  by  decomposition  of  animal  tissues,  either  within 
or  without  the  patient  {acnrgog,  putridus),  finds  an  entrance  through  the 
skin  or  mucous  membrane  into  a  lymph-space  or  vein. 

A  single  dose  is  rarely  dangerous  to  life  ;  for  the  products  of  putrefac- 
tion, whether  ptomaines  or  albumoses  (cf.  supra,  p.  22),  are  seldom  received 
in  lethal  quantity.  They  become  at  once  diluted  by  the  lymph  and 
blood,  and  if  not  reinforced  by  fresh  additions,  the  danger,  if  present,  is 
soon  over.  We  may  compare  such  an  event  to  the  injection  of  the  poison 
of  a  mosquito,  a  bee,  an  adder,  or  a  cobra,  and  the  effects  vary  no  less 
in  degree  ;  or  we  may  compare  it  to  the  admission  of  a  large  single  dose 
of  alcohol,  of  hydrocyanic  acid,  of  belladonna,  or  of  arsenic.  In  all  these 
cases,  if  the  immediate  effects  of  the  poison  are  withstood,  it  is  gradually 
eliminated  from  the  organism,  and  no  permanent  harm  ensues. 

But  it  is  very  different  when  a  source  of  "  intoxication  "  is  constantly 
present  and  efficient.  A  decomposing  fragment  of  placenta  in  the  uterus, 
a  clot  breaking  down  in  a  vein,  a  cavity  containing  foul  pus  or  putrid 
blood  or  sloughing  tissues,  is  a  source  of  constantly  renewed  supplies  of 
poison.  We  may  then  compare  the  condition  of  sapraemia  to  that  of 
chronic  alcoholism,  to  chronic  plumbism,  or  poisoning  with  arsenic,  and  the 
gravity  of  the  case  is  no  less  increased. 

Nevertheless,  just  as  the  physician  who  can  trace  the  symptoms  of  a 
patient  to  drink  or  to  lead  poisoning  is  able  to  cure  the  disease  by  cutting 
off  the  cause,  so  the  obstetric  physician  can  clear  out  and  irrigate  the  con- 
tents of  the  uterus,  and  the  surgeon  can  open  up  and  drain  the  "  pockets  " 
and  sinuses  which  supplied  the  poison  to  the  blood. 

The  symptoms  of  sapraemia  are  pyrexia,  muscular  weakness,  anorexia, 
diarrhoea  and  sweating,  with  sometimes  sore  throat,  and  haemorrhage  from 
the  skin  and  mucous  membranes.  If  the  poison  starts  from  the  skin,  the 
lymphatics  become  red  and  tender,  and  the  lymph-glands  into  which  they 
pour  the  lymph  are  swollen  and  painful.  If  death  ensues,  no  points  of  sup- 
puration are  found ;  but  the  spleen  is  swollen  and  soft,  the  blood-vessels 
are  stained  with  haemoglobin,  and  petechiae  or  larger  ecchymoses  stud  the 
serous  membranes  or  the  muscles.  The  tissues,  like  the  blood,  undergo 
rapid  decomposition,  and  rigor  mortis  is  early,  brief,  and  imperfect. 

Septicemia. — This  term  has  been  used  in  various  senses.  It  is  applied 
to  a  specific  disease  in  mice  marked  by  the  presence  of  cocci,  often  arranged 
in  fours.  It  has  been  used  as  synonymous  with  sapraemia,  or  with  the 
distinction  that  the  former  denotes  blood-poisoning  from  an  external  source 
the  latter  the  same  toxaemia  from  a  source  within  the  body.  But  it  is 
now  most  often  restricted  to  any  general  condition  of  toxaemia  in  which  the 
poisons  are  secreted  by  parasitic  living  organisms  within  the  body.  From 
the  practical  point  of  view  the  great  distinction  is  that  the  supply  of  virus 
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is  not  limited,  but  may  be  indefinitely  continued  ;  moreover,  pure  septi- 
caemia does  not  produce  embolism. 

The  symptoms  are  not  always  more  severe  than  those  of  saprsemia, 
but  the  disease  is  far  more  dangerous,  since  the  source  of  the  mischief  is 
not  removable,  but  consists  in  countless  microbes  scattered  throughout  the 
blood  and  tissues.  In  addition  to  the  fever  and  haemorrhage  there  is  often 
albuminuria,  rigors  are  more  constant,  and  abscesses  may  occur.  The 
number  of  organisms  found  in  the  blood  and  tissues  of  a  patient  sufiering 
from  septicaemia  are  few,  much  fewer  than  in  the  lower  animals,  and  their 
character  various — bacilli,  staphylo-  and  strepto-cocci.  Occasionally  they 
appear  to  clump  together  and  form  an  obstruction  in  a  capillary  or  minute 
artery,  but  there  are  no  fibrinous  emboli. 

The  diagnosis  from  sapraemia,  from  pyaemia,  and  from  specific  diseases, 
like  haemon-hagic  variola,  typhus,  and  diphtheria,  is  often  difficult  or 
impossible  during  life,  and  not  always  easy  even  after  anatomical  investi- 
gation, and  cultivation  of  the  blood. 

The  prognosis  is  almost  hopeless  in  severe  cases  ;  in  many,  however, 
the  infection  is  stopped  by  the  lymphatic  glands,  and  the  patient  escapes,, 
as  with  an  abscess  in  the  axilla  after  a  dissection  wound. 

PycEinia. — The  discrimination  of  septicaemia  and  sapraemia  as  just  de- 
fined from  a  third  still  more  complicated,  and  at  one  period  more  fatal  form 
of  blood-poisoning,  has  been  the  result  of  long  and  instructive  investigation.. 

When  an  unhealthy-looking  wound  was  accompanied  by  fever,  with 
wasting,  sweats,  and  more  or  less  jaundiced  tint  of  skin,  the  earlier  patho- 
logists supposed  that  an  "  ill  habit  of  body  "  prevented  the  wound  from 
healing  ;  and  when  abscesses  were  discovered  after  death  in  the  lungs, 
liver,  and  other  organs  (a  fact  known  to  Ambrose  Pare  in  the  sixteenth 
century},  they  were  ascribed  to  metastasis,  or  transference  of  "  disease  "  or 
"  inflammation  "  from  the  wound  to  the  internal  organs.  Even  the  strongest 
humoralists  seem  not  to  have  supposed  that  the  ill  habit  of  body  was  due  to 
poisonous  humours  absorbed  from  the  wound. 

The  opinion  of  Boerhaave  in  the  eighteenth  century  was  that  pus 
entered  the  veins  from  a  suppurating  wound,  and  produced  the  metastatic 
abscesses  of  the  viscera.  This  theory  of  pyo-haemia  or  pyaemia  was,  however,, 
not  the  only  one  current  when  pathology  revived  after  the  Napoleonic  wars  ; 
for  Hunter  had  (in  1784)  distinguished  suppurative  from  adhesive  phlebitis, 
and  attributed  the  effects  of  wound  fever  to  the  former  process  of  local 
inflammation.  Hence  for  many  years  surgeons  dreaded  injury  or  even 
ligature  of  veins.*  Hunter's  opinion  was  adopted  by  Cruveilhier  (1826), 
who  taught  that  the  "  pus  in  the  blood  "  was  not  derived  from  the  wound, 
but  from  the  inflamed  vein.  He  ascertained  that  globules  of  mercury  when 
injected  acted  as  irritants,  and  produced  inflammation  and  abscess  around 
the  point  where  they  stuck  in  the  capillaries. 

One  of  the  achievements  of  Virchow  was  to  discover  the  true  meaning 
of  this  phlegmonous,  suppurative,  or  infective  phlebitis.  He  showed  that 
what  was  supposed  to  be  a  mass  of  pus-corpuscles,  the  product  of  inflam- 
mation in  the  lining  tunic  of  a  vein,  is  really  a  discoloured  clot  composed 
of  leucocytes  and  fibrin.  He  showed  that  fragments  of  this  clot  may  be 
detached  and  carried  by  the  still  open  veins  to  the  right  side  of  the  heart, 

*  The  refutation  of  tlic  hypothesis  that  suppurative  plilebitis  spread  by  continuity 
from  the  wound  to  the  heart  was  due  to  Arnott  and  Dance,  who  wrote  before  1830  (see 
Virchow's  '  Gesammelte  Abhandlungen,'  S.  637). 
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and  thence  to  the  lungs ;  and  that  in  like  manner  thrombi  [coagula,  clots) 
may  be  carried  from  the  left  side  of  the  heart  to  the  systemic  capillaries. 
This  remarkable  process  of  embolism,  by  which  detached  particles  of  clot 
are  carried  from  its  original  seat  by  the  blood-stream,  had  been  inde- 
pendently discovered  by  Ur  Kirkes,  of  St.  Bartholomew's  Hospital. 
It  was  extended  by  the  gi-eat  pathologist  of  Berlin  not  only  to 
explain  the  mechanical  effects  of  a  plug  of  fibrin,  but  also  the  more 
dangerous  results  when  the  emboli  are  derived  from  a  septic  or  putrid 
thrombus,  and  act  not  only  as  mechanical  obstructions  to  the  blood- 
vessel in  which  they  lodged,  but  also  as  centres  of  infection  to  the  surround- 
ing tissues.  The  mechanical  effect  of  emboli  upon  the  hydraulics  of  the 
circulation  will  come  under  consideration  when  embolism  of  the  cerebral 
arteries  is  discussed.  It  is  of  practical  importance  in  this  case,  and  also 
when  it  occurs  in  the  retina,  in  the  kidney,  or  in  the  spleen  ;  and  it  is 
most  important  of  all  when  it  affects  the  lesser  circulation  and  obstructs 
a  main  branch  of  the  pulmonary  artery.  When  the  clot  is  septic,  two 
pathological  processes  are  confined,  the  mechanical  effects  of  the  embolism 
and  the  infective  power  of  the  poisonous  embolus.  This  latter  condition 
was  distinguished  by  Virchow  as  septicsemia,"  not  exactly  with  the  same 
meaning  as  that  above  defined. 

The  effects  of  pyaemia  could  no  longer  be  ascribed  to  actual  contamina- 
tion of  the  blood  by  pus.  When  pus^cells  were  ascertained  to  be  only, 
as  Virchow  believed,  young  cells,  like  white  blood-corpuscles,  or,  as  we 
have  seen  in  the  last  chapter  the}^  are  now  proved  to  be,  true  blood-cor- 
puscles out  of  place,  it  was  clear  that  the  mere  presence  of  these  elements 
in  the  blood  could  no  longer  explain  the  process  of  pysemia.  Moreover  the 
white  cells  found  in  the  thrombus  are  not  pus  (for  they  have  never  left 
their  habitation),  but  leucocytes  aggregated  by  coagulation  and  not  by  in- 
flammation. Accordingly,  various  terms,  such  as  septicaemia,  ichoi-aemia 
and  saprsemia  (since  apjDlied  in  special  senses)  were  invented  or  adopted 
from  earlier  pathology  to  express  the  element  of  blood-poisoning  "  which 
complicated  that  of  embolism. 

In  this  as  in  other  departments  of  pathology,  direct  experiment  upon 
the  lower  animals  was  at  once  the  herald  and  the  guide  of  speculation, — 
speculation  based  on  the  exact  facts  of  minute  anatomy,  and  controlled  by 
clinical  experience.  It  was  found,  first,  that  minute  fragments  of  healthy 
blood-clot,  introduced  into  the  circulation,  acted  like  seeds  or  any  other  non- 
irritant  foreign  bodies,  as  mechanical  obstructions  leading  to  anaemia,  to 
haemorrhage,  and  other  local  results,  but  not  to  suppuration  or  to  fever. 
Secondly,  it  was  found  that  pure  pus  laudabile  when  injected  into  a  vein 
either  mingled  with  the  blood,  the  corpuscles  gradually  breaking  up  and 
no  effect  following,  or  if  in  large  qmxntity  formed  an  ordinary  non-infective 
thrombus.  Thus  "  pyaemia  "  was  proved  not  to  be  what  the  name  signified, 
pus  in  the  blood.  Thirdly,  it  was  found  that  when  ichorous,  putrid, 
unhealthy  pus,  carefully  filtered  so  as  to  get  rid  of  all  fragments  of  solid 
matter,  or  even  dialysed  so  as  to  leave  corpuscles  and  most  of  the  albumen 
and  globulin  behind,  was  injected  into  a  vein,  the  result  was  pyrexia  dis- 
turbance of  the  nervous  system,  diarrhoea,  and  congestion  of  the  luno-s  ;  but 
neither  during  life  nor  on  dissection  after  death  were  "  metastatic''  abscesses 
discovered,  nor  lobular  pneumonia,  nor  embolic  "  wedges." 

Thus  the  result  of  observation  and  experiment  up  to  1867  Avas 
that  pyaemia  or  wound  fever  was  not  due  to  "  metastasis  "  of  suppuration 
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from  the  seat  of  injury  to  internal  organs  ;  that  it  was  not  due  to  suppura- 
tive, still  less  to  ordinary  adhesive,  phlebitis ;  that  it  was  not  due  to  the 
entrance  of  pus  into  the  blood,  nor  to  mere  embolism,  nor  to  poisoning-  of 
the  blood  with  chemical  compounds  in  solution — such  alkaline  products  as 
have  lately  been  recognised  as  ptomaines  ;  but  that  it  was  made  up  of  two 
pathological  processes,  embolism  and  septicaemia.  An  infective  or  septic 
thrombus  gives  rise  to  infective  emboli,  and  these  reproduce  the  parent  sup- 
puration, not  by  a  mere  deposit  of  pus,  but  by  acting  as  an  irritant,  and 
exciting  around  them  as  foci  true  inflammation  which  ends  in  the  formation 
of  pus.  Every  "  pysemic  "  abscess  of  the  lungs  is  preceded  by  lobular  pneu- 
monia, every  such  abscess  of  the  liver  or  kidneys  by  corresponding  inflam- 
mation. The  "  secondary  "  abscesses  resemble  the  primary  suppuration  as 
the  secondary  "  deposits  "  of  cancer  resemble  the  primary  tumour. 

But  all  these  observations  and  experiments  were,  in  the  words  of  Bacon, 
"  light-bearing "  rather  than  "  fruit-bearing."  Knowledge  of  the  process 
of  pyaemia  had  come,  but  power  to  prevent  it  lingered.  The  mortality 
from  pyaemia  after  operations  in  well-ventilated,  cleanly  hospitals  Avas 
grievous,  but  in  hospitals  like  the  old  Hotel  Dieu,  of  Paris,  or  the  old 
hospital  at  Halle,  it  was  terrific.  In  order  to  avoid  this  dreadful  scourge 
the  most  elaborate  dressings  were  devised,  as  complicated,  as  cumbersome, 
and  as  useless  as  the  armour  of  the  fifteenth  century ;  breasts  were  re- 
moved by  cauterisation  a  fiecJies,  wedges  of  chloride  of  zinc  were  thrust  into 
the  tissues  and  allowed  to  eat  away  the  organ,  tumours  were  grubbed  out 
with  the  fingers,  and  even  limbs  were  amputated  by  an  ecraseur.  Mean- 
time thoughtful  surgeons  noted  that  pyaemia,  so  fearful  under  all  the 
appliances  of  great  cities  and  the  dexterity  of  the  most  skilful  operators, 
was  far  less  frequent  in  country  places,  in  open  tents  and  in  cottage 
hospitals. 

At  length  the  explanation  came.  It  was  not  phlebitis,  nor  access  of  air, 
or  oxygen,  or  pus  itself,  but  the  invasion  of  certain  lowly  organised  plants 
which  made  the  utmost  skill  and  the  most  elaborate  precautions  unavailing, 
and  which  had  almost  led  some  distinguished  surgeons  to  abjure  operations 
altogether.  A  brief  account  of  these  microphytes  was  given  in  the  chapter 
on  Contagion.  They  have  been  divided  by  their  physiological  effects, 
rather  for  convenience  than  as  a  scientific  distinction,  into  those  which  are 
fermentative  (secreting  enzymes),  those  which  form  pigment  (chromato- 
genic),  those  which  give  rise  to  specific  diseases  (pathogenic),  those  which 
produce  putrefaction  (saprogenic),  and  those  which  cause  suppuration 
(pyogenic).  The  members  of  the  last  group,  the  septic  bacteria  and  micro- 
cocci, are  those  which  cause  pyaemia.  When  they  are  precluded  from  gain- 
ing access  to  a  wound,  no  infective  thrombi  are  formed,  no  septicaemia 
occurs,  no  fever  results,  and  no  secondary  abscesses  are  produced. 

The    recognition    and    classification    of    these    perilous  microscopic 

organisms  was  the  work   of  ma,ny  observers — chemists  and  botanists, 

physiologists  and  pathologists^ — among  whom  Pasteur  is  entitled  to  the 

foremost  place.    The  application  of  this  knowledge  to  the  practical  end  of 

preventing  the  mischief  they  do  was  due  to  the  scientific  training  and  the 

philosophical  insight,  the  skilful  ingenuity  and  the  untiring  efforts  towards 

perfection  of  methods  Avhich  enabled  our  illustrious  surgeon,  Lister,  to  effect 

a  revolution  in  practice.* 

*  "  Putrefaction  in  wounds  may  be  avoided  without  excluding  the  air,  bj'  dressing  tliem 
with  some  agent  capable  of  destroying  the  vitality  of  the  atmospheric  organisms,  provided 
that  it  does  not  act  with  too  great  violence  upon  the  human  tissues." — Lister. 
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Pyaemia,  then,  though  like  other  terms  it  may  be  retained  Avhen  its 
original  significance  has  been  disproved,  is  a  somewhat  complex  condition. 
It  combines  (1)  sapraemia  or  absorption  of  soluble  chemical  products  ;  (2) 
thrombosis  and  embolism  or  transference  of  minute  clots  from  the  veins 
to  the  lungs  and  thence  to  the  systemic  capillaries  ;  (3)  the  presence  of 
infective  microbes,  surviving  their  transference  in  the  blood-stream,  and 
propagating  in  the  spot  to  which  they  are  conveyed  ;  (4)  local  inflamma- 
tion of  an  infective  and  virulent  character,  which  leads  to  (5)  necrosis  and 
abscess. 

Probably  the  locality  of  a  pyaemic  focus  is  often  determined  by  the  size 
of  the  capillaries  of  the  part ;  those  of  the  lung  are  comparatively  large, 
and  transmit  objects  which  will  block  the  more  minute  vessels  of  the 
joints.  But  beside  this,  Wilks  and  Moxon  ('  Path.  Anat.,'  p.  626)  argue 
with  much  force  that  local  stagnation  (as  in  the  back  of  the  lung  when  a 
patient  is  in  bed,  in  the  cerebral  sinuses,  in  the  large  veins  of  the  prostate, 
and  in  the  recesses  of  the  valves  of  veins)  will  cause  an  accumulation  of 
infective  jDarticles,  and  thus  determine  the  local  foci  of  their  earliest  and 
greatest  activity. 

Chemistry  of  pycRmia. — The  first  scientific  attempt  to  determine  the 
chemical  aspect  of  pyaemia  or  blood-poisoning  was  made  by  Panum,  the 
physiologist,  at  Copenhagen  in  1856.  He  not  only  injected  foul  secretions 
from  wounds  into  the  veins  of  animals  and  obtained  symptoms  of 
sapraemia,  as  had  been  done  before  him,  but  he  ascertained  that  the  virus 
was  not  destroyed  by  heat,  and  so  was  not  a  living  organism  ;  that  it  was 
not  left  upon  a  filter,  and  so  was  not  participate ;  and  that  it  was  active 
after  being  precipitated  by  alcohol  and  redissolved  in  water.  Selmi  in 
Italy,  and  Brieger  in  Germany,  ascertained  further  that  the  virus  was  a 
soluble  alkaline  compound  belonging  to  the  groups  of  amides,  and  identical 
with  ammoniacal  products  of  putrefaction  of  albumen,  which  had  been 
isolated  by  Armand  Gautier  in  1872.  On  these  the  general  term  ptomaine* 
was  imposed,  while  separate  kinds  were  distinguished  as  cadaverine,  sep- 
sine,  &c. 

These  toxic  products  of  the  animal  body  are  closely  allied  to  the 
vegetable  poisonous  alkaloids,  such  as  atropine,  digitaline,  nicotine,  and 
muscarine.  Indeed,  the  last-named  physiological  product  of  the  fly-fungus 
has  been  obtained  by  Brieger  from  the  decomposition  of  fish. 

Beside  these  alkaline  toxines  it  is  now  discovered  that  there  are  albu- 
minous poisons  which  are  also  the  products  of  fermentation  and  secretion. 
Such  are  the  albumoses  which  are  present  in  snake  venom,  and  the  proteid 
discovered  by  the  late  Dr  Wooldridge  in  the  thymus  and  testis,  which 
produces  coagulation  when  injected  into  a  vein. 

Internal  pycemia. — In  the  great  majority  of  cases  pyaemia  results  from 
an  external  wound,  accidental  or  operative,  and  so  far  it  belongs  to  what 
is  called  surgical  pathology  rather  than  to  internal  medicine.  But  not 
unfrequently  we  meet  with  cases  where  the  origin  of  the  pyaemic  process 
is  internal  and  not  traumatic.  There  is  probably  always  a  breach  of  sur- 
face ;  but  it  is  not  always  a  mechanical  breach  in  the  skin  or  accessible 
mucous  membranes. 

*  This  barbarous  word  is  derived  from  Trrw/xn,  cadaver.  A  still  more  grotesque  term 
was  invented  to  indicate  toxines  secreted  from  proteids  in  the  living  body— leucomaine 
from  XevKwfta,  albumen.  ' 
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One  variety  of  internal  septicaemia,  and  the  most  important  by  its  fre- 
quency, is  when  infection  takes  place  from  the  uterus  after  delivery.  The 
peritonitis,  and  other  symptoms  which  follow  the  formation  of  septic 
thrombi  in  the  great  uterine  sinuses,  constitute  one  form  of  the  dreaded 
puerperal  fever.  Here  also — as  in  the  treatment  of  an  amputation-stump, 
to  which  Simpson  compared  the  uterus  after  parturition — antiseptic  pre- 
cautions have  been  successfully  introduced. 

Another  form  of  internal  pyaemia  is  when  the  origin  of  the  process  is 
in  bones,  most  often  in  the  petrosal  bone  of  the  skull :  such  cases  will  be 
described  under  diseases  of  the  brain.  A  third  depends  on  suppuration  of 
the  urinary  tract,  but  this  is  most  frequently  the  result  of  stone  in  the 
bladder  or  of  stricture,  diseases  which  admit  of  mechanical  treatment ;  so 
that  urinary  pyaemia,  or,  as  it  has  been  called,  "  erysipelatous,"  "  diph- 
theritic," or  "  infective  "  inflammation  of  the  urethra,  bladder,  and  kidney, 
falls  for  the  most  part  within  the  arbitrary  limits  of  surgical  pathology. 

Again,  when  there  is  suppuration  in  the  alimentary  canal  (as  in  dysen- 
tery), a  local  or  a  general  infection  of  the  blood  may  result.  If  local  it  is 
confined  to  the  portal  system,  and  thus  Pylephlebitis  is  recognised  as  a 
portal  pyaemia  starting  in  the  intestine,  the  gall-passages,  the  stomach,  or 
(very  rarely)  in  the  spleen.  In  another  local  form  of  acute  pyaemia  the 
origin  of  the  infection  is  in  the  bones — malignant  osteomyelitis. 

In  most  of  these  cases  the  primary  seat  of  inflammation  is  more  or  less 
directly  in  comunication  with  the  exterior  of  the  body,  and  therefore  liable 
to  contamination  from  bacteria  on  the  surface.  But  in  another  remarkable 
group  of  cases  the  original  focus  of  infection  is  in  the  interior  of  the  vas- 
cular system.  These  cases  of  ulcerative,  infective,  or  malignant  endocar- 
ditis are  in  the  fullest  sense  internal  pyaemia,  and  here,  as  was  first  shown 
by  Professor  Heiberg  ('  Virchow's  Archiv,'  Bd.  Ivi),  the  primary  ulcer  is 
characterised  by  the  presence  of  septic  micrococci.  The  microbe  is  not 
always  the  same ;  it  may  be  a  strepto-  or  staphylo-coccus,  or  the  diplococcus 
of  pneumonia,  or  the  rod-shaped  organisms  of  enteric  fever  or  tubercle. 
This  remarkable  variety  of  disease  will  be  described  under  Diseases  of  the 
Heart  in  the  second  volume  of  this  work.  How  microphytes  gain  entrance 
to  the  interior  of  the  cardiac  chambers  is  most  difficult  to  understand,  but 
not  more  so  than  their  access  to  the  bones  in  cases  of  acute  osteomyelitis. 
Infective  endocarditis  is  the  only— or  almost  the  only — instance  in  which 
the  infective  thrombus  starts,  not  from  the  veins  or  sinuses,  but  from  the 
left  side  of  the  heart.  It  was,  therefore,  aptly  named  ai'terial  pyaemia  " 
by  Sir  Samuel  Wilks. 

Mode  of  infection. — The  virulent,  infective  or  septic,  bacterial  inflam- 
mations which  accompany  pyaemia  appear  to  spread  in  three  ways  : 

(1)  By  continuity  :  chiefly  seen  in  the  case  of  mucous  surfaces,  as  when 
a  gonoiThoeal  urethritis  extends  to  the  bladder  and  then  along  the  ureter 
to  the  pelvis  of  the  kidney ;  or  when  scarlatinal  angina  passes  along  the 
Eustachian  tube  and  infects  the  middle  ear ;  or  when  septic  metritis 
travels  up  the  Fallopian  tube  to  the  peritoneum. 

(2)  By  lymphatic  channels  :  as  when  an  unhealthy  sore  on  the  finger 
sets  up  inflammation  of  the  lymphatics  of  the  arm  and  causes  a  glandular 
abscess  in  the  axilla.  By  a  somewhat  different  route,  but  probably  still 
by  means  of  the  large  lymphatic  channels  which  unite  the  areolae  of  con- 
nective tissue  with  each  other  and  with  the  great  serous  lymph-sacs  of  the 
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body,  an  acute  suppurative  pleurisy  spreads  to  the  pericardium,  or  infective 
parametritis  to  the  peritoneum,  or  bacterial  peritonitis  to  the  pleura. 

(3)  By  blood-vessels  :  in  this  process  alone  of  the  three,  septicaemia  and 
conveyance  of  septic  organisms  is  combined  with  thrombosis  and  embolism. 
It  is  the  commonest  and  most  fatal  of  all  forms  of  pyaemia.  It  may  infect 
the  veins  of  the  extremities  after  amputation,  the  sinuses  of  the  dura  mater 
from  caries  of  the  bones  of  the  skull,  the  portal  system  of  veins  from  dysen- 
tery, or  the  systemic  capillaries  from  ulcerative  endocarditis.  The  last 
is  the  most  important  case  of  arterial  pyaemia,  and  causes  suppuratii^g 
thrombi  and  bacterial  abscesses  in  the  brain,  spleen,  or  kidneys,  exactly  as 
venous  pyaemia  causes  bacterial  abscesses  in  the  lungs  and  portal  pyaemia  in 
the  liver. 

Apart  from  these  forms  of  local  pyaemia,  which  can  be  explained  by  the 
anatomical  relations  of  the  parts  involved,  certain  remarkable  facts  have 
been  observed  which  appear  to  point  to  the  great  principle  that,  when 
morbid  influences  affect  the  whole  body  in  common,  each  tissue  and  each 
organ  has  its  own  greater  or  less  proclivity  to  suffer,  and  each  has,  to  some 
extent,  an  individual  power  of  modifying  the  general  process  in  its  own 
case.  We  see  this  law  in  operation  when  the  organs  and  tissues  are 
affected  by  starvation,  by  overfeeding,  by  lead  poisoning,  by  alcohol,  by 
the  diseases  which,  like  poisons,  affect  not  the  blood  only,  but  blood  and 
bone  and  flesh — tubercle,  syphilis  and  cancer,  lardaceous  and  fatty  de- 
generation, scarlatina,  and  malaria.  Every  organ  and  tissue  must  be  acted 
on  by  the  same  exciting  agent  in  each  of  these  diseases,  but  all  react 
differently.  Some  are  suitable  harbours  for  infection,  others  are  refractory 
and  resist  the  invasion. 

So  with  pyaemia.  Percival  Pott  in  the  last  century  noticed  that 
abscesses  in  the  liver  were  particularly  apt  to  follow  injuries  to  the  skull. 
The  serous  membranes  suffer  most  in  puerperal  septicaemia.  The  lungs 
and  liver  are  more  prone  to  pyaemic  suppuration  than  the  brain.  The 
pancreas  and  mamma  and  testis  almost  always  escape.  Arterial  pyaemia 
affects  the  spleen,  the  kidneys,  and  the  brain  more  often  than  other  organs. 
Infection  starting  from  a  bone  is  most  apt  to  produce  secondary  abscesses 
in  the  heart  and  in  the  kidneys,  as  Wilks  and  Moxon  discovered.  Mr 
Watson  Cheyne  believes  that  in  the  case  of  the  kidney,  infective  microbes 
may  pass  from  the  blood  into  the  tubules  with  the  urine,  and  there  develop 
freely  and  form  abscesses.  He  would  apply  the  same  hypothesis  to  the 
curious  cases  of  suppurative  parotitis  after  operations  on  the  peritoneum  to 
which  Mr  Stephen  Paget  has  drawn  attention. 

Idiopathic  pyctmia. — Ulcerative  endocarditis,  portal  pyaemia,  urinary 
pyaemia,  and  cerebral  pyaemia,  with  the  results  of  infective  caries  of  the 
vertebrae  and  pelvis,  are  the  most  frequent  kinds  of  internal  or,  as  it  may 
be  styled,  "  medical  "  pyaemia.  Occasionally  it  results  from  an  empyema  or 
from  some  internal  abscess,  from  typhlitis,  or  from  sloughing  ulceration  of 
the  fauces,  the  rectum,  or  the  skin. 

The  most  puzzling  oases  to  account  for  are  those  which  we  are  forced 
to  call  Idiopathic  Pyaemia  (see  case  below,  p.  72).  It  occasionally  happens 
that  on  a  post-mnrtejn  examination  unmistakable  signs  of  general  infective 
embolism  are  found,  lobular  pneumonia  with  pulmonary  abscesses,  ecchy- 
moses  of  the  pleura  and  pericardium,  staining  of  the  inner  surface  of  the 
aorta  and  multiple  abscesses  in  the  liver  or  kidneys  or  spleen,  or  suppura- 
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tion  in  the  joints  ;  and  yet  it  is  impossible  to  discover  the  source  of  the  in- 
fection. There  is  no  external  injury  or  wound,  the  urethra  is  found  healthy, 
there  are  no  anal  fissures  or  inflamed  piles,  no  chronic  ulcer  of  the  fauces  or 
pharynx  or  nasal  fossae,  no  necrosis  of  the  long  bones,  or  caries  of  the  ver- 
tebra or  ilium  or  internal  ear.  In  one  case,  the  late  Dr  Moxon,  after 
laboriously  searching  these  and  other  parts,  extracted  every  tooth  from  its 
socket  to  make  sure  that  there  was  no  alveolar  abscess  or  caries;  yet  all  was 
in  vain.  Sometimes  we  are  rewarded  by  discovering  the  source  of  the  mis- 
chief in  unexpected  situations, — a  pin  or  other  foreign  body  in  the  appendix 
cseci,  caries  of  the  ethmoid  bone  or  of  the  sacro-iliac  joint,  pyosalpinx  as 
the  result  of  gonorrhoeal  inflammation  of  the  vagina.  But  in  a  few  cases 
we  are  compelled  at  the  end  of  the  search  to  confess  our  failure,  and  to 
call  the  case  one  of  idiopathic  or  spontaneous  pyaemia. 

Probably  no  pathologist  will  admit  that  bacteria  appear  in  the  blood 
spontaneously.  They  must,  either  as  minute  micrococci,  or  possibly  as  still 
more  minute  bacterial  spores,  gain  an  entrance  by  some  undiscovered  breach 
of  surface. 

Slighter  forms  of  pytemia. — It  is  jDrobable  that  under  this  head  should 
be  classed  certain  cases,  common  in  surgical  practice,  and  not  unknown  in 
the  medical  wards  of  a  hospital,  where  a  patient,  suffering  from  some  in- 
ternal suppuration  which  has  been  relieved  either  naturally  or  by  incision, 
is  from  time  to  time  attacked  by  more  or  less  marked  rigors,  rise  of 
temperature,  quick  pulse,  loss  of  appetite,  and  sometimes  profuse  sweats. 
We  can  usually  trace  this  to  the  flow  of  pus  being  interrupted,  and  w^hen 
free  exit  is  restored  the  symptoms  disappear  without  further  inconvenience. 

Such  accidents  we  see  in  the  course  of  an  empyema  which  has  been 
opened,  of  purulent  pyelitis,  of  suppurating  hydatid  of  the  liver,  and  of 
otorrhoea  from  caries  of  the  petrosal  bone.  In  many  instances  an  abscess 
has  been  opened  under  strict  antiseptic  precautions,  and  there  is  no  reason 
to  suppose  the  entrance  of  impure  air  or  secretions  afterwards.  The  sym- 
ptoms referred  to  are  certainly  connected  with  the  retention  of  pus,  and 
disappear  when  free  discharge  is  established.  They  are  quite  different 
from  the  mere  effects  of  pain  w-hen  healthy  secretions  are  retained,  or  when 
an  over-full  cyst  or  an  inflamed  testis  produce  general  disturbance  by  pres- 
sure, which  disappears  when  the  tension  is  relieved.  Hence  these  symptoms 
cannot  be  referred  to  the  mechanical  effects  of  pressure  upon  nerves.  They 
seem  more  likely  to  be  caused  by  the  increased  pressure  leading  to 
entrance  of  chemical  products  of  inflammation,  or  possibly  of  septic 
organisms  themselves,  into  the  adjacent  lymph-spaces  or  blood-vessels. 

Of  the  same  character  are  probably  the  rigors  and  pyrexia  which  follow 
operations  on  the  urinary  organs,  and  sometimes  even  the  first  passage  of 
a  catheter.  They  are  not  pyaemic,  as  is  the  severer  form  of  urinary  infec- 
tion, but  sapraemio ;  and  the  toxins  are  probably,  according  to  Bouchard  and 
Harrison,  derived  from  the  urine  itself. 

The  most  favourable  form  of  true  pyaemia  is  when  the  secondary  suppu- 
ration is  confined  to  the  subcutaneous  tissues  or  the  joints.  These  cases 
of  chronic  or  benign  pyaemia  were  admirably  described  by  Sir  James  Paget, 
and  have  more  than  a  pathological  interest,  since,  by  early  evacuation  of 
the  pus,  recovery  may  be  often  secured. 


Diagnosis. — The  symptoms  of  pyaemia  as  it  occurs  after  a  surgical 
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operation  ai-e  happily  less  familiar  to  the  present  generation  than  they 
were  before  the  introduction  of  antiseptic  and  aseptic  surger\'.  Still, 
they  occasionally  occur,  and  are  well  recognised.  The  difficulty  arises 
when  no  wound  or  injury  is  found  to  account  for  the  symptoms. 

The  cases  of  internal  or  non-traumatic  pyaemia  present  themselves 
to  the  physician  under  the  form  of  fever,  and  a  high  temperature  is  the 
only  constant  symptom.  It  may  be  accompanied  by  local  pain,  by 
tenderness,  or  by  oedema,  which  are  of  the  utmost  value  in  leading  to  the 
source  of  mischief.  But  these  are  often  absent.  Headache,  delirium  or 
stupor,  muscular  twitchings,  dian-hoea,  sweating,  jaundice,  are  none 
of  them  constant  symptoms,  and  all  may  be  present  in  cases  of  typhus, 
of  enterica,  or  of  tuberculosisi ;  but  a  history  of  rigors,  the  presence  of 
profuse  sweats  and  an  icteric  tint  of  the  skin  or  conjunctiva  are  more  dis- 
tinctive signs  of  pyaemia.  Pain  and  swelling  of  the  joints  may  also  be  present 
and  simulate  rheumatic  fever.  In  cases  of  ulcerative  endocai'ditis  the 
cardiac  murmurs  with  pyrexia  sometimes  make  this  last  resemblance 
extremely  close,  and  pericarditis  and  pleuri.sy  may  rather  increase  than 
diminish  the  difficulty  of  diagnosis,  while  the  fact  of  previous  attacks  of 
rheumatism  is  far  from  making  the  more  serious  alternative  unlikely. 
This  difficulty  will  be  discussed  in  the  chapter  on  Rheumatism  in  the  second 
volume  of  this  work.  The  age  of  the  patient,  the  persistence  of  local 
synovitis,  the  presence  of  jaundice,  and  signs  of  embolism  in  the  brain, 
spleen,  kidneys,  or  retina,  may  more  or  less  conclusively  decide  the  dia- 
gnosis, but  in  some  cases  it  is  impossible  to  decide  until  time  has  developed 
the  course  of  the  disease.  Moreover,  rheumatism  occurring  repeatedly  with 
concomitant  lesions  of  the  valves  may  at  last  appear  in  combination 
with  a  new  and  infective  form  of  endocarditis. 

The  most  characteristic  single  symptom  of  pyaemia  is  pyrexia,  which 
is  of  an  intermittent  type,  falling  ever^'  now  and  then  to  normal  or  even 
lower,  but  rising  suddenly  and  irregularly,  to  fall  again  Avith  equal  abrupt- 
ness. It  has  none  of  the  regular  daily  variations  and  steady  general  rise, 
culmination,  and  subsidence  which  we  observe  in  typhus,  enterica,  and  the 
exanthems.  It  has  not  the  regular  evening  rise  of  hectic  fever,  which 
in  many  respects  it  resembles,  nor  the  frequently  remittent  temperature, 
alternating  Avith  irregular  elevation,  characteristic  of  some  forms  of  acute 
tuberculosis.  Hyperpyrexia  is  more  common  than  in  enteric  fever  or  in 
phthisis.  The  resemblance  to  a  regular  form  of  remittent  malarial  fever 
is  sometimes  remarkably  close  and  deceptiA^e.  Appetite  is  sometimes 
retained,  and  the  mind  often  remains  clear  till  nearly  the  end.  The  pulse 
is  febrile,  the  tongue  furred,  and  the  breath  often  has  a  SAveetish  smell. 

When  a  patient  is  found  suffering  from  fever  not  due  to  external  in- 
flammation, we  first  ascertain  the  absence  of  internal  acute  disease,  and 
especially  of  pneumonia  and  of  phthisis.  We  may  then  have  to  Avait  the 
appearance  of  a  characteristic  exanthem,  as  the  rash  of  scarlatina,  the 

mulberry  eruption  of  typhus,  or  the  erythematous  blush  of  erysipelas  

which  is  often  delayed  for  a  day  or  tAvo  after  the  temperature  has  risen. 
If  the  first  Aveek  of  fever  has  passed  without  these  appearances,  and  if 
there  are  no  physical  signs  of  pneumonia — which  sometimes  only  appear 
after  two  or  three  days  of  pyrexia — we  then  reconsider  the  possibility 
of  enteric  fever  and  of  acute  tuberculosis,  and  lastly  the  question  of 
internal  pyaemia. 

Enterica  usually  begins  insidiously,  the  temperature  rises  gradually. 
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and  the  state  of  the  tongue  and  of  the  bowels  make  diagnosis  easy  even 
before  the  rose-rash  appears.  Occasionally  it  begins  more  abruptly,  the 
temperature  rises  high  in  the  first  week,  the  rash  is  absent  or  has  passed 
unnoticed  before  the  patient  was  seen,  the  bowels  are  constipated,  and 
diagnosis  may  then  become  extremely  difficult. 

Acute  tuberculosis  can  usually  be  traced  to  previous  tubercular  disease 
of  the  lungs  or  lymph-glands  or  abdomen,  of  which  the  signs  remain  in 
evidence,  or  we  may  find  a  caseous  testis  or  symptoms  of  "  strumous " 
pyelitis.  Again,  we  may  have  evidence  of  meningitis,  or  may  by  chance 
discover  a  tubercle  in  the  choroid.  The  lungs  are  in  these  cases 
almost  always  the  seat  of  disseminated  tubercles,  and  this  may  be  recog- 
nised, not  so  much  by  physical  signs,  which  are  often  limited  to  a  slight 
occasional  rhonchus,  but  by  the  high  ratio  of  respirations  to  pulse  and 
temperature,  by  slight  duskiness  or  marked  cyanosis,  by  the  alse  nasi 
working  in  aid  of  the  chest,  and  by  dyspnoea  unaccounted  for  by  examina- 
tion of  the  chest. 

When  combined  with  tuberculous  enteritis  in  a  child,  it  may  be  almost 
impossible  to  distinguish  acute  tuberculosis  from  enteric  fever  until  the 
subsequent  course  of  the  disease  makes  it  clear. 

When  we  suspect  pyjemia,  our  first  investigation  is  directed  to  the  ear 
for  a  purulent  discharge,  to  any  of  the  bones  or  joints  which  may  be  tender 
or  cedematous,  to  the  genito-urinary  organs,  and  to  the  heart.  Symptoms 
of  pyaemia,  with  a  cardiac  murmur,  point  almost  certainly  to  ulcerative 
endocarditis  ;  this  is  the  more  probable  if  previous  valvular  disease  has 
existed,  and  particularly  if  the  febrile  symptoms  have  come  on  during 
convalescence  from  pneumonia,  as  was  stated  by  Dr  Osier  in  his  lectures 
before  the  College  of  Physicians  ;  and  the  signs  of  embolism  in  other  organs 
may  confirm  this  diagnosis.  In  the  rare  case  of  this  disease  affecting 
the  right  side  of  the  heart,  of  which  I  once  had  a  characteristic  example, 
the  lungs  are  the  first  organs  to  be  affected,  and  the  diagnosis  is  com- 
paratively easy.  When  from  arterial  pyaemia  infective  emboli  lodge  in 
the  spleen  it  becomes  enlarged,  partly  by  the  formation  of  hsemorrhagic 
wedges  (infarcta),  partly  by  the  febrile  intumescence  of  the  whole  organ. 

The  splenic  dulness  being  increased,  and  the  viscus  being  felt  below 
the  ribs  on  inspiration,  does  not  in  itself  distinguish  the  case  of  pyaemia 
from  one  of  enteric  fever  or  of  ague,  but  the  "  typhoid  spleen  "  and  the 
"  ague-cake  "  are  not  usually  sensitive,  while  the  pyaemic  spleen  is  tender 
to  the  touch,  probably  by  reason  of  acute  local  peritonitis.  Hsematuria, 
hemiplegia,  and,  above  all,  the  presence  of  icterus  would  confirm  the 
diagnosis. 

When  otorrhcBa,  especially  fetid  otorrhcea,  with  a  perforated  tympanic 
membrane,  is  present,  we  may  discover  tenderness  or  oedema  over  the 
mastoid  process  or  down  the  neck.  The  infection  travels  by  the  internal 
jugular  vein  to  the  heart,  and  then  affects  the  lungs,  setting  up  suppu- 
rative lobular  pneumonia  and  acute  pleurisy. 

On  the  whole,  it  may  be  said  that  in  most  cases  internal  pyaemia  has 
an  origin  which  with  care  and  patience  can  be  discovered  during  life ; 
that  enterica  is  the  most  variable  of  all  specific  fevers  in  its  course,  and  is 
the  one  most  often  unrecognised ;  and  that,  in  doubtful  cases  we  may 
remember  that  common  things  most  commonly  occur,  or,  to  state  a 
converse  truism,  that  we  rarely  meet  with  rare  diseases. 
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The  following  example  of  idiopathic  pyaemia  shows  the  difficulty  of 
diagnosis,  or  at  least  the  fact  that  a  wrong  diagnosis  may  be  made. 

A  ffirl  twenty  years  of  age,  who  had  been  confined  four  months  earlier,  was  admitted 
into  Mary  Ward  on  December  6th,  1886.  She  was  in  high  fever,  with  more  or  less  con- 
stant delirium  and  severe  headache,  and  photophobia.  She  had,  we  were  told,  complained 
only  that  morniuir,  had  gone  out  without  eating  her  breakfast,  and  was  found  moaning  and 
almost  insensible  in  a  corner  of  the  room  where  she  had  gone  to  sell  bottles  to  the  hospital 
patients.  The  pupils  were  contracted,  there  was  broncho-pneumonia  on  both  sides,  and  the 
temperature  rose,  notwithstanding  cold  affusion  and  ice-bags,  to  105"8°.  Her  mother  and 
a  brother  had  died  of  consumption. 

Next  day  she  was  duller  and  lay  curled  up  in  bed.  There  was  a  faint  apex-systolic 
murmur.  On  the  third  day  a  pleuritic  rub  was  heard,  and  the  respirations  rose  to  54,  with 
temperature  104-8°,  and  pulse  140.  The  next  day  the  fever  ros«  to  its  highest  point,  and 
was  once  more  reduced  by  ice  ;  albumen  appeared  in  the  urine,  and  she  died  after  three  and 
a  half  days'  illness.  I  supposed  that  she  was  suffering  from  acute  tuberculous  meningitis 
with  similar  disease  of  the  lunes.  The  brain,  however,  was  found  normal.  There  was 
recent  plastic  pleurisy  and  a  vomica  in  the  apex  of  the  right  lung,  but  no  miliary  tubercles 
in  the  lungs.  There  was  no  ulcerative  endocarditis,  but  a  little  recent  lymph  on  the  mitral 
curtains.  One  small  abscess  was  found  on  the  surface  of  the  liver.  The  spleen  was  swollen 
but  contained  no  embolic  foci.  Both  kidneys  contained  numerous  small  abscesses  as  in 
ascending  pyelitis,  but  the  pelves  were  normal,  as  were  the  ureter  and  bladder.  The 
vagina,  uterus,  and  Fallopian  tubes  were  healthy;  one  ovary  contained  a  serous  cyst.  The 
skull  and  internal  ear,  the  sinuses,  the  vertebrae  and  sternum,  and  all  the  large  joints  were 
searched  and  all  the  internal  organs,  but  notliing  further  was  found  except  one  small  ulcer 
in  the  duodenum.    The  portal  vein  was  perfectly  normal. — C.  H.  F. 

Prognosis. — As  a  rule  cases  of  pyaemia  are  hopeless,  and  the  exceptions 
are  very  few.  But  there  are  cases  of  chronic  pyaemia  above  mentioned 
where  the  fever  is  never  high,  internal  organs  are  spared,  and  the  joints  are 
successively  attacked  by  suppuration.  These  oases  sometimes  do  well,  and 
it  appears  certain  that  some  forms  of  bacterial  infection  can  be  dealt  with. 
successfully  by  phagocytes  when  the  number  of  microbes  admitted  is  not 
too  large.  So  that  we  may  say  that,  even  with  our  present  means  of 
treatment,  pyaemia  is  not  an  absolutely  fatal  disease. 

The  indication  is  to  ascertain,  if  possible,  the  source  of  infection, 
and  give  free  exit  to  the  septic  materials.  When  an  empyema  has  been 
laid  freely  open  and  drained,  a  mastoid  bone  trephined  and  the  pus  given 
exit,  a  sequestrum  of  bone  cut  down  upon,  or  a  joint  freely  incised,  infec- 
tion may  not  only  be  avoided,  but  even  a  pyaemic  process  already  begun 
may  be  prevented  from  becoming  general. 

The  discovery  of  the  antitoxic  power  of  serum  from  immune  animals 
has  been  applied  to  the  treatment  of  septicaemia,  and  anti-streptococcic 
serum  has  been  injected  in  cases  of  internal  pyaemia  with  promising  results. 
Unfoi-tunately  its  action  appears  to  be  limited  to  cases  of  infection  by 
the  same  microbe  as  that  Avhich  was  present  in  the  animal  from  which 
it  was  prepared. 
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KapKiVMna  ttrriv  uyKog  KaKor]9i]c,  Kai  7ripiaK\t]pos,  ai'kXKwTog  j)  //X/cw/itvof  tiprjTUi  Si  dird 

Tov  ^woi;  KapKiviofia.* — GaLEN. 

New  grmvths — Definition  from  hyper  trophy  and  from  granulomata — Innocent  and 
malignant  tumours — Firchow's  characters  of  malignancy — Mcdignancy  not 
an  attribute  of  structure — Histological  classification  of  tumours — Mesohlastic 
growths — Sarcoma :  round,  spindle,  and  giant  cells ;  hemorrhagic  and 
alveolar  sarcoma :  melanotic  sarcoma — multiple  sarcomata  as  a  general  dis- 
mxler — osteitis  defornuim — Carcinoma:  glandular,  colloid,  and  squamous — 
Distribidion  of  ptimary  and  secondary  carcinoma — Histogenesis — Heredity 
—  age  and  se^',  etc. — Theory  of  cancer. 

The  term  Tumour  was  once  applied  in  modern  languages  (as  tumor  in 
Latin)  to  all  swellings  which  were  not  obviously  inflammatory,  so  that  it 
included  hydroceles,  hydatids,  hypertrophy  of  the  spleen,  enlargement  of 
the  liver,  and  even  the  swelling  of  a  dropsical  limb.  One  of  the  first 
lessons  in  morbid  anatomy  was  that  circumscribed  solid  masses,  like 
external  wens,  are  to  be  met  with  in  the  internal  organs  as  well  as  on  the 
surface.  From  a  pathological  point  of  view  these  solid  outgrowths  were 
distinguished  as  pseudoplasms,  neoplasms,  or  new  growths. 

When  a  tumour  grows  on  mucous  membrane,  it  often  projects  fi*om  the 
surface,  and  may  hang  by  a  distinct  pedicle ;  it  is  then  (by  a  curious 
perversion  of  an  ancient  medical  term)  called  a  polypti^.j  When  it  forms 
a  rounded  mass  in  a  solid  organ  it  is  called  a  nodule  or  a  tuber. 

The  essence  of  a  tumour,  in  the  modern  sense  of  the  word,  is  that  it 
should  grow  by  its  own  impulse,  on  the  common  nutriment  conveyed  to  it 
and  to  the  surrounding  healthy  tissues  by  the  blood. 

In  practice  it  is  sometimes  difficult  to  decide  whether  a  new  growth  of 
a  normal  tissue  should  be  called  a  tumour  or  a  hypertrophy.  A  lipoma 
that  can  be  shelled  out  from  the  subcutaneous  fat  around  it  or  a  peduncu- 
lated exostosis  growing  from  a  phalanx  is  a  tumour  ;  but  hypertrophy  of 
fat  in  one  region  or  overgrowth  of  the  bones  of  the  face  (kno\vn  as  Leon- 
tiasis  ossea)  may  with  equal  propriety  be  termed  a  local  hypertrophy  or  a 
diffuse  new  growth. 

Again,  it  is  sometimes  difficult  to  distinguish  a  chronic  inflammatory 
swelling  from  a  new  growth.     The  group  of  morbid  structures  which 

*  "  Cancer  is  a  hard  nncl  malignant  swelling,  eitlier  with  or  without  ulceration,  and 
derives  its  name  from  the  animal"  {cancer,  a  crab). 

t  Polypus  was  a  term  originally  applied  to  the  branching  blood-clots  of  fibrin  found 
post  mortem  in  the  heart. 
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Virchow  collected  and  named  gi-anuloma  was  included  in  his  gi'eat  work 
on  morbid  growths.  It  includes  syphilitic  nodes,  tuberculous  nodules, 
and  fungating  masses,  such  as  are  seen  in  glanders,  in  leprosy,  in 
rhinoscleroma,  in  mycosis  fvmgoides,  or  in  framboesia,  and  ulceratiO'ns 
which  will  not  heal  and  yet  are  not  cancerous,  like  lupus  of  the  skin 
or  larynx. 

These  granulomata  consist  of  large  round  nucleated  cells,  such  as  are 
found  in  certain  kinds  of  sarcoma,  but  also  in  healing  ulcers,  of  inflam- 
matory or  exudation  cells,  of  smaller  lymph-cells,  and  of  giant-cells,  each 
Avith  several  nuclei.  None  of  these  cells  are  distinctive  or  peculiar,  but 
are  common  results  of  long-continued  irritation.  Purulent  secretion  takes 
place,  and  some  amount  of  pyrexia  is  often  present,  so  that  these  granula- 
tion-growths closely  resemble  chronic  inflammatory  products. 

Since  VirchoVs  work  was  published,  it  has  been  ascertained  that 
tubercle,  glanders,  leprosy,  and  lupus  are  the  products  of  microphytes.  In 
all  probability  the  same  is  the  case  with  the  other  members  of  the  group, 
and  if  this  proves  to  be  the  case,  they  will  thus  be  definitely  separated  from 
ordinary  acute  or  chronic  inflammation  on  the  one  hand,  and  from  new 
growths  on  the  other. 

Benign  and  malignant  growths. — It  was  early  noticed  that  whereas 
some  tumours  remain  for  years  without  affecting  the  health  or  causing  any 
inconvenience,  others  rapidly  destroy  the  patient's  life.  The  distinction 
between  "  innocent  "  and  "  malignant "  growths  was  therefore  natural  and 
obvious.  Further  observation  showed  that  whereas  those  of  the  former 
kind  are  like  the  natural  tissues  of  the  body — fat,  or  cartilage,  or  bone — 
most  of  the  latter  are  unlike  any  healthy  tissue.  The  microscope  con- 
firmed this  distinction,  and  thus  an  anatomical  division  was  made  between 
homologous  growths,  generally  innocent,  and  heterologous  growths,  generally 
malignant.  It  was  further  supposed  that,  although  there  were  several 
varieties  of  malignant  growths,  differing  in  character  and  appearance,  yet 
all  these  belonged  to  a  single  disease,  which  was  termed  Cancer.*  Its 

*  Cancer  is  merely  the  Latin  translation  of  KapKivoQ,  a  crab  (see  the  quotation  from 
Galen  at  the  head  of  this  chapter).  This  word  was  applied  by  the  Greek  physicians  to  any 
eating,  gnawing  sore.  Both  KnpKU'oq  and  KapKivoj fia  occur  in  this  sense  in  Hippocrates 
('  Aph.,'  1257  et  passim)  as  well  as  in  later  writers.  Celsus  speaks  of  diseases  "  cum  quid 
intra  se  ipsum  corruptum  est,  ut  in  Cnncro,"  in  close  proximity  to  those  which  result 
"cum  quid  extrinsecus  lajsit  ut  in  vulnerihus  "  (lib.  v,  cap.  xxvi,  1).  A  little  further  on 
(ibid.,  xxvi,  31)  he  says  that  a  cancer  ensues  from  too  great  itiHammatiou,  or  too  great  heat 
or  cold,  or  too  tight  binding  of  a  sore,  or  because  the  patient  is  old  or  of  an  ill  habit  of 
body.  "Omnisautem  cuncer  non  solnm  id  corrumpit  quod  occupavit,  sed  etiam  serpit." 
He  goes  on  to  say  that  the  Greek  physicians  divided  cancers  into  species  for  which  there 
were  no  Latin  equivalents  :  sis  erysipelas,  gangrene,  &c.  He  describes  (ibid.,  xxxviii,  2) 
KapKivw^a  as  chiefly  attecting  tlie  upper  parts  of  the  body,  the  nose,  ears,  lips,  and  the 
breasts  of  women. 

Galen  admits,  however,  of  KupKivoQ  x^f  'S  iXKwffuoQ  (' De  tunioribus  prfeter  naturam,' 
c.  12),  and  Paulus  ^Egineta  says  "Cancer  tumor  est  iniuqualis— interdum  sine  ulcera- 
tione,  quern  Hippocrates  latentem  (KovTrrov)  nominavit."  This  author  derived  the  name 
from  the  distended  veins  of  a  cancerous  breast  resembling  the  legs  of  a  crab  (lib.  vi,  cap. 
45),  and  so  (laien  ;  others  from  the  difficulty  of  getting  rid  of  it  ('  Expos,  vocum  medici- 
nalinm,'  1564). 

Our  English  word  etmfcer  is  but  an  older  form  of  "  cancer,"  and  more  generally  applied 
It  is  used  in  the  Authorised  Version  of  the  New  Testament  to  translate  tlie  Greek 
yayypaiva  (2  Tim.  ii,  17). 

In  the  same  way  the  venereal  ulcer,  called  in  French  "  chancre,"  bears  the  same  name 
slightly  modified. 

Lastly,  "  citnerum  oris,"  or  nomn,  a  sloughing  ulceration  of  the  mouth  in  children 
shows  how  widely  the  term  was  once  used.  * 
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tendency  to  destroy  the  surrounding  tissues  rather  than  its  anatomical 
structure  was  regarded  as  its  fundamental  character. 

Lebert  and  the  early  pathological  histologists  who  supposed  that  the 
tissue  of  a  new  gi-owth  differed  completely  from  the  normal  tissues  of  the 
body,  made  it  their  aim  to  discover  some  particular  specific  element  or 
"  caaicer-cell,"  the  presence  of  which  might  be  an  infallible  criterion,  and 
solve  the  frequent  difficulties  which  arose  in  the  anatomical  diagnosis  of 
tumours. 

In  164:7,  and  the  years  which  followed,  the  genius  of  Virchow  placed 
this  question  in  an  altogether  new  light.  It  had  already  been  shown  by 
Johannes  Miiller  that  the  structure  of  every  growth,  however  heterologous 
in  appearance,  always  corresponded  in  its  ultimate  elements  with  some 
natural  tissue,  either  permanent  or  embiyonic.  Virchow  carried  the  same 
idea  into  full  detail.  As  he  pointed  out,  the  physiological  type  of  the  cells 
which  had  been  supposed  to  characterise  cancer  is  to  be  found  in  the 
epithelium  of  mucous  membranes  ;  while  the  round  or  spindle-shaped  cells 
whicli  really  make  up  many  malignant  tumours  correspond  with  those 
which  are  seen  during  the  development  of  connective  tissue.  He  insisted 
that  tlie  structure  of  a  tmnour  in  man  is  always  human  ;  so  that,  for 
instance,  such  a  tumour  might  contain  hairs,  but  never  feathers  ;  whereas 
in  a  bird  a  tumour  might  contain  feathers,  but  not  hairs.  For  Virchow, 
therefore,  no  gi'owth  was  heterologous  in  the  sense  hitherto  attached  to  that 
term.  The  distinction,  as  he  drew  it,  was  between  homologous  tumours 
which  resemble  in  structure  the  tissues  in  which  they  occur,  and  hetero- 
logous tumours  which  differ  from  these,  though  they  resemble  other  tissues 
of  the  human  body.  Thus  the  same  growth,  which  in  one  situation  would 
be  homologo'us,  would  in  aiiother  be  heterologous.  He  further  showed 
that  between  certain  tissues  there  exist  close  relations  which  are  wanting 
betAveen  them  and  other  tissues,  and  that  such  relations  have  important 
bearings  upon  pathology.  Thus,  all  the  structures  belonging  to  the  con- 
nective-tissue series,  being  related  to  one  another  by  common  origin  from 
the  mesoblast,  by  histological  structure  and  by  function,  the  presence  of 
bone,  or  of  cartilage  or  of  fat  in  fibrous  tissue  would  not  be  inconsistent 
with  homolog}^  whereas  that  of  hair  or  of  glands  would  be. 

A  still  greater  advance  was  made  by  Virchow  in  regard  to  the  mode  of 
development  of  tumours.  It  had  before  been  generally  held  that  cancer 
was  something  deposited  from  the  blood.  Chemists  had  made  analyses  in 
the  hope  of  finding  in  it  some  peculiar  principle  for  which  the  name 
"  carcinomatin  "  had  been  invented  in  advance.  Its  cause  was  believed  to 
be  a  "  dyscrasia  "  or  ill-mixture  of  the  blood.  The  fact  that  active  tubercle 
and  cancer  are  but  seldom  found  in  the  bodies  of  the  same  individuals  was 
thought  to  support  this  notion,  it  being  supposed,  first,  that  tubercle  is 
deposited  from  the  blood,  and  secondly,  that  the  blood  could  hardly 
present  two  different  dyscrasise  at  the  same  time.  Yet  the  fact  that 
wounds  and  injuries  undergo  repair  in  exactly  the  same  way  in  those 
affected  with  cancer  as  in  other  persons  should  have  led  to  doubt  of  this 
hypothesis. 

Virchow,  in  accordance  with  his  dogma,  omnis  cellula  e  celluld,  main- 
tained that  the  substance  of  a  cancer  was  developed  in  situ  by  the  growth 
of  the  cells  and  other  structures  of  which  it  was  composed.  He  was 
mistaken  in  the  view  that  they  arise  by  a  proliferation  of  the  connective- 
tissue  corpuscles.    But  this  was   unimportant   in   comparison   with  his 
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rejection  of  the  notion  that  cancerous  and  other  tumours  Avere  "  deposits 
from  the  blood." 

One  necessary  consequence  of  Virchow's  conception  of  Cancer  was  that 
the  so-called  cancerous  cachexia,  instead  of  preceding  the  formation  of 
malifrnant  growths  within  the  body,  must  be  a  result  of  their  presence  ; 
and  this  is  quite  in  accordance  with  clinical  exj^erience.  No  doubt  a 
cancerous  patient  often  becomes  cachectic,  his  skin  acquires  a  waxy  j-ellow 
colour,  and  his  features  look  pinched.  But  in  such  cases  the  tumour  wears 
doAvn  its  victim  by  pain  even  if  it  does  not  affect  a  vital  organ  or  become 
complicated  by  ulceration  or  hsemon-hage.  Surgeons  who  were  not 
blinded  by  dogma  always  recognised  that  some  women  with  cancer  of 
the  breast  were  well-nourished,  ruddy,  and  in  all  other  respects  healthy. 
Moreover,  some  innocent  growths,  when  they  cause  severe  pain  and  much 
bleeding,  are  accompanied  by  well-marked  cachexia ;  for  instance,  certain 
uterine  polypi,  and  even  haemorrhoids. 

Virchow  defined  the  term  malignancy,  apart  from  a  tendency  to  destroy 
life,  by  the  following  four  characters. 

1.  The  tendency  of  a  growth  to  extend  into  tJie  tissues  around  it. 
Malignant  tumours  show  little  or  no  respect  to  the  natural  boundary  lines 
marking  off  one  kind  of  tissue  from  another.  Thus  in  a  case  of  a  cancer 
of  the  bladder,  recorded  by  Dr  Fagge,  the  tumour  having  doubtless  started 
in  the  mucous  membrane,  ate  its  way  through  the  whole  substance  of  the 
organ,  through  both  layers  of  the  peritoneum,  through  the  muscles,  aponeu- 
roses, and  other  structures  of  the  abdominal  wall,  until  it  formed  an 
immense  ulcerated  cavity,  reaching  from  the  pubes  to  the  umbilicus. 

An  exception  to  this  power  of  overcoming  the  resistance  offered  by  the 
different  tissues  is  the  fact  that  malignant  growths  seldom  penetrate  the 
walls  of  the  larger  arteries,  although  they  frequently  extend  into  the 
interior  of  veins,  even  into  the  vente  cavai.  Cicatricial  structures  also 
sometimes  form  a  barrier  to  the  spread  of  a  cancer,  so  that  when  recur- 
rence takes  place  after  an  operation  the  disease  will  creep  along  one  side 
of  the  scar  without  crossing  it. 

It  is  a  point  of  interest  that  cancers  are  capable  of  passing  across  a 
serous  cavity  without  previous  union  between  the  two  surfaces.  Of  this  Dr 
Fagge  met  with  the  following  remarkable  instance.  The  fundus  of  the 
uterus  being  occupied  by  a  malignant  growth,  the  great  omentum  hung 
down  into  the  pelvis,  so  as  to  lie  in  contact  Avith  it :  these  parts  Avere  not  in 
the  slightest  degree  adherent  to  one  another,  but  the  loAver  edge  of  the 
omentum  contained  a  cancerous  mass.  It  is  possible  that  infection  in  such 
cases  is  the  result  of  active  amoeboid  movements  on  the  part  of  the  cells  of 
the  primary  tumour ;  Waldeyer  ('  Virch.  Arch.,'  Iv)  detected  sIoav  changes  of 
form  in  cells  from  a  cancer  of  the  breast,  and  in  those  of  a  round-celled 
sarcoma  of  the  axilla,  when  placed  on  a  warm  stage. 

2.  Its  tendency  to  return  after  having  been  extirpated  by  the  surgeon. 
This  is  one  of  the  facts  which  used  to  be  urged  in  favour  of  the  constitu- 
tional origin  of  cancer.  It  really  depends  on  the  fact  that  a  malignant  tumour 
always  has  outgrowths  far  beyond  the  area  in  which  the  tissues  can  be  seen 
by  the  naked  eye  to  be  affected.  It  is  true  that  surgeons  are  seldom  able 
to  prevent  the  return  of  the  disease  by  increasing  the  size  of  the  mass 
which  they  excise ;  but  this  depends  upon  the  apparently  healthy  surround- 
ing tissues  being  infiltrated  with  malignant  cells.  For  in  the  case  of 
double  organs,  like  the  breasts,  the  removal  of  the  whole  of  one  gland  for  a 
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malignant  growth  is  not  followed  by  recurrence  in  the  organ  on  the  opposite 
side,  as  might  have  been  expected  if  cancer  were  a  constitutional  disease. 
The  same  experience  applies  to  the  testes. 

Since  it  has  become  the  practice  to  remove  the  whole  breast  or  the 
whole  tongue  instead  of  the  growth  in  it,  and  to  operate  before  the  lymph- 
glands  have  become  implicated,  the  results  of  operations  for  cancer  have 
been  much  improved. 

3.  Its  spreading  to  lymijh-glands.  As  a  rule,  the  glands  first  attacked 
are  those  which  immediately  receive  the  lymphatic  vessels  from  the  diseased 
part ;  for  the  lymph-spaces  round  the  margin  of  a  tumour  take  up  from 
it  something  which  is  carried  into  the  lymph-stream  and  deposited  in  the 
next  gland.  There  is  no  difficulty  in  supposing  that  this  something 
consists  of  nuclei,  or  even  of  cells  from  the  growth ;  for  Virchow  has  shown 
that  sometimes  an  entire  lymphatic  network — beneath  the  pulmonary 
pleura,  for  example,  or  the  peritoneum — may  become  filled  with  such 
materials,  as  if  it  had  been  artificially  injected  ('  Kr.  Geschw.,'  p.  52,  fig.  4). 
Whether  lymphatic  channels  exist  in  the  interior  of  tumours  was  doubted 
by  Cohnheim,  although  Van  der  Kolk  long  ago,  as  he  believed,  discovered 
them.  Most  histologists  noiw  believe  that  there  are^  lymph-spaceis  as 
well  as  blood-vessels  between  the  cells  of  sarcomata  and  in  the  fibrous 
stroma  of  cancers,  but  not  in  its  "  alveoli,"  tubules,  acini,  and  ducts. 

4.  Its  spreading  to  distant  organs  and  tissues  by  infection,  or,  as  was 
formerly  said,  by  "  metastasis." 

It  is  not  the  mere  multiplicity  of  tumours  which  indicates  that  they  are 
malignant.  Mollusoum  contagiosum,  fatty  and  fibrous  tumours,  and 
exostoses  are  sometimes  present  in  great  number,  and  yet  are  perfectly 
innocent.  But  all  such  innocent  multiple  tumours  have  their  seat  in  some 
one  tissue,  and  never  appear  elsewhere.  On  the  other  hand,  secondary 
cancerous  growths  may  appear  in  almost  every  tissue  of  the  body  at  the 
same  time. 

Again,  in  most  cases  of  death  from  cancer  it  is  easy  to  recognise  some 
one  tumour  as  the  starting-point  of  all  the  others.  A  skilled  pathologist 
recognises  this  "  primary  growth  "  either  by  its  anatomical  character,  or 
from  what  he  knows  of  the  origin  and  distribution  of  the  particular  kind 
of  tumour.  The  anatomical  difference  consists  not  so  much  in  its  greater 
size  as  in  its  being  of  firmer  consistence  from  slower  growth  ;  or  an 
advanced  state  of  degeneration,  or  extensive  ulceration,  may  show  its  earlier 
date.  Locality  is  another  important  criterion ;  for  primary  cancers,  like 
almost  all  other  diseases,  do  not  arise  at  random  through  the  body,  but  are 
common  in  certain  regions,  rare  in  others,  and  almost  unheard  of  in  the  rest 
(v.  infra,  p.  95).  As  a  matter  of  fact  it  is  exceedingly  rare  to  find  in  the 
same  case  two  malignant  tumours  with  equal  claims  to  priority.* 

It  is  remarkable  that  organs  and  tissues  which  are  especially  apt  to  be 
the  seats  of  primary  growths  are  seldom  affected  with  secondary  or  "  meta- 

*  An  old  woman  died  in  Gny's  Hospital  with  cerebral  syinptoms,  and  I  discovered  tbree 
tumours  in  tlie  brain  or  in  its  membranes.  I  felt  convinced  tliat  they  were  secondary  to 
a  primary  growtb  elsewhere.  Hut  I  searched  every  part  of  the  body  in  vain,  until  I  noticed 
that  the  end  of  the  rectum  had  not  been  taken  out.  This  was  found  to  contain  a  large 
ulcer  with  prominent  funjrating  edges,  which  evidently  was  the  lesion  for  which  I  was 
looking,  although  it  had  given  rise  to  no  symptoms  during  life.  A  jnicroscopic 
examination  of  the  secondary  cerebral  tumours  showed  that  these  were  "  columnar 
epitheliomata."  Now,  if  I  had  been  able  to  examine  them  previously,  my  task  would 
have  been  very  much  more  easy,  for  I  should  have  known  almost  exactly  where  to  look 
for  the  primary  affection  which  gave  rise  to  them. — C.  H.  F. 
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static  "  growths  of  the  same  kind.  For  instance,  it  primary  cancer  is  often 
developed  in  one  of  the  breasts,  but  secondary  growths  avoid  the  breast; 
nor  are  they  met  with  in  the  cervix  uteri,  another  locality  from  which 
cancer  frequently  starts. 

The  most  common  seats  of  primary  cancer  are  the  lower  lip,  the  tongue 
and  pharynx,  the  oesophagus,  stomach,  colon,  and  rectum  ;  the  mamma, 
uterus,  penis,  and  testes ;  imd  in  these  regions  secondary  cancers  are  almost 
unknown.  On  the  other  hand,  the  lymph-glands,  liver,  lungs,  bones,  and 
serous  membranes,  so  frequently  attacked  by  secondary  cancer,  are  very 
rarely  the  starting-points  of  the  disease.  Nor  is  this  a  mere  matter  of 
structure,  for  the  whole  epithelial  surface  of  the  small  intestine  is  all  but 
exempt  from  cancer;  and  some  glands,  as  the  parotid,  are  equally  so. 
With  sarcomata  no  such  rule  holds. 

In  many  cases  the  distribution  of  secondary  nodules  or  tubera  is  so 
limited  as  clearly  to  indicate  by  what  channel  they  were  derived  from  the 
primary  growth.  For  example,  a  malignant  tumour  in  the  stomach  or  in 
the  intestine  sometimes  causes  secondary  nodules  in  no  other  organ  but 
the  liver,  showing  that  something  was  carried  by  the  blood  of  the  portal 
vein,  which  served  to  propagate  the  disease  ;  or  the  primary  growth  being 
in  one  of  the  limbs,  the  secondary  growths  may  occur  only  in  the  lungs,  so 
that  the  infection  obviously  took  place  through  the  systemic  veins  and  the 
pulmonary  artery.  Malignant  tumours  often  penetrate  into  the  interior 
of  veins ;  there  is,  therefore,  no  difficulty  in  understanding  how  nuclei,  or 
cells,  or  even  pieces  of  the  growth,  may  get  washed  away  by  the  blood- 
current,  and  carried  to  distant  parts.  Cancerous  thrombi  form  soft  colour- 
less masses,  parts  of  which  are  blended  inseparably  with  the  coats  of  the 
vessel,  while  other  parts,  often  much  elongated  and  lobulated,  project  into 
its  channel,  either  perfectly  smooth  on  the  surface,  or  coated  with  a  layer 
of  fibrin.*  Dr  Moxon  mentions  in  the  '  Guy's  Hospital  Reports,'  vol.  xviii 
(3rd  series),  that  he  had  twice  seen  cancer  growing  in  clots  which  lay 
w'ithin  the  cavity  of  the  right  ventricle  at  its  apex,  brought,  no  doubt,  by 
the  blood  of  the  systemic  veins.  In  1871  Dr  Payne  showed  to  the  Patho- 
logical Society  a  heart  in  which  both  the  right  auricular  appendix  and  the 
apex  of  the  left  ventricle  contained  similar  cancerous  thrombi  projecting 
from  between  the  muscular  trabecular.  In  that  instance  the  infecting 
agent  must  have  traversed  the  jDulmonary  capillaries  from  the  right  side  of 
the  heart  to  the  left. 

Secondary  tumours  most  often  spread  by  lymphatics  to  the  lymph- 
glands,  less  frequently  by  the  veins  to  the  lungs,  or  th©  liver.  In  some 
cases,  however,  their  distribution  is  different  from  what  we  should  have 
expected  on  anatomical  grounds.  Thus,  in  a  case  of  epithelioma  of  the 
oesophagus,  tho  lungs  were  found  healthy,  but  a  secondary  nodule  existed  in 
one  kidney ;  and  in  a  woman  with  cancer  of  the  breast,  almost  ever\^  bone 
may  become  cancerous,  while  the  viscera  remain  free  from  the  disease. 

We  ought  to  add,  as  an  authentic  although  rare  way  in  which  malif'nant 
growths  may  multiply  in  the  body,  the  possibility  of  portions  of  a  tumour 
becoming  transplanted  when  set  free  by  ulceration.    In  1868  Dr  Moxon 

*  Somp  time  ago  1  saw  an  instance  in  which,  the  primary  growth  being  in  the  liver 
and  the  hepatic  veins  extensively  involved,  the  lower  border  of  one  Inner  contained  a 
whitish-yellow  wedgc-shaperl  mass,  exactly  like  an  infarctns  dne  to  embolism  from  ordinary 
thrombosis;  Dr  Pye-Smitli,  however,  under  whose  charge  the  case  had  been  durincr  life 
found  that  it  was  really  a  secondary  nodule  of  the  tumour. — C.  H.  P,  "  ' 
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showed  to  the  Pathological  Sopiety  a  specimen  in  which  he  thought  that 
an  epithelioma  of  the  oesophagus  extending  into  the  trachea  had  in  this 
way  infected  the  lungs  ;  secondary  nodules  were  seated  in  the  interior  of 
the  lower  lobes,  and  not  beneath  the  pleura,  as  is  usually  the  case  ;  they 
occupied  the  centres  of  lobules,  and  small  tubes  could  be  traced  up  to  them. 
He  there  mentions  that  Mr  Simon  had  exhibited  specimens  in  which 
"  cancer  germs  "  had  appeared  to  take  root  in  the  bladder  after  descending 
the  ureter  from  the  kidney.  In  a  case  observed  by  Dr  Bristowe,  a  malig- 
nant growth  of  the  interior  of  the  skull  had  apparently  infected  the  cord 
low  down  by  fragments"  which  had  fallen ;  and  in  the  abdomen  we  some- 
times find  a  nodule  just  opposite  to  the  primary  tumour  and  in  contact  with 
it.  So  several  cases  are  on  record  in  which  cancer  has  started  in  one 
labium  of  the  vulva  and  been  apparently  transferred  by  contact  to  the 
other.  In  a  case  of  cancer  of  the  duodenvun  shown  before  the  Pathological 
Society  there  were  two  ulcers  which  were  so  placed  that  one  readily  came 
in  contact  with  the  other  at  the  bend  of  the  gut  ('  Path.  Trans.,'  1894,  p.  63). 

This  direct  transfer  must,  however,  take  place  under  exceptional  con- 
ditions, for  such  cases  as  those  just  cited  are  admittedly  rare.  The  particles 
detached  from  a  malignant  growth  are,  as  a  rule,  dead  and  already  decayed, 
and  no  authentic  case  appeal's  to  have  been  recorded  of  cancer  of 
the  vagina  or  os  uteri  in  a  woman  producing  the  same  disease  in  her 
husband. 

In  some  cases  it  has  been  possible  to  produce  cancerous  disease  in 
an  animal  by  "  grafting  "  a  portion  of  a  similar  growth  in  another  animal 
of  the  same  species.  But  it  has  never  yet  been  possible  to  inoculate  one 
of  the  lower  animals  with  cancer  fro^^  a  human  being  or  from  a  different 
animal,  although  the  attempt  has  been  frequently  made. 

Malignant  behaviour  and  cancerous  structure. — ^The  above  characters 
which  Virchow  laid  down  as  distinguishing  malignant  from  innocent  new 
growths  belong  to  other  infective  processes,  such  as  septicaemia,  pyaemia, 
and  tubercle.  These  exhibit  "  local  progi'ession,"  and  sometimes  pay  little 
more  respect  to  the  natural  boundaries  of  the  tissues  than  does  cancer 
itself.  They  spread  to  lymphatic  glands,  and  may  undergo  "  generalisa- 
tion "  or  "  metastasis  "  through  the  blood.  It  is  not,  therefore,  surprising 
that  these  malignant,  invading,  infective  properties  are  not  exckisively 
found  in  one  anatomical  kind  of  tumour.  It  has  long  been  recognised  that 
no  absolute  line  of  histological  distinction  can  be  drawn  between  innocent 
and  malignant  growths.  Paget  described  in  1853,  under  the  name  of  "  re- 
current fibroid,"  a  growth  characterised  by  an  inveterate  tendency  to  return 
in  situ  after  removal,  without  infecting  distant  structures.  Wilks,  in  his 
'  Lectures  on  Pathology,'  published  in  1859,  made  a  separate  gi'oup  of 
"  semi-malignant "  tumours,  including,  besides  the  "  recurrent  fibroid  "  of 
soft  structures,  the  "  osteosarcoma "  of  bone ;  and  he  specially  recorded 
instances  in  which  "  myeloid  "  or  "  enchondromatous  "  growths,  which  were 
then  generally  regarded  as  innocent,  appeared  metastatically  in  the  lungs. 

Varieties  of  cancer. — The  older  surgeons  had  recognised  a  great  variety 
of  cancerous  or  malignant  growths  "  solanoid  "  (*.  e.  cutting  firm  like  a 
raw  potato),  fungus  hsematodes  (sprouting  rapidly  and  bleeding  readily), 
villous  or  cauliflower  excrescences,  white  and  soft  like  brain  or  marrow, 
and  so  on. 

The  result  of  microscopic  investigation  was  to  limit  these  varieties  to 
the  following: — Scirrhus,  or  hard  cancer;  Encephaloid,  medullary,  or  soft 
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cancer ;  Epithelioma,  or  horny  cancer  ;  Melaiiotic,  or  black  cancer  ;  Osteoid, 
or  bony  cancer ;  and  Colloid,  or  gelatinous  cancer.  Virchow  showed  that 
most  instances  of  "  encephaloid  cancer,"  "  melanotic  "  and  "  osteoid  cancer," 
really  belonged  to  the  connective-tissue  series  of  growths,  for  which  he 
revived  the  old  name  of  Sarcoma.  There  are  other  soft  tumours,  however, 
which  have  the  alveolar,  glandular,  epithelial  character  of  true  cancer, 
and  these  are  now  closely  associated  with  the  scirrhous  tumours,  the  only 
difference  being  the  density  and  comparative  abundance  of  the  fibrous  net- 
work compared  with  the  soft  cellular  contents  of  the  acini.  In  essential 
character  carcinoma  agrees  with  growths  of  the  tongue,  lip,  and  skin,  which 
used  to  be  called  epithelioma  or  cancroid,  but  are  now  recognised  as  the 
horny  or  ceratoid  variety  of  carcinoma. 

Classification. — No  one  has  yet  framed  a  completely  satisfactory  classifi- 
cation of  tumours.  The  following  arrangement,  like  all  others  now  in  use, 
is  a  modification  of  Virchow's.  So-called  cystic  tumours  are  excluded.  If 
merely  dilated  cavities  containing  fluid  (retention-cysts),  they  are  no  more 
"  tumours  "  in  the  modern  sense  than  is  a  hydrocele,  or  an  oesophageal 
pouch.  If  due  to  an  animal  parasite  (hydatids)  they  are  not  neoplasms, 
but  foreign  bodies.  If  degenerations  of  solid  tumours,  as  glioma,  their 
place  is  with  the  structure  of  which  they  are  the  outcome. 

I.  Tumours  formed  on  the  type  of  connective  tissue  :  mesoblastic. 
(a)  Following  fully  developed  connective  tissues. 

1.  Fibroma,  or  fibrous  tumour,  innocent. 

1.  Fihroma,  or  fibrous  tumour,  innocent. 

3.  Glioma,  like  neuroglia  "  brain,  spinal  cord,  and  retina. 

4.  Chondroma,  or  cartilaginous  tumour,  sometimes  malignant. 

5.  Osteoma,  or  bony  tumour. 

6.  Odontoma,  or  ivory  tumour. 

7.  Lymphoma,  or  lymphadenoma. 

(6)  Following  embryonic  connective  tissues. 

8.  Myxoma,  resembling  the  tissue  of  the  umbilical  cord,  or  the 

vitreous  body — nasal  and  aural  polypi ;  *  subcuticular  and 
intermuscular  tissue  ;  uterine  moles.    Sometimes  recurrent, 
(y)  9.  Sarcoma,  resembling  undifferentiated  mesoblastic  tissue,  re- 
current and  more  or  less  malignant. 
10.  Comjjound  growths,  as  Fihro-lipoma,  Glio-sarcoma,  Myxo- 
sarcoma. 

II.  Of  epithelial  type :  epiblastic  and  hypoblastic. 

1.  Papilloma,  and  other  usually  innocent  growths  of  skin  and 

mucous  membrane. 

2.  Adenoma,  or  innocent  glandular  tumour. 

3.  Carcinoma,  or  cancer  :  glandular,  alveolar — malignant. 

III.  Of  the  type  of  higher  tissues. 

1.  Myoma,  or  muscular  tumour  :  rhabdomyoma,  leiomyoma. 

2.  Neuroma,  or  nerve  tumour. 

3.  Angioma,  or  vascular  tumour. 

4.  Lymphangioma,  or  lymphatic  tumour. 

IV.  Teratoma,  or  embryonic  tumour,  ranging  from  dermoid  cysts  to 

complete  parasitic  organisms  in  the  ovary  or  on  the  surface. 
*  See  Jacobson,  '  Guy's  Hosp.  Rep.,'  vol.  xli,  p.  217. 
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Many  of  these  foniis  of  tumour  have  surgical  rather  than  medical 
interest,  and  do  not  need  more  than  mention ;  but  others  which  affect 
numerous  internal  organs  will  be  most  conveniently  treated  here. 

1.  Mesoblastic  Tumours.— 1.  Fibroma.~Thk  is  made  up  of  fibrous 
tissue,  either  arranged  in  loose  meshes  or  tightly  felted  together.  In  the 
former  case  its  substance  is  soft  and  succulent;  in  the  latter  it  may  be 
exceedingly  tough,  so  as  to  creak  when  cut  through. 

True  fibrous  tumours  are  far  from  common.  The  most  important  are 
the  multiple  fibi'omata  of  nerve-sheaths,  often  called  neuroma.  Similar 
round  or  oblong  small  fibrous  nodules  occur  in  tendons  and  periosteum, 
particularly  in  children  after  rheumatism.  The  remarkable  multiple 
pedunculated  fibrous  growths,  which  are  sometimes  found  covering  the  skin 
in  immense  number,  will  be  described  with  other  cutaneous  tumours,  as 
fibroma  molluscum. 

Similar  growths  of  the  mucosa  of  the  intestine,  uterus,  or  bladder  are 
usually  pedunculated,  and  are  called  fibrous  polypi.  Fibroma  of  the  breast 
or  ovary  is  a  very  rare  disease.  It  is  not  uncommon  for  several  small 
fibrous  growths  to  be  found  in  the  kidneys,  which  appear  as  minute  soft 
white  nodules,  and  are  apt  to  be  taken  for  secondary  tumours  when  there 
is  a  growth  in  some  part,  or  for  tubercles. 

Fibrous  tumours  are  small,  and  very  rarely,  if  ever,  recur  after  removal, 
Paget's  recurrent  fibrous  tumour  is  now  recognised  as  a  spindle-celled 
sarcoma.  English  writers  separate,  under  the  name  of  Myoma,  a  common 
variety  of  tumour  containing  much  fibrous  tissue,  on  account  of  the  pre- 
sence in  it  of  more  or  less  numerous  bands  of  smooth  muscle  ;  but  most 
German  pathologists  replace  these  growths,  which  are  seen  in  the  uterus 
and  in  the  prostate,  among  the  fibromata.  Some  small  "  fibroids,"  however, 
have  certainly  rod-shaped  nuclei  and  other  characters  of  muscle.  Dr  Fagge 
described  a  myoma  from  the  oesophagus  ('  Path.  Trans.,'  vol.  xxvi,  p.  94). 

There  are  true  myomata  (rhahdoinyomata),  or  tumours  of  striated 
muscle,  sometimes  found  in  the  kidney  and  elsewhere.  They  are  of  purely 
pathological  interest. 

2.  Lipoma. — This  is  a  tumour  consisting  of  adipose  tissue  like  the 
subcutaneous  fat,  but  circumscribed,  and  generally  enclosed  in  a  well- 
marked  capsule.  It  is  the  largest  of  all  innocent  growths,  often  multiple, 
and  common  on  the  surface  of  the  body.  When  they  occur  in  the  interior 
of  the  body  fatty  tumours  do  not  produce  symptoms  so  as  to  come  under 
medical  observation,  unless  they  are  so  large  as  to  press  upon  important 
organs,  which  is  very  seldom  the  case.  But  Dr  Frederick  Taylor  ('  Path. 
Trans.,'  vol.  xxvii)  met  with  a  case  in  which  a  lipoma  grew  in  the  post- 
pharyngeal space  of  a  child,  and  caused  death  by  suffocation.  In  the 
abdomen  such  growths  have  occasionally  reached  an  immense  size,  and  have 
been  mistaken  for  ovarian  tumours. 

3.  The  modified  connective  tissue  of  the  central  nervous  system,  called 
neuroglia  by  Virchow,  gives  rise  to  a  characteristic  kind  of  new  growth 
confined  to  the  brain  and  (as  a  rare  event)  to  the  cord  and  the  retina,  and 
named  Gliom,a.  It  will  be  described  as  the  most  frequent  among  "  simple  " 
tumours  of  the  brain. 

4.  Enchondroma. — Tumours  made  up  of  cartilage  were  so  named  by 
Johannes  Miiller.  Histologically  they  differ  widely  in  different  cases  ;  the 
matrix  may  be  either  hyaline  or  fibrous,  and  the  cells  may  present  various 
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characters.  They  usually  begin  in  bone,  occasionally  in  the  testis  or 
parotid,  and  are  sometimes  malignant  in  their  course.  They  scarcely  come 
under  the  notice  of  the  physician.  Virchow  describes  multiple  chondro- 
mata  of  the  lungs,  situated  chiefly  near  their  roots,  and  probably  bearing 
some  relation  to  the  cartilages  of  the  bronchia,  found  accidentally  m  the 
post-mortem  room.  The  cartilaginous  tumours,  which  are  not  infrequently 
found  in  the  testis  and  parotid  gland,  are  mixed  tumours  best  described  as 
chondrosarcoma. 

5.  Osteoma. — This  is  the  technical  name  for  growths  which  consist  of 
osseous  tissue,  but  it  is  not  often  used.  For  when  a  tumour  projects  out- 
wards from  a  bone  it  is  called  an  exostosis,  and  when  it  extends  inwards  (as 
into  a  frontal  sinus)  it  is  sometimes  called  an  endostosis.  Most  other  bony 
growths  contain  soft  structures  as  well — osteochondroma,  osteosarcoma. 

A  remarkable  kind  of  growth,  to  which  the  name  Malignant 
Osteoid  Tumour  has  been  appropriated,  comes  under  the  notice  of  the 
physician  rather  than  that  of  the  surgeon.  By  Paget  it  was  called  "  Osteoid 
Cancer."  Virchow's  term,  "  Osteoid  chondroma,"  was  unfortunate,  since 
(as  he  himself  pointed  out)  the  structure  of  the  non-calcified  part  of  the 
growth  is  not  that  of  cartilage  but  of  periosteum.  Moreover,  confusion  has 
arisen  from  its  being  supposed  to  be  identical  with  an  ossifying  enchon- 
droma,"  which  is  a  tumour  really  consisting  of  cartilage,  the  deeper  and 
older  parts  of  which  have  undergone  conversion  into  bone.  Wilks  and 
Moxon  term  this  growth  "  Periosteoma,"  and  define  it  as  representing  the 
varied  tissues  of  ossifying  bone. 

These  malignant  osteoid  tumours  are  made  up  of  an  exceedingly  dense, 
firm,  and  tough  material,  which  is  of  a  pale  greyish  colour,  and  cannot  be 
teased  out.  Under  the  microscope  it  may  appear  more  or  less  distinctly 
fibrous.  Paget  describes  the  fibres  as  "  crisp  and  stiff,"  or  as  moderately 
broad,  "  with  uneven  thorny  edges,"  and  arranged  in  bundles,  "  looking  like 
fagots."  Embedded  in  this  substance  are  cells,  which  are  rather  small,  of 
round  or  oval  shape,  without  alveoli.  When  calcification  takes  place,  earthy 
salts  are  deposited  in  hard  granular  masses,  but  in  some  parts  more  or  less 
perfectly  formed  bone  may  be  seen.  The  calcified  growth  has  a  peculiar 
dull  white  aspect  like  chalk  or  mortar.  It  cannot  be  cut,  and  must  be  sawn 
through,  but  it  may  be  "  rubbed  or  scraped  into  a  fine  dry  powder." 

Malignant  osteoid  tumours  are  most  frequent  in  young  subjects.  Of 
nineteen  cases  collected  by  Paget,  five  occurred  in  persons  between  ten 
and  twenty  years  old,  nine  in  those  who  were  between  twenty  and  thirty, 
and  none  over  fifty.  They  are  generally  attended  with  severe  pain.  Their 
favourite  seat  is  the  lower  end  of  the  femur.  One  in  Guy's  Hospital  affected 
the  humerus  close  to  the  shoulder.  This  kind  of  growth  forms  a  very  large, 
hard  mass,  surrounding  the  whole  circumference  of  the  bone,  slightly  if 
at  all  nodulated  on  the  surface,  and  gradually  sinking  down  to  the  level 
of  the  rest  of  the  shaft.  Thus  it  might  seem  to  be  outside  the  bone,  but 
on  section  the  medullary  cavity  and  the  cancellous  tissue  are  found  to  be 
completely  occupied  by  the  opaque,  hard  substance  above  described.  When 
a  flat  bone  is  attacked,  the  growth  is  said  by  Paget  always  to  project 
from  both  surfaces.  We  had  a  remarkable  case  in  which  the  two  iliac  bones 
were  affected  symmetrically,  each  having  a  large  bossy  prominence  pro- 
jecting from  both  the  dorsum  and  the  venter,  which  might  have  been  felt 
during  life.  There  may  be  many  such  tumours  growing  from  different 
bones  in  the  same  patient,  and  the  clinical  aspect  of  the  case  mav  be  that 
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of  a  cerebral  tumour  or  of  paraplegia  from  compression  of  the  cord.  Or, 
again,  the  symptoms  may  be  thoracic,  from  an  immense  nuxss  lying  at  the 
root  of  the  lungs,  or  from  numerous  nodules  scattered  in  their  substance 
and  beneath  the  pleurae.  The  secondary  growths  in  lymph-glands  and 
viscera  look  like  those  of  the  bones.  They  may  be  calcified  until  only  a 
nan-ow  white,  fibrous-looking  substance  remains  round  their  edges. 

6.  New  growths  of  the  type  of  lymph-glands. — Among  the  primary 
forms  of  tumour,  in  Virchow's  classification,  is  one  to  which  he  gave  the 
name  of  lymphoma,  and  of  which  he  defined  the  structure  as  being  identical 
with  that  of  a  lymphatic  gland  or  of  a  solitary  follicle  :  the  leucocytogenic 
or  ••  adenoid  tissue  of  His."  It  is  made  up  of  cells,  which  lie  in  the  meshes 
of  a  stroma.  The  cells  are  leucocytes,  and  can  be  more  or  less  readily 
removed  by  pencilling  a  thin  section  of  the  growth.  The  stroma,  which 
then  becomes  visible,  is  characterised  by  being  "reticulated;"  that  is  to 
say,  its  fibres  branch  and  unite  together,  many  of  the  points  of  union  being 
occupied  by  nucleated  cells  which  are  comparable  with  fixed  connective- 
tissue  corpuscles,  triangular  or  stellate  in  form. 

Some  pathologists  still  question  whether  the  enlarged  glands  of  leu- 
chsemia  are  not  the  result  of  the  leucocytes  of  which  the  blood  is  full  being 
deposited  in  the  interstices  of  the  tissues.  By  many  French  observers,  in- 
cluding Comil  and  Ranvier,  the  term  "  lymphadenoma  "  is  used  to  include 
mycosis  fungoides,  which  is  by  most  pathologists  regarded  as  a  granuloma, 
and  by  some  as  a  sarcoma.  In  the  malady  known  as  anaemia  lymphatica  or 
Hodgkin's  disease "  growths  spring  up  in  immense  numbers,  and  some- 
times with  extreme  rapidity,  not  only  in  the  lymphatic  glands  and  the 
spleen,  but  in  almost  every  organ  and  tissue  ;  and  they  spread  from  one 
part  to  another  without  regard  to  natural  boundary  lines.  Their  histo- 
logical characters  vary  so  much  that  we  must  regard  "  Hodgkin's  disease  " 
as  a  clinical  rather  than  a  pathological  name.  The  difficulty  is  to  distin- 
guish the  new  growth  lymphoma  from  (1)  irritated  or  inflamed  lymph- 
glands,  (2)  hypertrophic  lymph-glands,  (3)  tuberculous  lymph-glands,  and 
(4)  small  round-celled  sarcoma  of  the  lymph-glands. 

The  term  "  lymphosarcoma,"  like  lymphadenoma,  has  been  employed 
in  different  senses  by  different  writers.  Some  seem  to  apply  it  to  any 
sarcomatous  growth  having  its  starting  point  in  lymphatic  glands  ;  while 
Virchow  used  lymphosarcoma  for  lymphoma  which  does  not  caseate,  and 
which  undergoes  rapid  enlargement ;  he  would  include  under  this  head  most 
instances  of  Hodgkin's  disease,  and  all  the  lymphomatous  tumours  of  the 
mediastinum.  But  it  is  certain  that  many  of  the  cases  in  question,  even 
where  a  large  number  of  organs  are  involved,  exhibit  no  histological 
characters  other  than  those  of  a  pure  lymphoma.  The  best  course  seems  to 
be  to  keep  to  the  anatomical  meaning  of  anatomical  terms  without  refer- 
ence to  clinical  events;  and  to  reserve  the  name  of  lymphosarcoma  for 
such  growths  as  appear  to  be  transitional  between  lymphoma  and  sarcoma. 
Lymphoma  will  then  denote  a  tumour  composed  of  normal  lymphatic 
(adenoid  or  cytogenic)  tissue. 

7.  Myxoma. — The  true  relations  of  this  form  of  tumour  Avere  first 
recognised  by  Virchow.  Older  synonyms  for  it  are  "  collonema,"  "  sarcoma 
gelatinosum,"  and  fibro-cellular  tumour  "  (Paget),  and  it  was  probably 
often  confounded  with  colloid  cancer.  It  consists  of  a  semi-translucent 
material,  sometimes  so  soft  as  to  quiver  like  a  jelly,  of  a  bluish  or  yellowish 
tint,  and  emitting  a  sticky  fluid  when  squeezed  or  scraped.    This  comes 
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frou)  the  intercellular  stroma,  and  owes  its  viscidity  to  the  presence  of 
mucin.  The  addition  of  acetic  acid  to  a  thin  slice  of  the  growth  renders 
it  white  and  opaque  from  precipitation  of  the  mucin. 

The  cells  are  generally  scattered  at  considerable  intervals.  They  may 
be  round,  but  they  are  often  stellate,  with  long  processes  ramifying  in  the 
stroma.  Virchow  showed  that  this  structure  is  identical  with  that  of  the 
gelatinous  tissue  which  in  earlier  foetal  life  occupies  the  place  of  the 
subcutaneous  fat,  w^iich  at  birth  is  found  in  the  umbilical  cord,  and  Avhich 
constitutes  the  vitreous  body  of  the  eye.  Myxomata  are  sometimes  found 
in  large  numbers  on  the  nerve-trunks.  Myxo-lipoma  and  myxo-chondrouia 
are  met  with.  Some  polypi  of  mucous  membranes  are  fibro-myxomatous  in 
structure,  and  also  the  so-called  "  hydatid  moles  "  of  the  uterus. 

8.  Sarcoma. — Virchow  referred  to  the  connective-tissue  series  of  growths 
certain  malignant  tumours,  especially  those  formerly  known  as  "  ence- 
phaloid  "  and  "  melanotic  "  cancer.  He  grouped  them  with  other  tumours 
of  innocent  character,  or  which  at  most  exhibit  a  tendency  to  return  in  loco 
after  extirpation,  and  he  adopted  for  them  all  the  name  of  sarcoma.  The 
word  Sarcoma,  although  it  dates  back  to  Galen,*  and  had  been  employed 
by  subsequent  writers  down  to  the  time  of  Abernethy,  had  fortunately 
fallen  into  disuse. 

The  cells  of  a  sarcoma  may  be  of  three  kinds  : 

a.  Round-cells. — These  vary  in  character  in  different  cases.  Sometimes 
they  are  undistinguishablc  from  leucocytes.  Sometimes  they  are  much 
larger,  and  they  are  then  often  exceedingly  delicate,  so  that  the  addition  of 
water  to  a  microscopical  specimen  may  cause  the  disappearance  of  all  but 
the  nuclei,  which  then  seem  to  be  free. 

h.  Spindle-cells. — These  occur  in  the  growths  which  by  French  writers 
had  been  called  fihro-plastic,  and  which  had  in  England  been  recognised 
by  Paget  and  others  as  "  Recurrent  Fibi-oid."  They  have  an  elongated 
shape,  tapering  gradually  into  a  point  at  each  end,  or  having  their  ends 
prolonged  as  delicate  sinuous  fibres.  Their  nuclei  are  oval,  fusiform,  or 
oat-shaped. 

c.  Giant-cells. — Under  this  name  are  now  described  certain  bodies, 
which,  however,  are  rather  irregular  masses  of  protoplasm  than  cells,  and 
which  contain  round  or  oval  nuclei  to  the  number  of  ten,  twenty,  thirty,  or 
even  more.  From  similar  elements  being  found  in  the  medulla  of  bones, 
especially  during  foetal  life,  as  Kolliker  and  Robin  discovered,  they  were 
termed  myeloid  cells,"  or  by  French  writers  myelojilaxes.  The  growths 
in  which  they  occur,  and  which  are  comparatively  infrequent,  were  by 
Paget  and  Wilks  described  as  a  special  kind  of  tumour.  Virchow,  however, 
showed  that  such  gi-owths  always  contain  spindle-cells  as  well,  and  therefore 
placed  them  among  sarcomata. 

Beside  these  different  kinds  of  cells,  a  sarcoma  also  contains  blood- 
vessels, which  are  sometimes  so  large  and  receive  so  abundant  a  supply  of 
arterial  blood  that  it  may  pulsate  ;  indeed,  a  pulsating  sarcoma  has  been 
mistaken  for  an  aneurysm.  The  walls  of  the  smaller  branches  of  these 
vessels  usually  consist  of  spindle-cells  applied  to  one  another  in  such  a  war 
as  to  enclose  a  blood-channel  between  them.  It  is,  therefore,  not  surprising 
that  they  may  allow  blood  to  escape  into  the  substance  of  the  gi-owth,  so  that 

*  'S.c'ipKMita  tffri  (TapKoQ  Iv  ro7c  /ivicrTjpfft  Trapa  (pv<nv  avh]mQ,  tari  ?t  aapKi^fia  ri  Km  6 
TToXvirovg.  (Sarcoma  is  an  unnatural  fleshy  growth  in  the  nostrils,  and  a  polypus  is  also  a 
kind  of  sarcoma.) — '  Galeni  do  Deform,  medendis.' 
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on  section  the  mass  looks  like  a  mere  clot.  Such  tumours  increase  in  size 
with  extraordinary  rapidity ;  and  they  were  formerly  known  as  f  ungus 
hceniatodes,  a  name  now  almost  forgotten.  In  some  cases  there  are  so  few 
cells  between  the  vessels  that  there  may  be  great  difficulty  in  recognising 
any  new  growth.* 

There  appear  to  be  few  lymphatic  vessels  in  sarconui,  but  the  cells  of  a 
sarcoma  are  always  surrounded  by  a  stroma  of  connective  tissue. 

The  fact  that  fibres  and  blood-vessels  run  between  the  sarcoma-cells  is 
characteristic,  and  distinguishes  this  group  of  malignant  tumours  from 
those  formerly  confounded  with  them  under  the  common  name  of  cancer. 
Occasionally,  however,  as  Billroth  first  observed,  there  is  a  regular 
alveolar  structure,  like  that  of  carcinoma  ;  the  cells  are,  however,  smaller, 
uniform,  and  not  like  epitheliuixi,  and  the  stroma  is  less  abundant  and  firm  ; 
moreover  the  alveoli  do  not,  it  Avould  seem,  form  branching  tubular 
or  glandiform  passages.  Since  we  have  believed  that  true  cancers  can  arise 
only  from  epithelium,  alveolar  sarcoma  has  acquired  importance,  from 
enabling  pathologists  to  account  for  apparent  exceptions  to  this  rule. 

Still  greater  complexity  is  caused  by  the  combination,  in  the  same 
tumour,  of  different  structures  belonging  to  the  connective-tissue  series, 
such  as  cartilage,  mucous  tissue,  bone  or  fat.  Perhaps  the  occvirrence  of 
certain  rare  cases  m  which  a  growth,  ordinarily  innocent,  sets  up  secondary 
tumours  in  distant  organs  may  be  explained  by  the  presence  in  it  of  more 
or  less  numerous  embryonic  cells,  the  diffusion  of  which  by  the  blood-stream 
causes  the  infection.  According  to  this  view  all  such  tumours  are  "  mixed," 
and  should  be  designated  accordingly.! 

Another  cause  which  modifies  the  appearance  of  sarcoma  is  the  occur- 
rence of  degenerative  changes.  Of  these  caseation  is  the  most  common,  but 
calcification  and  myxomatous  changes  also  occur. 

To  the  naked  eye  sarcomatous  tumours  vary  greatly  in  consistence  and 
in  colour  ;  but  there  is  no  constant  relation  between  these  characters 
and  their  histological  structure.  Still,  the  softest  and  whitest  among  them 
—those  which  would  be  termed  "  encephaloid  "  or  "  medullary  " — consist 
rather  of  round-  than  of  spindle-cells.  True  cancers  never  have  so  homo- 
geneous, white,  glistening  an  appearance  as  is  shown  by  many  sarco- 
mata ;  and  the  only  cases  in  which  they  are  equally  soft  are  those  in 
which  thev  grow  into  the  interior  of  a  free  space,  as  into  the  enlarged  pelvis 
of  a  kidney,  or  into  the  channel  of  a  vein,  where  they  meet  with  scarcely 
anv  resistance.    The  giant-celled  sarcomata  are  often  recognisable  without 

*  In  1877  I  niiKie  an  antousy  in  tlie  cnse  of  ;i  lad  aired  fifteen,  wlio  liad  been  under 
Mr  Cooper  Foister's  ciive  for  a  fracture  of  the  femur,  whicli  seemed  clearly  to  have  been 
caused  by  external  violence.  Repair  did  not  take  place,  an  incision  led  merely  to  the 
escape  of  blood  ;  and  amputation  was  followed  l)y  the  death  of  the  patient.  I  found  the 
injured  bones  ^md  muscles  soaked  in  blood,  and  at  first  I  hiid  no  suspicion  of  there  bein<r 
any  tumour  elements.  But  presently  I  noticed  that  the  blood-stnined  appearance  of  the 
muscles  was  limited  definitely  by  convex  mar;:ins;  and  the  microscope  showed  masses  of 
delicate  spindle-cell  tissue  in  them.  In  the  lunp;s  there  were  five  or  six  scattered  secondary 
nodules,  the  size  of  nnirbles,  and  reddish  in  colour,  prqjectin.i;  ;ibove  the  level  of  tlie  pleural 
surface.  These,  however,  felt  quite  soft;  and  when  cut  into,  each  of  them  colhipsed, 
leavinq-  a  cavity  surrounded  only  by  a  very  narrow  margin  of  indefinite-lookinor  tissue. 
For  fiu-rher  details  of  this  case  see  '  Guy's  Hospital  Reports'  for  1880,  p.  17.— C.  H.  K. 

t  In  a  ciise  at  Guy's  Hospital  fibromata  of  the  uterus  led  to  the  formation  in  the  lungs 
of  similai-  prowtlis  in  which  the  unstriped  muscular  fibres  were  as  conspicuous  as  in  the 
uterine  tumours  themselves.  And  in  another  case,  that  of  an  infant  fifteen  months  old  at 
the  time  of  death,  there  were  in  the  liver,  secondary  to  a  mixed  sarcoma  of  the  neck,  a 
number  of  dense  fiat  button-Hke  nodules,  which  consisted  almost  entirely  of  wcll-devoloped 
fibrous  tissue,  although  at  the  margins  some  spindle-cell  elements  were  discovered.— C.  H.  F. 
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difficulty  at  the  first  glance  :  they  are  blotched,  or  uniformly  tinted  with  a 
dull  pink,  contrasting  here  and  there  with  a  greyish  hue. 

Distribution. — The  primary  seat  of  a  sarcoma  gives  a  good  presumption 
of  its  histological  character,  A  growth  which  starts  in  the  submucous  tissue 
of  the  alimentary  canal,  or  in  one  of  the  solid  viscera,  is  not  likely  to  be 
made  up  of  spindle-cells.  The  fasciculated  sarcomata  belong  to  the  perios- 
teum and  to  the  fascise.  Giant-celled  sarcomata  arise  usually  in  the  can- 
cellous substance  of  bones,  and  spread  out  the  compact  tissue  over  them. 
They  also  often  appear  in  the  form  of  epulis,  a  growth  projecting  into  the 
mouth  from  the  alveolar  processes  of  the  jaws  ;  but  some  of  these  tumours 
are  purely  fibrous. 

Round-celled  sarcoma  may  occur  in  any  connective  tissue,  but  is  most 
common  in  bone,  intermuscular  septa,  corium,  the  testis  and  ovary,  the 
kidney  in  children,  and  the  central  nervous  system — the  brain,  spinal  cord, 
and  retina.  Spindle-celled  sarcoma  grows  from  periosteum  and  fasciae, 
submucous  tissues  and  other  fibrous  structures,  and  it  also  occurs  as  a 
mammary  tumour.    Alveolar  sarcoma  has  been  met  with  in  the  skin. 

Sarcoma  is  most  common  in  children  and  young  adults,  and  is  some- 
times congenital ;  "  cancer  "  in  early  life  is  almost  always  malignant  sar- 
coma. They  rarely  occur  as  primary  growths  in  viscera  or  on  mucous 
surfaces,  but  are  frequent  in  bones,  in  joints,  and  in  lymph-glands. 
Secondary  growths  appear  to  follow  the  distribution  of  the  veins,  not  of 
the  lymphatics. 

Malignancy  of  sarcomata. — Among  the  forms  of  sarcoma,  the  "  degi'ee 
of  malignancy,"  that  is  to  say,  the  likelihood  of  recurrence  after  removal 
and  of  infection  of  distant  organs,  may  be  thus  expressed.  The  least 
malignant  is  the  giant-celled  or  myeloid  sarcoma,  then  the  glio-sarcoma  of 
the  retina,  then  cartilaginous,  then  spindle-celled  sarcoma,  then  the 
melanotic  form,  to  be  presently  noticed,  and  lastly  the  round-celled  sarcoma, 
which  is  malignant  as  the  worst  cancers.  In  fact,  the  sarcomatous 
growths  of  this  variety,  which  one  meets  with  in  the  bones,  kidneys,  and 
intermuscular  spaces  in  infants  and  young  children,  are  more  vascular, 
grow  more  rapidly,  and  are  more  speedily  fatal  than  any  carcinoma  in  an 
adult. 

The  recurrence  of  a  sarcoma  after  removal  is  probably  chiefly  due  to  the 
absence  of  any  fibrous  capsule.  They  never  "  shell  out,"  and  the  tissues 
ai-ound  are  infected  with  cells  (or  "  germs  "  or  "  virus  ")  far  bevond  the 
apparent  limits  of  the  growth. 

The  fact  that  sarcoma  infects  by  the  blood  and  not  the  Ivmpli  is  no 
doubt  due  to  its  vascularity  and  the  absence  of  lymphatics.  Lymph-glands 
are  rarely  affected  by  secondary  sarcoma.  The  lungs  are  its  most  common 
seat. 

Melanotic  sarcoma. — This  constitutes  the  larger  part  of  what  w\as 
formerly  known  as  "Melanotic  Cancer."  Rindfleisch  suspected  that  even 
when  a  pigmented  growth  possesses  an  alveolar  structure  it  is  yet  likely  to 
be  a  sarcoma  of  Bilh'oth's  "  alveolar  "  form.  But  most  pathologists  allow 
that  true  carcinomata  are  sometimes  melanotic* 

As  a  rule,  melanotic  sarcoma  starts  from  some  part  of  the  bodv  which 
normally  contains  pigment,  generally  from  the  skin  or  from  the  choroid 
coat  of  the  eye,  and  usually  in  the  later  period  of  life. 

*  Dr  Fn^ore  examined  one  specimen  (from  the  sl<in  of  tlie  neclc)  in  which  the  c^lls 
lining  the  walls  of  the  nlveoli  were  distinctly  columnar  in  form,  and  arranccd  side  bvside 
so  that  their  epithelial  character  could  not  be  doubted.  " 
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A  curious  fact  is  that  the  rectum  sometimes  becomes  the  seat  of  a 
priiuary  melanotic  tumour.  Grey  or  white  horses,  which  have  a  deficiency 
of  cutaneous  pigment,  are  extremely  liable  to  be  affected  Avith  a  pigmented 
growth  situated  about  the  anus  or  upon  the  tail. 

When  the  melano-sarcoma  starts  in  the  skin,  it  usually  begins  in  a  pig- 
mented mole ;  and  the  histological  type  is  most  often  that  of  alveolar 
sarcoma,  not  true  carcinoma.  The  appearance  of  numerous  pigmented  moles 
is  not  uncommon  in  elderly  people,  and  is  often  a  warning  that  malignant 
disease  may  be  developing  internally.  The  matrix  of  the  nails  is  another 
occasional  seat  of  primary  melano-sarcoma. 

It  is  to  be  observed  that  the  distribution  of  pigment  in  melanotic 
tumours  is  exceedingly  capricious.  Whole  nodules  may  be  uniformly  black 
as  ink,  but  perhaps  others  in  the  same  case  are  white  and  medullary, 
and  yet  others  may  be  of  a  grey  colour,  or  streaked  or  marked  with  black 
patches  and  lines.  Where  there  is  no  alveolar  structure,  melanotic  sarco- 
mata usually  belong  to  the  spindle-celled  variety.  In  many  instances  they 
are  extremely  numerous,  and  they  may  be  thickly  scattered  in  regions  and 
tissues  which  are  seldom  affected  by  new  growths.  Thus  they  may  be 
found  along  the  course  of  the  intestine,  with  ulcerated  surfaces  projecting 
into  its  interior.  Others  may  be  found  in  the  spleen,  in  the  thyroid,  or  in 
the  muscular  substance  of  the  heart. 

Mixed  with  the  tumours  and  nodules  there  are  sometimes  black  spots 
or  patches,  which  look  as  though  they  were  mere  deposits  of  pigment 
without  any  new  growth  ;  for  example,  in  the  mucous  membrane  of  the 
stomach,  of  the  renal  pelvis,  and  of  the  bladder.  Llicke,  indeed,  says  that 
a  careful  examination  always  reveals  the  presence  of  cells  in  spots  thus 
affected  ;  but  Thiersch  relates  a  case  of  melanotic  carcinomai  of  the  skin  in 
which  at  certain  points  nothing  could  be  discovered  but  a  diffused  brown 
staining  of  papillae,  the  texture  of  which  was  perfectly  normal. 

From  a  medical  point  of  view  it  is  important  that  pigment  is  often 
excreted  in  the  urine  in  large  quantities,  when  melanotic  growths  are 
present  in  other  organs  than  the  kidneys  or  bladder.*  Urine  so  affected 
may  have  an  olive-green  hue  when  voided ;  it  becomes  darker  on  exposure 
to  the  air,  and  the  addition  of  nitric  acid  turns  it  a  deep  black.  It  may 
throw  down  a  deposit  consisting  partly  of  minute  granules,  partly  of 
rounded  brown  translucent  bodies  resembling  nuclei,  partly  of  casts  of  the 
uriniferous  tubules,  brown  or  black  with  pigment.  The  colouring  matter, 
which  is  known  as  melanin,  can  be  separated  as  a  powder,  and  when  sus- 
pended in  water  it  remains  unchanged  for  years.  Certain  of  the  tumours 
may  be  colourless,  even  in  cases  attended  with  melanuria.  It  therefore 
seems  clear  that  the  pigment  is  originally  manufactured  in  the  substance 
of  the  growths,  and  in  such  large  quantity  that  some  is  reabsorbed  and 
excreted  by  the  kidneys.  It  is  probably  derived  from  hsematin,  but  no 
oranee  or  reddish-brown  transition  tints  have  been  observed.  The  clinical 
recognition  of  melanuria  may  sometimes  be  of  help  in  the  diagnosis  of  an 
obscure  internal  tumour ;  but  it  must  not  be  confounded  with  the  blacken- 
ing of  the  urine  which  may  appear  when  carbolic  acid,  creasote,  or  tar  in 
any  form  has  been  applied  to  the  skin.  A  still  more  rare  symptom  of 
internal  melanotic  sarcoma  is  pigmentation  of  the  skin.  Dr  Wickham 
Legg  published  a  case  of  this  in  1884  ('  Path.  Trans.,'  vol.  xxxv,  p.  367). 

*  Two  iustaiices  were  brouglit  by  Dr  Fagge  before  the  Pathologicnl  Society  in  1876, 
and  it  had  previously  been  described  by  Eiselt  and  by  other  foreign  writers. 
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The  primary  frrowth  was  here  a  spindle-celled  melanotic  sarcoma  of  the 
choroid. 

JIultiple  sarcoma. — Sarcomatous  growths  in  the  interior  of  the  body 
are  sometimes  accompanied  by  ambiguous  symptoms.  In  certain  instances 
the  chief  complaint  of  the  patient  is  pain,  which  may  either  be  fixed  in 
certain  parts  or  widely  diffused,  and  may  vary  in  seat  from  time  to  time. 
Advancing  emaciation  and  anaemia  complete  the  clinical  features  of  the 
disease,  the  nature  of  which  often  remains  obscure  to  the  last.  The  follow- 
ing cases  are  examples. 

In  1880,  a  mau,  aged  fwty-six,  was  admitted  into  Guy's  Hospital  for  what  was  regarded 
as  a  goutv  affection  of  tlie  right  hand  and  of  the  left  great  toe.  He  complained  of  pains 
in  his  right  arm,  in  both  shoidders,  in  the  loins,  and  (especially'  during  defajcatiou)  in  the 
lower  part  of  the  spine.  He  also  suffered  severely  Irom  headache.  The  urine  was  at  one 
period  albuminous,  and  the  case  was  therefore  regarded  as  oiie  of  Bright's  disease  of  gouty 
origin.  Subsequently  the  urine  became  normal,  and  some  of  those  who  saw  the  patient  at 
that  time  suspected  that  he  was  exaggerating  bis  symptoms.  However,  he  grew  more  and 
more  wasted  and  bloodless,  and  his  pains  became  fixed  in  the  iliac  fossaj,  especially  on  the 
right  side.  The  most  careful  search  was  made  for  tumours,  whicb  it  seemed  could  hardly 
escape  detection  in  so  emaciated  a  subject.  A  few  weeks  before  death  hsematuria  occurred, 
and  this  of  course  led  to  the  suspicion  of  primary  malignant  disease  of  the  kidney.  At 
last  he  became  unconscious,  with  rigid  fiexion  of  tbe  right  arm,  and  in  this  state  he  died. 
The  autopsy  showed  that  sarcomatous  growths  had  occurred  to  au  enormous  extent,  but 
that  there  was  nowhere  any  tumour  discoverable  by  manipulation.  In  each  iliac  fossa  a 
layer  of  sarcom.atous  tissue  was  spread  out  beneath  the  ;)eriosteum,  and  there  was  a  large 
quantity  diffused  over  the  surface  and  in  the  interior  of  many  other  bones.  One  tumour, 
which  was  removed,  and  sawn  vertically  through,  had  iu  its  cancellous  tissue  many 
rounded  masses  as  large  as  walnuts.  On  the  under  surface  of  the  dura  mater  there  were 
a  number  of  button-like  nodules  indenting  the  brain.  One  kidney  had  two  small  tumours 
affecting  the  mucous  lining  of  its  pelvis.  The  growth  consisted  of  large  cells  of  the  most 
irregular  form  embedded  in  a  fibrous  matrix. 

Another  case  is  that  of  a  boy,  aged  .^^ixteen,  who  came  under  the  writer's  observation 
when  clinical  clerk  to  Dr  Owen  Eees  in  1854.  He  said  that  he  had  been  strong  and 
robust  until  eleven  weeks  before  his  admission,  when  he  began  to  suffer  from  pain,  at  first 
in  the  loins,  and  afterwards  in  the  shoulders  and  limbs.  There  was  great  tenderness  of  tbe 
whole  surface  of  the  body.  He  had  also  experienced  a  sensation  of  tingling  in  the  area  of 
distribution  of  the  ulnar  nerve  to  each  hand.  He  was  a  very  delicate-looking  lad,  with  a 
clear  complexion,  a  pink  flush  on  each  cheek,  a  moist  skin,  a  white  tongue,  and  a  pulse  of 
144.  The  first  diagnosis  was  of  subacute  rheumatism  ;  subsequently  of  chronic  inflamma- 
tion of  the  spinal  membranes.  He  lay  for  about  two  months,  during  which  time  he 
became  emaciated  to  the  most  extreme  degree.  Towards  the  last,  masses  of  enlarged 
glands  could  be  felt  through  the  walls  of  his  contracted  abdomen.  He  continuetl  to 
suffer  excruciating  pain  on  the  slightest  movement,  an(i  there  was  exquisite  tenderness  of 
the  skin.  One  day  he  became  insensible,  and  had  a  (!onvulsive  attack,  after  which  he 
lived  only  three  hours.  A  large  mass  of  medullary  sarcoma  was  found  in  front  of  the 
spine,  eroding  the  vertebra;,  and  involving  the  nerves  as  they  emerged  from  the  spinal 
canal. 

Sometimes  the  growth  of  multiple  sarcomata  leads  to  a  still  moie  rapidly  fatal  illness. 
In  vol.  XXV  of  the  '  Guy's  Hospital  Reports  '  are  recorded  certain  cases  which  were 
attended  with  purpura  and  other  hajmorrhages  from  mucous  surfaces.  One  of  the  most 
curious  is  that  of  a  man,  aged  twenty-five,  who  was  admitted  in  1879  under  the 
present  writer  for  a  supposed  attack  of  rheumatism.  On  Whit  Monday,  June  2nd,  he 
had  got  wet  through  ;  and  from  that  time  up  to  his  admission,  two  months  later,  he  had 
complained  of  pains  in  the  left  shoulder,  in  the  chest,  and  in  the  hips.  He  had  been 
confined  to  bed  for  nine  days  with  profuse  sweating;  tbe  temperature  varied  from  102°  to 
102-3°.  The  skin  had  an  unpleasant  sour  smell,  and  a  systolic  apex  n)urmur  was  detected 
on  one  occasion  when  he  sat  up.  He  «ent  on  well  for  twelve  days,  when  a  purpuric  rash 
came  out  on  the  chest  and  the  abdomen,  hematuria  occurred,  "and  his  eyelids  and  his 
scrotum  became  greatly  swollen.  Five  days  later,  on  August  14th,  he  died.  At  the  autopsy 
the  scattered  spots  of  purpura  still  remaiiied  visible.  Some  of  them  were  fl:it,  but  others 
were  slightly  raised  and  indurated,  and  a  few  had  a  central  pale  elevation  with  a  narrow 
ring  of  purple  discoloration  around  it.  These  proved  to  consist  of  snmll  round  or 
irregular  cells  infiltratine  the  little  lobules  of  subcutaneous  fat.  In  the  kidnevs  there 
were  several  white  or  pinkish  sarcomatous  nodules.  In  the  ca;cum  and  adjacent  part  of  the 
ileum  there  was  what  appeared  to  be  the  primary  growth,  a  homogeneous-looking  yellow 
mass,  of  considerable  thickness,  involving  all  the  intestinal  coats.  ' 
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A  second  case  oci  urrecl  in  a  patient,  aged  thirty-eight,  under  l)r  Moxon  in  1877.  Up 
to  five  weeks  before  admission  lie  had  always,  lie  said,  been  a  strong  man.  He  then 
"  caught  cold  from  being  exposed  to  draughts."  After  this  he  suffered  from  pains  in  the 
back,  legs,  arms,  and  chest,  chiefly  in  the  joints,  and  flying  from  one  joint  to  another. 
Five  days  before  he  came  into  hospital  he  was  attacked  with  severe  pain  in  tlie  back, 
h^nnituria  set  in,  and  purpuric  spots  came  out  on  the  neck,  tlje  groins,  and  tlie  legs. 
Afterwards  he  had  epistaxis,  his  gums  became  sore  and  bled.  His  temperature  had  been 
taken  before  admission,  and  was  found  to  range  from  100°  upwards.  On  admission  he  was 
much  blanched  and  extremely  weak,  with  no  perceptible  pulse.  The  nose  began  to  bleed 
almost  immediately,  and  on  the  following  morning  he  died.  The  kidneys  were  fonud  to 
contain  a  large  number  of  white  tumour.-',  and  there  was  in  the  right  vesicula  seminalis  a 
firm  growth,  to  which  tliey  were  apparently  secondary. 

A  third  case  was  that  of  a  man,  aged  twenty-eight,  admitted  under  the  care  of  Sir  Samuel 
Wilks  in  1872.  He  said  that  for  some  weeks  he  had  suffered  irnm  headache  and  neuralgia, 
that  his  teeth  had  been  loose  and  puiuful,  and  that  his  gums  had  been  spongy  and  had  bled. 
For  ten  days  he  had  been  sutt'ering  with  seveie  pains  in  tlie  elbows,  tiie  knees,  and  the 
shoulders,  but  tliese  seemed  to  be  diminishing  in  intensity.  He  was  an  ana;mic  man,  with 
a  brown  tongue,  foul  breath,  and  teeth  and  gums  caked  with  dry  blood.  His  pul-^e  was 
128,  his  temperature  100"2°,  his  respirations  28.  His  gums  and  his  nose  continued  to 
bleed,  and  eight  days  after  his  admission  purpuric  spots  appeared  on  the  abdomen.  On 
the  following  day  he  died.  A  whitish  firm  growth  was  found  in  the  anterior  mediastinum, 
probably  affectiug  the  thymus;  and  there  was  a  large  quantity  of  a  similar  material  in  the 
subserous  tissue  of  the  peritoneum  and  in  the  mesentery. 

A  fourth  case,  somewhat  like  the  others,  occurred  in  February,  1876.  The  patient,  a 
bank  clerk,  aged  twenty-five,  said  that  he  had  got  very  cold  about  a  fortnight  before 
Christmas,  1875 ;  for  tlu'ee  days  he  was  chilled  through,  and  he  was  never  well  afterwards. 
His  temperature  was  lOl"^.  His  mouth  and  his  tongue  were  stained  with  blood,  his  gums 
were  slightly  spongy,  and  he  had  purpuric  spots  on  the  legs.  It  appeared  that  he  was  not 
in  the  habit  of  eating  any  vegetables,  and  the  disease  was  supposed  to  be  scorl)utous. 
But  he  rapidly  grew  extremely  anemic  and  feeble,  haemorrhage  from  the  bowels  set  in,  the 
lymph-glands  in  various  regions  of  the  body  became  enormously  large,  and  at  the  end  of  a 
few  months  he  died.    There  was  no  autopsy. — C.  H.  F. 

Different  views  may  be  taken  as  to  the  relation  between  the  symptoms 
w^hich  presented  themselves  in  these  various  cases,  and  the  underlying 
malignant  disease.  It  may  be  that  the  jDurpura,  the  sjDongy  state  of  the 
gums,  the  epistaxis,  the  fever,  and  the  rheumatoid  pains  are  mere  results  of 
a  profound  alteration  of  the  blood,  analogous  to  that  which  exists  in  Idio- 
pathic Anaemia,  in  splenic  Leuchaemia,  or  in  Scorbutus.  Another  ]jossible 
explanation  of  the  purpura  may  be  that  a  minute  development  of  sarco- 
matous tissue,  wdth  vessels  made  up  of  embryonic  cells,  occurs  at  each  spot 
which  is  the  seat  of  an  effusion  of  blood  ;  or,  perhaps,  that  sarcomatous 
cells  become  adherent  to  the  capillary  w^alls,  and  produce  softening. 

In  other  instances,  somewhat  less  obscure  at  the  bedside,  the  diffused 
development  of  sarcomatous  growths  is  indicated  by  other  symptoms.  One 
is  the  formation  of  nodules  in  and  beneath  the  skin,  w-hich  can  be  felt  and 
seen.* 

In  1876,  Dr  Moxon  had  a  patient  under  his  care  in  whom  the  chief  sym- 
ptom was  wasting  until  sarcomatous  nodules  appeared  in  and  beneath  the 
skin  of  the  chest  and  of  the  limbs,  and  cleared  up  the  diagnosis. 

Another  symptom  of  the  formation  of  multiple  sarcomata,  especially 
when  they  affect  the  skeleton,  is  a  gradual  enlargement  of  certain  bones. 
In  one  of  the  above  cases  the  calvaria  was  found  to  be  very  thick,  and  its 

*  Such  nodules,  indeed,  were  present  in  the  last  case  of  the  bank  clerk,  but  were  su])posed 
to  W  molluscum  fihrosii.m.  It  would  be  possible  to  guard  against  a  similar  erroi'  in  the 
future  by  remembering  the  peculiar  discoid  shape  of  molluscous  growths,  which  generally 
have  a  flat  under  and  a  convex  upper  surface.  Another  case  was  believed  to  be  sarcomata, 
until  at  the  autopsy  the  subcutaneous  tumours  were  proved  to  be  (ysticeroi.  Their  real 
nature  might,  however,  have  been  recognised,  if  one  had  thought  of  it,  by  their  ])eculiar 
shape  and  size;  they  were  firm  elliptical  bodies,  very  like  a  French  olive  in  (uilline,  but 
somewhat  smaller. — C  H.  F. 
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whole  substance  was  homogeneous  and  opaque  ;  the  bodies  of  the  vertebrae, 
the  ribs,  and  one  side  of  the  pelvis  were  also  found  to  have  their  cancellous 
tissue  converted  into  a  dense  material.  Similar  changes  were  observed  in 
two  instances  recorded  by  Dr  Goodhart  in  vol.  xxix  of  the  '  Pathological 
Transactions;'  and  Dr  Cayley  relates  in  the  same  volume  the  case  of  a 
man  who  came  under  treatment  for  chronic  enlargement  of  the  lower  jaw ; 
his  left  clavicle  was  also  much  thickened,  and  both  tibiae  curved  forwards. 
This  patient  died  of  malignant  disease  of  the  lung  and  of  the  liver. 
The  most  remarkable  instances  are  those  which  were  brought  by  Sir  James 
Paget  before  the  Royal  Medical  and  Chirurgical  Society  in  1876,  under  the 
name  of  "  Osteitis  deformans."  Here  diffused  osseous  change  seemed  to 
precede  the  development  of  any  local  tumour  by  many  years. 

We  may  compare  this  non-malignant  overgrowth  of  bones  and  the 
ultimate  development  of  malignant  tumours,  with  the  white  patches  of  the 
tongue  which  terminate  in  cancer,  or  with  the  freckles  and  vascular  changes 
in  the  skin  which,  after  a  long  course,  end  in  malignant  growth,  as 
described  by  Kaposi.  Pathologically  we  must  regard  the  innocent  and 
malignant  stages  of  each  disease  as  distinct.  But  from  a  clinical  point  of 
view,  it  is  important  to  keep  before  one  the  significance  of  a  thickened 
tibia  or  clavicle  in  an  obscure  case,  that  may  possibly  be  one  of  sarcomatous 
growth  ;  and  it  may  be  important  in  diagnosis  that  a  patient's  hat  has 
become  too  tight  for  him,  or  that  his  chin  is  projecting,  his  arms  drooping, 
and  his  legs  bowed  outwards.* 

II.  New  Growths  op  Epithelial  Type.- — As  already  remarked,  we  owe  to 
Virchow  the  important  doctrine  that  the  "  cancer-cell,"  which  was  generally 
believed  to  be  heterologous,  i.  e.  unlike  any  of  the  elements  of  the  healthy 
body,  is  really  identical  with  the  cells  of  epithelium.  He  explicitly  pointed 
out  this  fact  in  a  paper  in  the  first  volume  of  his  '  Archiv,'  published 
in  1847  ;  and  at  the  same  time  he  indicated  the  region  in  which  the  most 
perfect  representatives  of  cancer-cells  are  to  be  found,  namely,  upon  the 
mucous  surface  of  the  ureters  and  of  the  bladder,  especially  in  infants. 

Unfortunately,  Virchow  did  not  carry  out  his  usual  method  of  nomen- 
clature, and  stamp  with  his  authority  the  practice  of  applying  the  term 
"  epithelioma  "  to  all  tumours  of  epithelial  structure.  The  Avord  had  been 
previously  and  is  still  often  used  to  denote  the  variety  of  cancer  called 
oeratoid  (v.  infra,  p.  93).  At  present  "Epithelioma"  is  very  generally 
employed,  in  the  wider  sense  which  naturally  belongs  to  it. 

Epithelial  growths,  however,  are  not  all  cancerous.  There  are  certain 
innocent  forms  which  bear  the  names  papilloma  and  adenoma.  These 
bear  the  same  relation  to  one  another  which  an  intestinal  villus  does  to  a 
Lieberklihn's  tubule.    The  former  consists  of  a  solid  protrusion  outwards 

*  The  occurrence  of  many  sarcomata  in  the  same  patient  does  not  appear  to  be 
infective — they  are  multiple  rather  thiin  inallsnant.  Not  only  is  it  ofteu  impossible 
to  discover  any  one  growth  which  can  be  regarded  as  standing  towards  the  rest  in  the 
relation  of  primary  to  secondary  ;  but  tlie  tumours  themselves  may  fail  to  present  A''irchow's 
first  indication  of  malignancy,  tliat  of  "  local  prosression  "  without  respect  to  the  natural 
configuration  of  the  parts  affected.  For  instance,  a  sarcoma  of  an  undescended  testis, 
weighing  eight  pounds,  had  on  its  outer  side  a  detached  piece,  bearing  the  very  same 
relation  to  it  in  position  and  in  size  which  the  epididymis  has  to  the  healtby  organ,  lu 
another  case  one  ovary,  although  of  normal  shape,  was  of  about  twice  the  lengtli  of  the 
opposite  ovary,  and  its  substance  was  opaque,  white,  and  made  up  of  rounded  sarcomatous 
cells.  Tt  is  perhaps  worthy  of  notice  that  in  young  adults  who  die  of  sarcomatous  growths 
the  thymus  is  often  found  to  be  persistent,  if  not  rejuvenescent. — C.  H.  F. 
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of  mucous  membrane  or  of  skin,  upon  which  epithelial  cells  are  arran^red  ; 
the  latter  is  a  hollow  inversion  of  mucous  membrane  or  of  skin,  with  an 
epithelial  lining. 

1.  Papilloma. — Of  this  we  have  examples  in  common  cutaneous  warts, 
and  in  the  horny  growths  which  are  sometimes  seen  upon  the  face,  neck,  or 
chest.  Another  common  variety  occurs  as  warts  on  the  genital  organs, 
and  a  fourth  as  condylomata  and  mucous  patches  ;  these  will  be  mentioned 
among  diseases  of  the  skin.  Yet  another  form  is  sometimes  met  with  in  the 
larynx,  especially  at  an  early  period  of  life.  Lastly,  there  is  an  affection  to 
which  the  vesical  mucous  membrane  is  liable,  and  which  is  known  as 
"  villous  tumour  "  of  the  bladder.  It  consists  in  the  formation  of  long, 
soft,  branched  filaments,  each  containing  a  vascular  loop,  and  covered  with 
epithelial  cells.  This  kind  of  new  growth  does  not  spread  to  lymph-glands, 
nor  produce  secondary  nodules  in  distant  parts ;  but  in  some  cases  the 
resemblance  to  the  structure  of  a  cancer  is  very  close. 

2.  Adenoma. — Of  this  form  of  tumour  (which  resembles  true  gland 
tissue,  not  that  of  a  lymph-gland)  we  find  examples  in  both  the  sebaceous  and 
the  sudoriparous  glands.  Upon  mucous  membranes  the  most  common 
adenoma  appears  as  "  polypi,"  growing  from  the  intestine,  the  cervix  uteri, 
or  the  nasal  fossa.  In  the  breast  adenoma  or  "  adenocele,"  the  "  chronic 
mammary  tumour  "  of  Sir  Astley  Cooper,  very  frequently  occurs.  They  are 
also  met  with  as  encapsuled  small  tumours  in  the  liver. 

3.  Carcinoma  or  malignant  epithelioma. — Carcinoma  often  combines 
the  anatomy  of  a  papilloma  with  that  of  an  ademoma.  In  the  skin  it  may 
begin  in  a  growth  resembling  a  wart ;  many  cancers  of  the  stomach, 
of  the  colon,  and  of  the  gall-bladder  present  abundant  villous  processes ; 
and  in  the  os  uteri,  one  of  the  commonest  forms  of  cancer  combines  a 
glandular  deep  structure  with  a  superficial  papillomatous  or  "  caulifloAver 
growth." 

a.  Ordinary  carcinoma  (alveolar  cancer ;  glandular  cancer ;  cylinder- 
epithelial  cancer;  malignant  adenoma). — The  innocent  adenoma  consists 
of  tubules  or  acini  or  ducts,  precisely  like  those  of  the  gland  in  which  it 
arises,  except  that  there  is  no  secretion  formed,  and  no  channel  for  its  escape 
if  it  were.  Malignant  adenoma  consists  of  a  more  or  less  developed  and 
more  or  less  vascular  fibrous  stroma,  provided  with  lymphatics  as  well  as 
blood-vessels,  and  of  large  nucleated  cells  of  various  forms,  but  all  of  the 
epithelial  type  as  distinguished  from  the  cells  of  connective  tissue  and  the 
leucocytes  of  lymph  blood  and  pleuro-peritoneal  cavities.  These  epithelial 
cells  are  contained  in  "  alveoli,"  as  seen  in  transverse  sections,  which,  how- 
ever, when  the  tissue  is  reconstructed  by  sections  in  various  directions  are 
found  to  be  not  closed  cavities  filled  with  irregular  cells,  but  tubules  and 
acini  lined  with  them — in  fact,  glandular  tissue.  But  the  cells  are  not  so 
regular  in  shape  and  are  not  so  regularly  arranged  as  in  a  normal  gland  or 
an  innocent  adenoma. 

In  soft,  rapidly  growing  cancers,  the  interalveolar  stroma  is  occasionally 
found  to  consist  of  spindle-cells.  Otherwise  the  softness  or  hardness  of  a 
carcinoma  depends  chiefly  upon  the  proportion  between  the  amount  of 
stroma  and  the  size  of  the  alveoli.  In  many  instances  the  substance  of  the 
growth  is  as  easy  to  break  down  as  that  of  a  healthy  spleen,  or  even  of  a 
spleen  from  a  case  of  fever ;  and  then  one  finds  that  the  alveoli  are  large 
and  that  their  walls  are  made  up  mainly  of  blood-vessels,  with  but  little 
fibrous   tissue.     This    is   the   "soft,"    "  medullary',"    or   "  encephaloid " 
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cancer  of  the  older  pathologists.  Sometimes  it  is  so'  hard  as  to  be  spoken 
of  as  ■  stony;"  the  microscope  then  shows  that  it  consists  almost  entirely 
of  interlacing  dense  white  bands,  the  alveoli  being  very  small,  and  perhaps 
so  few  in  number  that  their  jJi'esence  may  easily  be  overlooked.  It  is  to 
such  gi-owths  that  the  old  name  of  "  scirrhus "  was  applied.  They  are 
commonly  slow  in  their  course ;  and  they  contract  and  shrink  so  much 
that  their  general  appearance  is  often  that  of  a  cicatricial  relic,  rather  than 
of  a  tumour  ;  and  if  they  occupy  the  wall  of  a  canal  (such  as  the  intestine 
or  the  common  bile-duct)  they  are  apt  to  narrow  it  by  forming  a  dense 
ring. 

There  are,  however,  all  gradations  between  hard  and  soft  cancer,  and  it 
is  not  well  to  make  much  of  what  is,  after  all,  no  essential  distinction.  On 
the  whole,  the  soft,  vascular  cancers  are  more  acute  in  their  course.  They 
are  most  frequent  in  the  stomach  as  primary  and  in  the  liver  as  secondary 
growths.  As  a  rule,  the  hard  fibrous  cancers  grow  more  slowly,  rein-oduce 
less  abundantly,  and  are  less  unlikely  to  shrink  and  shrivel.  They  are 
more  connnon  as  primary  growths  in  the  bi'east  and  as  secondary-  growths 
in  the  lymph-glands.  The  stomach,  large  intestine,  and  uterus  offer 
examples  of  both  forms.  The  hard  contracting  form  of  scirrhus  (cancer 
atropliicus)  sometimes,  though  unhappily  very  rarely,  crumbles  away  with- 
out ulceration,  and  at  last  undergoes  spontaneous  involution,  leaving  a 
dense  puckered  mass  of  scar-tissue.  The  writer  once  saw  this  in  a  woman 
suffering  from  cancer  of  the  breast,  who  for  years  attended  among  Mr 
Bryant's  out-patients  at  Guy's  Hospital,  and  at  last  was  thus  cured. 

Another  form  that  the  hard  variety  of  cancer  takes  is  to  spread  as 
an  indurating  infiltration  of  the  skin,  almost  like  sclerodermia,  without  any 
distinct  tumour.  The  writer  saw  a  remarkable  example  of  this  disease 
under  Professor  Velpeau's  care  at  La  Charite,  in  Paris,  in  1864,  spreading 
from  the  breast.  He  had  previously  described  it  as  "  squirrhe  en  cuirasse." 
(See  plate  v  in  Sutton's  '  Tumours.') 

How  far  the  alveolar  walls  and  stroma  of  carcinoma  are  a  new  forma- 
tion, there  is  still  some  uncertainty  ;  and  perhaps  different  cases  differ  in 
this  respect.  The  analogy  of  keratoid  carcinoma,  to  be  presently  described, 
suggests  that  they  may  be  made  up  of  pi'e-existing  tissue-elements,  modified 
in  their  arrangement  by  the  pressure  of  the  masses  of  epithelial  cells 
which  are  in  contact  with  them  on  all  sides.  On  the  other  hand,  it  is 
certain  that  in  growing  cancers  the  alveolar  walls  generally  contain 
numerous  leucocytes,  from  which  a  new  fibrous  tissue  may  be  developed. 
As  Waldeyer  remarks,  Avhen  a  carcinoma  spreads  in  the  interior  of  a 
thrombus  within  the  channel  of  a  vein,  its  alveoli  can  be  nothing  else  than 
new  formations.  It  is  in  cases  of  this  kind,  however,  that  the  "alveoli  are 
sometimes  ill  marked. 

Externally,  cancerous  tumours  are  distinguished  by  their  havinij  no 
defined  jaiargin,  by  a  white,  yellowish  or  pinkish  colour,  and  ])v"  the 
more  important  character  of  infectiveness,  shown  by  secondary  nodules  in 
the  lymph-glands,  lungs,  or  liver.  If  the  cut  surface  of  such  a  crrowth  is 
squeezed,  or  scraped  with  a  knife,  the  cell-masses,  wyth  more  or  fess  of  an 
albuminous  fluid,  escape,  forming  what  has  long  been  known  as  the 
"milky"  or  "cream-like"  cancer-juice,  or  appearing  as  a  soft,  curdy,  solid 
substance.  The  cell-masses  themselves— the  "  cancer  bodies,"  as  Waldeyer 
called  them— may  sometimes  be  drawn  out  entire  from  two  or  more  alveoli, 
so  as  to  have  a  branching  or  reticulated  appearance. 
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Special  forms.— In  1852  Bidder,  of  Dorpat,  described  ill  '  Mi'iller's 
Archiv  '  a  case  iii  which  the  cells  of  a  soft  cancer  of  the  pylorus  were 
identical  with  those  of  columnar  epithelium.  Many  other  instances  of  the 
same  kind  have  since  been  recorded  under  the  title  of  "  cylinder-celled  "  or 
"  columnar-celled  epithelioma."  This  form  of  glandul  ar  tumour  occurs  in 
the  stomach  and  intestines,  from  the  cardia  to  a  short  distance  from  the 
anus,  in  the  biliary  passages  and  gall-bladder,  and  (according  to  Cornil  and 
Raavier)  in  the  nasal  fossae,  the  body  of  the  uterus,  and  the  ovaries. 
Secondary  nodules  may  occur  almost  anywhere  :  Dr  Fagge  recorded  them 
in  the  liver  and  the  brain,  and  they  have  also  been  found  in  the  lungs  and 
in  the  bones.  A  primary  columnar-celled  cancer  forms  an  irregular  shallow 
ulcer  with  a  soft,  raised,  slightly  projecting  border.  It  may  yield  an 
abundant  juice,  full  of  the  columnar  cells,  which  are  often  still  laterally 
coherent.  A  thin  section  generally  shows  that  they  are  regularly  arranged 
around  the  borders  of  long-branching  channels  or  alveoli.  But  they  may  be 
polymorphous,  and  there  are  transitions  between  this  and  other  forms  of 
cancer.  Moreover,  primary  growths  give  rise  to  secondaiy  growths  of  the 
common  alveolar  type. 

Duct  cancer  is  also  known  as  columnar  carcinoma.  It  is  a  malignant 
epithelial  growth  in  which  the  cells  are  columnar  or  cylindrical  in  shape, 
and  repeat  the  structure  not  of  glandular  alveoli  but  of  ducts.  It  is  found 
in  the  gall-bladder  and  gall-ducts  and  in  the  breast. 

h.  Squamous  carcinoma* — This  was  the  form  of  growth  which  was  for- 
merly known  by  the  inappropriate  name  of  "  Epithelioma,"  originally 
given  to  it  by  Hannover,  of  Copenhagen,  in  1852,  and  still  used  by  surgeons, 
and  it  is  also  known  as  epithelial  cancer — another  unfortunate  name, 
since  all  cancer  is  an  epithelial  growth.  Many  French  writers  and  the  late 
Dr  Hughes  Bennett,  following  Lebert,  called  it  "  cancroid.''  A  better  term 
is  that  used  by  some  German  pathologists — epidermoid  cancer. 

In  this  form  of  new  growth  the  cells  undergo  a  chemical  change  of  the 
protoplasm  into  keratin,  as  in  the  cornif action  of  the  sujDerficial  layers  of 
the  epidermis.  The  horny  cells  of  the  cancer  nodules  are  pressed  into 
globular  masses,  more  or  less  laminated  in  structure,  but  often  having  a 
transparent  centre,  which  looks  like  a  single  large  cell.  These  masses  were 
called  by  Lebert  epidermic  globes."  In  this  country  they  are  compared 
to  "  birds'  nests,"  by  the  German  pathologists  to  pearls  or  onions  (Epithel- 
kugeln,  Perlkasten,  Zwiebeln).  These  masses  in  themselves  afford  no. 
proof  of  the  presence  of  a  malignant  new  growth.  On  the  conirary,  they 
may  be  found  in  lupus,  in  the  hypertemic  borders  of  cicatrices,  and  in 
sebaceous  tumours  (Cholesteatoma,  Margariten-Geschwulst).  But  when 
seen  in  an  infective  tumour  they  show  it  to  be  not  merely  a  carcinoina,  but 
one  which  has  its  origin  either  in  the  skin  or  in  some  mucous  membi-ane 
having  a  squamous,  laminated  epithelium. 

This  form  of  cancer  is  most  frequent  about  the  orifices  of  t^ie  body. 
The  mucous  membranes  upon  which  it  may  occur  are  those  of  the  mouth, 
pharynx,  larynx,  and  oesophagus,  the  lower  part  of  the  rectum,  the 
urethra  and  bladder,  ,the  vagina  and  os  uteri,  and  the  glans  penis.  On 
the  surface  of  the  skin  it  is  most  characteristic  in  the  scrotum,  where  in 
England  it  used  to  form  the  commonest  form  of  "  chimney-sweep's  cancer." 
It  occasionally  affects  the  scars  of  lupus  or  other  ulcers.    In  many  of  these 

*  5'y«o»^w.9.— Keratoid,  epidermic,  epithelial,  flat-celled,  horny  cancer;  epithelioma,, 
cancroid. 
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situations,  however,  it  is  common  to  meet  with  growths  which,  from 
the  presence  of  horny  globes  deserve  the  title  of  keratoid  carcinoma,  yet 
contain  the  globes  in  small  numbers,  and  in  their  general  appearance  and 
structure  approximate  to  the  ordinaiy  form  of  cancer.  Such  transitional 
varieties  are  met  with  in  the  bladder,  and  they  are  common  in  the  cervix 
uteri.  In  the  oesophagus  they  become  more  frequent  from  the  pharynx 
downwards,  until  at  the  cardiac  orifice  of  the  stomach  cornification  in  the 
cancer-bodies  ceases  altogether,  and  is  replaced  by  purely  glandular  carci- 


noma.* 


The  keratoid  form  of  cancer  infects  the  lymph-glands  which  correspond 
with  its  primary  seat,  and  is  less  frequently  carried  to  distant  jDarts  by  the 
blood-stream,  than  glandular  cancer  or  than  sarcoma. 

In  the  more  characteristic  cases  of  keratoid  carcinoma,  the  material 
which  can  be  scraped  or  squeezed  from  the  cut  surface  of  the  growth  is  firm 
and  granular  looking,  like  the  secretion  of  a  sebacous  gland.  The  cancer- 
bodies  "  often  come  out  in  the  form  of  long  worm-like  masses. 

Histologically,  keratoid  carcinoma  differs  from  common  cancer  in  some 
other  respects  as  well  as  in  containing  the  "  globes  "  or  "  birds'  nests."  Not 
infrequently  some  of  the  cells  have  prickle-edges.  Another  peculiarity 
is  that  the  "  cancer-bodies "  are  much  more  plainly  seen  to  form  con- 
tinuous branching  processes  which  grow  more  or  less  vertically  downwards 
from  the  surface,  penetrate  the  deeper  structures  and  push  them  aside. 
Indeed,  in  its  typical  forms  keratoid  carcinoma  may  be  said  to  present  no 
definite  alveoli.  The  matrix  that  intervenes  between  the  different  cancer- 
bodies  is  commonly  full  of  leucocytes. 

It  has  now  been  clearly  proved  that  the  so-called  "  Rodent  ulcer T  which 
occurs  chiefly  on  the  face  of  persons  advanced  in  life,  and  which  is  charac- 
terised clinically  by  its  very  slow  course,  is  only  a  variety  of  keratoid 
carcinoma.  It  is  the  least  malignant  of  all  cancers,  and,  except  from  its 
histology  and  incurability,  would  not  be  called  a  cancer,  for  it  never  affects 
the  lymph-glands  or  internal  organs. 

c.  Colloid,  carcinoma.^' — The  most  aberrant  form  of  cancer  is  that 
known  as  colloid.  At  first  sight  no  one  would  tak:6  the  soft,  trembling, 
traaislucent  masses  which  characterise  this  form  of  new  growth  for  cancer 
at  all.  But  histological  investigation  shows  that  they  are  essentially 
epithelial  and  alveolar  in  structirre,  that  they  invade  surrounding  organs, 
and  that  they  reproduce  themselves  in  distant  organs.  The  epithelial 
cells  are  %wollen  into  glistening,  structureless  globes;  and  it  is  only 
towards  the  centre  of  some  of  the  alveoli  that  a  few  unaltered  cells  may 
still  remain  visible. 

Most  pathologists  regard  these  colloid  growths  as  a  mere  degeneration 
of  carcinoma,  either  of  the  ordinary  glandular  or  of  the  above-described 
columnar  type.  But  this  view  is  not  without  difficulty,  for  it  does  not 
explain  why  colloid  degeneration  does  not  affect  similar  squamous  cancers 

«•  *^"°ther  proof  of  the  close  relation  between  the  two  forms  of  cancer  is  sometimes 
afforded  by  an  examination  of  the  strnctnre  of  the  secoiTdary  nodules  from  a  case  in  which 
the  primary  growth  is  keratoid.  In  some  instances  a  nodule  in  the  kidney  or  in  the  lunc, 
wil  present  horny  laminated  globes  (birds'  nests)  as  well  formed  as  those  in  the  ori^^inal 
seat  of  disease  ,n  the  tongue  or  cEsophagus ;  but  in  a  case  of  keratoid  cancer  of  the  Hp  in 
winch  the  cervical  glands  contained  typical  globes  or  pearls,  some  large  secondary  masses 

n  the  liver  had  inore  tl.e  structure  of  a  glandular  carcinoma,  the  indications  of    o  Sac 
tion  of  the  cells  being  slight  and  imperfect.— C.  H.  F.  i-omnac 
t  Synonyms.  ~Q,'Axc\\\ora2.  alveolare,  gelatinosum,  reticulare. 
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or  sarcomata  or  innocent  tumours.  The  mucoid,  gelatinous  or  myxomatous 
degeneration  of  some  fibroid  growths  is  a  different  thing,  and  even  this 
myxomatous  tissue  may  be  a  primary  formation.  Again,  the  locality  of 
colloid  cancer  is  peculiar,  and  in  some  cases  the  colloid  character  is 
apparently  present  from  the  beginning.  Lastly — and  this  perhaps  is  the 
most  important  argument,— secondary  growths  reproduce  the  colloid  struc- 
ture, whereas  the  metastases  of  other  forms  of  cancer  repeat  the  primary 
structure,  but  not  the  caseous  or  fibrous  or  haemorrhagic  degenerations. 

Colloid  material  differs  from  mucus  in  not  being  precipitated  or  ren- 
dered opaque  by  acetic  acid,  and  also  in  containing  sulphur.  It  closely 
resembles  the  mucilaginous  contents  of  thyroid  cysts.  There  can  be  no 
doubt  that  much  of  this  colloid  material  is  a  new  formation,  not  degenerated 
cell-proteid,  for  the  alveoli  have  so  enormously  increased  in  size  that  they 
are  often  visible  to  the  naked  eye. 

The  primary  growth  is  usually  found  in  the  stomach  or  intestine,  and 
huge  masses  sometimes  fill  the  abdomen.  Colloid  cancer  is  very  rare  else- 
where than  in  the  abdomen,  but  occasionally  affects  the  breast. 

Locality  of  cancerous  growths  generally. — Cancer  of  whatever  kind  only 
occurs  as  a  primary  growth  on  epithelial  surfaces ;  never  in  connective 
tissues,  muscle,  or  nervous  organs.  This  important  generalisation  we  owe 
to  Waldeyer. 

Squamous  carcinoma  is  confined  to  the  epidermis  and  the  similar  flat 
tesselated  epithelium  of  mucous  membranes.  It  may  be  found  on  any  part 
of  the  integument,  and  is  common  on  the  glans  penis,  the  scrotum, 
the  vulva,  and  the  anus.  It  is  still  more  common  on  the  lower  lip  and 
tongue  (particularly  in  men),  and  is  not  infrequent  in  the  fauces,  the 
larynx,  the  pharynx,  and  the  oesophagus.  It  is  also  found  in  the  urethra, 
bladder,  and  pelvis  of  the  kidney.    It  often  begins  as  a  papilloma. 

Ordinary  alveolar,  glandular,  or  spheroidal-celled  cancer  is  most 
common  in  the  stomach  and  rectum  in  both  sexes,  and  in  the  female 
mammary  gland  and  cervix  uteri.  It  is  less  frequently  met  with  in 
the  colon,  and  is  extremely  rare  in  the  small  intestine.  It  is  common  in 
the  head  of  the  pancreas,  in  the  gall-bladder  and  passages,  and  is  met  with 
in  the  kidney  and  bladder,  in  the  thyroid  and  the  adrenal  bodies.  It  is 
not  uncommon  in  the  testis,  though  many  "  malignant  sarcoceles  are  now 
found  to  be  really  sarcomata. 

Colloid  cancer,  as  above  stated,  is  almost  exclusively  confined  to  the 
stomach,  peritoneum,  and  abdominal  organs. 

Primary  cancer  is  extremely  rare  in  the  liver,  the  trachea,  and  the 
lungs.  It  never  occvu-s  in  the  heart,  the  brain  and  cord,  the  spleen  and 
lymph-glands,  the  bones  or  serous  membranes. 

Secondary  cancer  is  most  common  in  the  lymph-glands,  the  liver,  and 
the  lungs,  and  in  serous  membranes  ;  but  it  also  occurs  in  the  kidneys, 
the  heart,  and  the  bones. 

On  the  whole  it  may  be  said  that  the  organs  which  are  the  favourite 
seat  of  primary  cancer  are  very  rarely  invaded  by  secondary  growths,  and 
that  those  which  are  most  often  infected  are  themselves  very  rarely  the 
source  of  infection. 

We  shall  see  in  describing  cancer  as  it  affects  the  various  organs  of  the 
body  how  very  much  its  local  characters  differ,  so  that  cancer  of  each  has 
to  be  separately  described. 
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Histogenesis  of  cancer. — The  limitation  of  primary  carcinoma  to  the 
skin  and  mucous  membranes,  i.  e.  to  the  epiblast  and  hypoblast,  and  the 
glands  developed  from  them,  has  been  now  fully  established,  although  there 
are  a  few  positive  exceptions  which  are  hard  to  explain  away  and 
although,  as  we  have  seen,  some  epithelial  surfaces  are  very  seldom  thus 
affected.* 

That  leucocytes  are  unable  of  themselves  to  produce  epithelium  is 
evident  by  the  healing  of  wounds  and  ulcers  from  the  margins,  and  by  the 
success  of  Reverdin's  practice  of  transplanting  cuticle. 

Klebs,  however,  supposed  there  might  be  an  "  epithelial  infection  "  or 
"  spermatic  influence,"  by  which,  for  example,  in  a  healing  ulcer  the  rete 
mucosum  of  the  skin  at  its  margin  might  convert  the  cells  of  the  adjacent 
granulation  into  epithelial  cells. 

In  1867  Koster  propounded  the  view  that  the  cells  of  cancerous  growths 
m  the  skin  are  formed  from  the  endothelia  of  lymph-channels.  This  view, 
however,  has  also  met  with  little  support.  Virchow's  doctrine  had  much 
more  foundation,  namely,  that  cancer  grows  in  the  living  connective-tissue 
cells  of  organs  ;  but  this  also  must  be  now  abandoned,  and  the  direct  and 
immediate  derivation  of  carcinoma  from  epithelium  which  was  maintained 
by  Waldeyer  is  now  universally  accepted. 

Secondary  tumours  agree  in  structure  not  with  the  organ  or  tissue  in 
which  they  are  found,  but  strictly  with  the  primary  gi'owth.  We  must, 
therefore,  derive  their  cells  also,  though  indirectly,  from  the  epithelium 
in  which  the  parent  tumour  arose. 

Degeneration  of  cancer. — Malignant  growths  do  not  always  kill  the 
organism  they  invade  before  they  manifest  themselves  the  signs  of  decav 
and  death. 

They  frequently  undergo  "  caseation."  Whether  this  is  altogether 
spontaneous — an  indication  that  the  cancer-bodies  have  reached  their 
natural  term  of  life — or  whether  it  is  due  to  interruption  of  blood-supply 
is  uncertain.  It  often  affects  all  but  the  narrowest  possible  gi-owing 
margin  of  a  tumour,  especially  of  a  secondary  nodule  ;  and  not  uncom- 
monly, when  a  caseating  tumour  is  seated  in  a  solid  organ,  like  the  liver, 
its  centre  softens  down  so  as  to  produce  a  cavity  filled  with  straw-coloured 
albuminous  liquid.  Calcareous  degeneration  is  exceedingly  rare,  and 
cancer  seldom  or  never  suppurates.  Fibrous  degeneration  with  wasting 
and  atrophy  as  above  described  (supra,  p.  92)  is  not  infrequent,  even  when 
the  progress  of  the  wasting  tumour  is  continuous.  Soft  vascular  cancers 
are  very  liable  to  haemorrhage. 

*  Virchow  recorded  in  1850  a  case  iu  which  the  tibia  is  saitl  to  have  been  affected  by 
!i  primary  "  cancroid,"  the  skin  being  healthy  ;  and  Otto  Weber  is  quoted  as  havinfin  1859 
reUited  a  case  in  which  there  was  a  siniihir  lesion  of  the  lower  jaw.  It  mio-ht  be  aro-ued 
that  it  is  possible  for  a  lesion  starting  from  the  skin  to  extend  downwards^and  to  spread 
into  the  deeper  structures,  so  as  to  appear  to  have  begun  in  them.  Pao-et,  for  instance 
speaks  of  having  "  seen  two  examples  of  primary  epithelial  cancer  in  lymphatic  glands-"' 
one  was  in  a  sweep,  whose  groin  contained  a  large  mass, •notwithstanding  that  the  penis 
and  the  scrotum  appeared  to  be  unaffected.  Thiersch  records  a  case  iu  which  a  nodule 
seemed  for  a  time  to  be  subcutaneous,  but  really  had  liad  its  origin  in  the  sweat  elands 
Further,  it  is  conceivable,  as  was  suggested  by  Remak  in  1854,  thai;  a  fragment  of  o-erminai 
epithelium,  embedded  in  other  tissues  from  foetal  life,  may  sometimes  a^fterwards  develop 
into  a  cancerous  tumour,  instead  of  forming  an  innocent  dermoid  cyst. 

According  to  Thiersch  it  is  no  uncommon  thing  for  cancer  to  arise  in  the  wall  of  such  a 
cyst  after  it  has  existed  for  a  number  of  years  ;  and  Waldeyer  cites  an  instance  in  which 
a  similar  change  occurred  in  a  congenital  sacral  tumour. 
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.Etiology  of  cancer. — When  malignant  tumours  were  first  studied  they 
were  believed  to  be  parasitical,  i.  e.  having  a  life  distinct  from  the  body  in 
which  they  grow ;  and  there  is  some  truth  in  this  view,  for  they  will  be 
vascular,  flourishing,  and  gi-owing,  while  the  host  is  pale,  emaciated,  and 
dying.  They  are  not,  however,  like  hydatids,  mere  parasites,  but  are 
formed  from  the  tissues  in  which  they  lie,  and  are  to  a  great  extent,  as  we 
have  seen,  governed  by  the  locality  where  they  first  appear. 

Then  cancers  were  compared  to  oak-galls,  and  supposed  to  be  monstrous 
outgrowths  due  to  some  imported  irritant ;  but  here  also  the  analogy  fails, 
and  gives  no  clue  to  their  infective  and  destructive  virulence. 

During  the  former  half  of  the  present  century  it  was, generally  held,  in 
accordance  with  the  prevalent  humoral  pathology,  that  cancer  was  only 
a  local  manifestation  of  a  malignant  cachexia  of  the  blood,  and  this  was 
compared  with  that  of  syphilis  or  of  tubercle.  The  fact  that  cancer  scarcely 
ever  begins  in  more  than  one  organ,  and  only  spreads  from  a  single  primary 
source,  is  almost  conclusive  against  this  view. 

When  the  microscope  was  first  used  to  investigate  their  structure  it 
was  hoped  that  a  distinctive  "  specific  "  cancer-cell  could  always  be  recog- 
nised ;  but,  as  we  have  seen,  some  of  the  most  malignant  new  growths  are 
not  carcinomatous  in  structure,  and  innocent  adenoma  may  be  almost  indis- 
tinguishable in  microscopic  structure  from  malignant  cancer.  The  essen- 
tially malignant  character  of  a  new  growth  is  its  infectiveness,  and  this 
quality  is  associated  with  very  different  kinds  of  structure. 

The  gi-eat  discovery  of  microbes  as  the  cause  of  specific  fevers,  infective 
gi'anulomata,  and  of  pysemic  infective  abscesses,  naturally  led  to  search  for 
some  similar  virus  as  the  cause  of  cancer,  but  all  such  investigations  have 
failed,  and  at  present  there  is  no  evidence  for  the  theory.  Moreover  the 
pathological  course  of  cancer,  and  its  relation  to  malignant  sarcoma,  seem  to 
make  the  microbial  hypothesis  improbable.  Cancer  is  not  contagious  from 
man  to  man,  and  all  efforts  toi  transmit  it  from  man  to-  the  lower  animals  have 
failed,  including  the  most  persevering,  thorough,  and  elaborate  experiments 
of  Messrs  Shattock  and  Ballance.*    It  is  only  infective  within  the  body. 

It  has  been  thought  that  if  microphytes  fail,  microzoa  may  be  invoked ; 
and  unicellular  organisms,  supposed  to  be  akin  to  psorosperms  and  coccidia, 
have  been  detected,  stained,  and  figured,  inhabiting  the  epithelial  cells  of 
cancer  ('  Journal  of  Pathology,'  October,  1892,  ibid.,  1893,  and  Mr 
Plimmer's  more  recent  paper,  '  Proc.  Royal  Soc.,'  1899).  Some  of  these, 
as  described  by  Ruffer,  appear  not  to  be  what  others  certainly  are,  altered 
nuclei  of  epithelium,  but  to  be  true  animal  parasites ;  yet  that  they  are 
specific  and  related  to  the  infective  qualities  of  cancer  is  unproved.  They 
exist  in  other  tissues,  both  morbid  and  healthy, — as,  for  instance,  in  the 
epithelium  of  the  rabbit's  liver,  in  Paget's  disease  of  the  nipple,  and  in 
molluscus  contagiosum.  An  ingenious  inquiry  was  carried  out  by  Dr  G.  T. 
Brodie  in  Prof.  Halliburton's  laboratory  to  ascertain  whether  either  chitin 
or  cellulose  (which  are  known  to  form  the  envelope  of  encapsuled  Protozoa) 
is  present  in  cancerous  tumours.    The  result  was  negative. 

Traumatic  origin:  injury  and  irritation. — If  not  caused  b^  a  parti- 
culate vegetable  or  animal  infection,  may  the  origin  of  cancer  be  regarded 
as  due  to  the  action  of  ordinary  irritants  upon  tissues  rendered  prone  to 
free  cell-production,  reproducing  the  local  structures,  but  in  a  useless,  i>ara- 
typical,  imperfect,  and  exuberant  manner? 

*  '  Proc.  Koyal  Soc.,'  xlviii,  1890..  and  Iviii,  1895. 
VOL.  I,  7 
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Here  the  facts  of  locality  above  mentioned  are  important.  The  parts 
most  prone  to  cancer  are  those  most  exposed,  not  to  violent  injury, 
but  to  frequently  repeated  irritation — the  lips  and  tongue,  and  the  narroAVS 
and  sharp  turns  of  the  alimentary  canal,  the  phaiynx,  the  oesophagus, 
the  cardiac  and  pyloric  orifices  of  the  stomach  (not  the  ileo-cteoal  valve), 
the  sigmoid  flexure,  and  the  rectum. 

The  skin  and  the  mucous  membranes  are  more  exposed  to  irritants 
than  the  mesoblastic  organs.  We  do  not  see  cancer  of  the  arteries  and 
cardiac  orifices,  because  there  is  no  true  epithelium  there.  But  when 
skin  or  mucosa  or  their  glands  are  exposed  to  irritation,  they  are  apt  to 
become  cancerous  if  the  person  is  old  or  if  the  organ  is  worn  out.  Hence 
the  frequency  of  cancer  in  later  life,  and  in  the  mamma  and  uterus  after 
their  functions  are  over. 

Instances  of  cancer  following  long-continued  slight  irritation,  not  gross 
injury,  are  the  following,  and  it  would  be  difficult  to  find  cases  of  the 
occurrence  of  other  new  growths  under  similar  conditions  :  — Cancer  of  the 
scrotum  from  soot,  carcinoma  mammae  after  Paget's  disease,  cancer  of  the 
lip  in  men  who  smoke,  cancer  of  the  tongue  from  the  irritation  of  rough 
teeth  or  following  the  chronic  thickening  called  leucoplakia,  cancer  of  the 
gall-bladder  associated  with  calculi,  and  cancer  of  the  glans  penis  in  cases 
of  phimosis ;  lastly,  the  growth  of  squamous  cancer  in  the  cicatrices 
of  wounds  £ind  bums — where  there  can  be  no  embryonic  "  rests.'' 

With  respect  to  more  severe  and  single  injuries,  patients  often  ascribe 
the  origini  of  a  tumour  to  a  blow,  and  there  are-  a  few  striking  cases 
in  support  of  this  view.*  But  these  cases  are  surely  very  rare  compared 
with  those  in  which  no  injury  can  be  remembered  ;  and  the  enormous 
majority  of  injuries  are  not  followed  by  the  growth  of  any  tumour. 

The  embryonic  theory  of  tumours. — Perhaps  the  most  ingenious  and 
original  contribution  to  the  aetiology  of  cancer  and  new  growths  in  general 
is  the  theory  of  Cohnheim,  that  their  origin  in  an  adult  is  in  some  portion 
of  embryonic  tissue  which  was  arrested  in  its  development,  and  has  thus 
remained  shut  off  until  its  donnant  powers  are  roused  into  activity.f 

Cohnheim  maintained  that  cancers  ai*e  most  apt  to  arise  at  the 
orifices  of  the  great  mucous  channels,  which  are  the  seat  of  complicated 
processes  in  the  development  of  the  embryo,  so  that  involutions  of  the 
epiblast  and  hypoblast  may  be  supposed  likely  to  occur  there  and  to  leave 
"  rests "  behind.  The  formation  of  the  new  growth  he  attributed  to  a 
failure  of  "  physiological  resistance  "  on  the  part  of  the  normal  tissues 
around.  J 


*  The  following  OMses  are  related  by  Paget :— A  boy  was  accidentally  wounded  in  one  eye,- 
wliicli  was  sound.  AVithin  a  few  days  a  medullary  tumour  grew  from  the  eyeball  •  it  vvas' 
removed  three  weeks  later,  but  it  quickly  recurred,  and  destroyed  life.  Another  boy  fell 
and  struck  his  knee  ;  swelling  followed,  which  was  at  fii'st  supposed  to  be  inflammatory  • 
but  it  increased,  and  proved  to  be  a  large  medullary  growth  round  the  lower  end  of  the 
femur.  A  steady  man  at  his  work,  slipped  and  straine^d  or  broke  his  fibula  ;  the  injury  led 
to  pain  and  swelling,  and  in  the  course  of  eight  weeks  there  was  found  to  be  a  "-rowth  of 
large  size  outside  and  within  the  shaft  of  the  bone.  " 

t  Virchow  had  previously  proposed  to  account  for  the  remarkable  fact  that  enchondro- 
mata  arise  in  bones,  but  never  from  permaneut  cartilage,  by  supposing  that  a  frao-meut  of 
the  oriirinal  cartilaginous  precursor  of  the  bone  might  re'main  unossified,  and  afterwards 
form  the  starting-point  of  a  tumour. 

+  Thiersch  attributed  tiie  liability  of  aged  persons  to  squamous  carcinoma  to  the 
atrophied  and  inelastic  condition  of  the  fibrous  texture  of  the  skin  at  advanced  periods  of 
ife,  whereby  the  extension  downwards  of  the  epidermis  may  be  facilitated. 
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Cohnheim's  theory  applies  admirably  to  certain  kinds  of  tumour.  It 
IS  probably  true  of  dermoid  cysts,  and  accounts  for  the  peculiar  liability 
to  neoplasms  in  the  mouth  and  pharynx,  the  anus  and  urogenital  tract  ; 
also  for  the  presence  of  striated  muscle  in  tumours  of  the  kidney,  and  of 
chondroma  of  the  parotid  arising  from  Meckel's  cartilage.  It  may  also, 
perhaps,  explain  the  frequency  of  new  growths  in  the  uterus  or  the  breast 
of  unmarried  women  in  the  later  years  of  life,  since  in  such  cases  the 
female  organs  no  doubt  contain  germs  which  fail  to  receive  their  normal 
physiological  stimulus.  In  the  case  of  the  breast  Dr  Creighton  has 
worked  out  a  similar  idea  with  extreme  care  and  in  great  detail.  Having 
studied  fully  the  normal  process  of  evolution  or  "  unfolding,"  which  the 
mamma  undergoes  when  preparing  for  its  secretory  functions,  he  finds  that 
the  growth  of  tumours  in  it  may  be  regarded  as  a  modification  of  that 
process,  under  what  he  terms  "  spurious  stimulation,"  occurring  at  a  time 
when  the  organ  is  in  a  quiescent  condition. 

Cohnheim's  hypothesis,  however,  does  not  help  us  to  understand  the 
striking  difference  between  innocent  and  malignant  tumours,  nor  does  it 
explain  why  a  fragment  of  embrv'onic  tissue,  after  lying  dormant  for 
years,  should  at  last  produce  a  cancer. 

Heredity  of  cancer. — Beside  the  degeneration  of  age,  may  we  find 
another  predisposing  cause  of  cancer  in  the  facts  of  inheritance?  That  in 
most  cases  no  such  tendency  is  present  is  probably  true,  but  we  every  now 
;ind  then  meet  with  such  striking  cases  that  the  popular  belief  on  the 
subject  seems  to  be  justified.  The  ecxperience  of  Sir  James  Paget  is  very 
striking;  in  his  hospital  days  he  found  that  the  proportion  of  cases  in 
which  a  family  tendency  could  be  traced  was  one  in  six ;  subsequently,  in 
private  practice,  he  made  it  one  in  four,  and  latterly  one  in  three.  Some 
of  the  cases  recorded  cannot  be  set  down  as  mere  coincidences.  Thus  a 
lady,  who  died  with  cancer  of  the  stomach,  had  seven  children  and  about 
thirty  grandchildren  who  grew  up.  Some  of  them  were  still  living ;  but 
a  daughter  had  already  died  with  cancer  of  the  stomach,  two  grand- 
daughters with  cancer  of  the  uterus,  a  granddaughter  with  cancer  of  the 
breast,  a  grandson  with  cancer  in  the  bladder,  a  grandson  with  cancer  in 
the  rectum,  and  a  third  grandson  with  cancer  of  the  axillary  lymph-glands 
( 1  secondary). 

A  point  of  considerable  importance  is  that  where  the  disease  is  trans- 
mitted by  inheritance  it  often  appears  in  the  descendants  at  a  much  earlier 
age  than  in  the  first  patient.  Thus  a  young  lady  of  twenty-four  died  of 
"  epithelial  cancer "  of  the  pharynx ;  her  mother  had  been  attacked  by 
cancer  when  between  forty  and  fifty  years  old,  her  grandfather  between 
sixty  and  seventy,  a  great-aunt  at  about  forty,  her  great-grandmother  at 
eighty  or  older.  A  schoolfellow  of  Dr  Fagge  died  of  cancer  of  the  rectum 
before  he  was  forty  years  of  age  ;  his  father  and  his  grandfather  were 
believed  to  have  also  suffered  from  cancer,  but  at  advanced  periods  of  life. 
In  fact,  early  cancer  (like  early  gout,  though  perhaps  not  so  constantly)  is 
more  often  inherited  than  cancer  later  in  life. 

In  the  '  St  Bartholomew's  Hospital  Reports '  for  1866  the  late  Mr 
Morrant  Baker  analysed  103  of  Paget's  cases,  and  carefully  investigated  the 
question  whether  the  appearance  of  cancer  in  successive  members  of  the 
same  family  could  be  attributed  to  the  mere  propagation  of  a  local  defect, 
or  (in  other  words)  of  a  tendency  of  some  one  organ  to  a  special  morbid 
chano-e.    But  he  found  that  it  was  hardly  more  common  for  the  disease 
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to  occur  in  two  members  of  the  same  family  at  the  same  spot,  than  for  its 
seat  to  be  different.  Hence  it  would  appear  that  we  cannot  regard  inherit- 
ance of  cancer  as  inheritance  of  a  certain  structure  of  particular  organs, 
but  as  inheritance  of  a  general  tendency  of  the  epithelial  structures  to 
irregular  overgrowth. 

But  is  heredity  limited  to  cancer,  or  does  it  apply  to  all  tumours?  On 
this  point  Cohnheim  states  that  sometimes  a  mother  suffers  from  adenoma 
of  the  breast,  and  her  daughter  afterwards  from  cancer  of  the  same  organ ; 
and  among  Paget's  observations  there  are  several  in  which  it  seems  clear 
that  carcinoma  occurred  in  one  member  of  a  family  and  sarcoma  in  another. 
So,  again,  Sir  William  Jenner  mentions  the  case  of  a  man  who  had  cancer  of 
the  tongue,  and  whose  child,  twenty-two  years  before,  had  died  at  the  age 
of  two  or  thi-ee  years  with  disseminated  malignant  growths,  wliich  one  may 
presume  to  have  been  sarcomata.  In  the  course  of  the  discussion  on  cancer 
at  the  Pathological  Society  in  1874  Mr  Hutchinson  remarked  that  persons 
who  had  common  warts  in  large  numbers  generally  knew  of  relatives 
affected  with  cancer.  Moreover  Paget  has  insisted  on  the  frequency  with 
which  liability  to  sebaceous  cysts,  or  to  certain  multiple  osseous  tumours,  is 
transmitted  by  inheritance.  It  may  be,  therefore,  that  the  hereditary 
transmission  of  cancer  is  only  part  of  a  wide-spread  proclivity  to  new 
growths  of  all  kinds. 

This  view,  however,  appears  not  to  be  supported  by  any  sufficient  evi- 
dence. Coincidences  must  occur  with  all  common  diseases  ;  and  there  is 
no  evidence  that  sarcoma  is  more  hereditary  than  lipoma,  or  that  either  is 
more  often  found  in  cancerous  families  than  in  others. 

Locality. — Another  suggested  explanation  of  the  occurrence  of  several 
cases  of  cancer  in  a  family  is  that  it  is  favoured  by  certain  soils  or  by  certain 
houses.  In  England  Mr  Haviland  has  found  that  cancer  is  much  more 
prevalent  in  inland  towns  and  country  districts  than  in  others  ;  that  it  is  as 
common  in  proportion  to  population  in  the  country  as  in  towns,  and  that  it 
is  more  frequently  met  with  in  damp  regions  and  in  clay  soils  ;  or,  more 
precisely,  "  that  the  cancer-fields  in  England  and  Wales  are  found  in  the 
sheltered  and  low-lying  vales,  traversed  by  fully  formed  and  seasonally 
flooded  rivers,  and  composed  of  the  more  recent  argillaceous  formations ; 
and  that  the  districts  having  the  lowest  death-rates  from  cancer  occupy  the 
more  elevated  areas  composed  of  the  oldest  rocks,  among  which  the  lime- 
stone areas  are  coincident  with  the  very  lowest  mortality." 

Shattock  and  Ballance,  in  the  first  volume  of  Allbutt's  '  System  of 
Medicine,'  quote  some  remarkable  instances  of  numerous  oases  of  cancer  of 
various  organs  in  a  country  village  in  Shropshire  and  in  a  house  at  Ash- 
burton.  (See  also  Mr  Shattock's  Morton  Lecture,  'Lancet,'  Mav  19th, 
1894.) 

Other  facts  of  the  natural  history  of  cancer. — Among  more  general 
facts  of  possibly  setiological  bearing  may  be  mentioned  the  popular 
belief,  which  Paget  did  not  reject,  that  the  appearance  of  cajicer  may 
be  favoured  by  "deep  anxiety,  deferred  hope,  or  disappointment."  But 
these  conditions,  it  may  be  remembered,  beset  the  later  periods  of  life 
much  more  than  the  time  of  youth. 

That  true  cancer,  as  distinct  from  malignant  sarcoma,  is  very  rare  in 
children,  and  comparatively  rare  in  young  adults,  is  a  matter  of  common 
experience.  Cancer  of  the  lip  in  men  and  of  the  cervix  uteri  in  women 
seems  to  occur  earliest,  sometimes  at  or  even  under  twenty,  cancer  of  the 
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oesophagus  and  rectum  later,  and  rodent  ulcer  is  almost  confined  to 
advanced  age. 

More  women  than  men  die  of  cancer  (more  than  double  in  England), 
but  this  is  probably  due  to  two  causes  :  first,  that  men  have  no  uterus  or 
functional  mamma;  and  secondly,  that  men  are  more  liable  to  prema- 
ture dea.th  from  injury,  exposure,  contagion,  and  intemperance,  so  that 
fewer  men  than  women  are  living  at  the  time  of  life  most  obnoxious  to 
cancer. 

In  an  interesting  address  on  the  increased  prevalence  of  cancer  gene^ 
rally,  Dr  Payne  gives  strong  statistical  and  other  evidence  that  this  applies 
to  men  as  well  as  to  women,  though  less  in  degree,  and  that  increased  re- 
cognition and  other  supposed  explanations  are  not  suflacient  ('  Lancet,' 
1899). 

Among  races  of  mankind  there  does  not  appear  to  be  any  so  peculiarly 
exempt  from  or  so  peculiarly  subject  to  cancer  as  to  guide  speculations  on 
the  aetiology  of  the  disease. 

Among  the  lower  animals,  Mr  Bland  Sutton  states  that  such  innocent 
tumours  as  osteoma  and  odontoma,  papilloma  and  simple  adenoma,  are 
all  common  ;  and  that  most  of  the  malignant  growths  are  sarcoma,  which  is 
not  infrequent  both  in  wild  and  domestic  animals.  True  carcinoma  is 
almost  unknown,  the  growths  on  the  penis  in  stallions  being  warts,  and  the 
glandular  tumours  of  the  mammae  being  only  recurrent  and  infective,  if  at 
all,  in  the  domestic  cat. 

Provisional  results  as  to  nature  and  course  of  cancer. — Although  the 
outcome  of  all  the  ingenuity,  skill,  and  industry  of  the  workers  on  this 
most  attractive  problem  in  pathology  may  seem  disappointing,  although 
we  are  still  as  ignorant  as  fifty  years  ago  of  the  origin,  the  prevention, 
and  the  cure  of  cancer,  yet  the  labours  of  Virchow,  of  Cohnheim,  and  of 
Waldeyer  have  not  been  without  result. 

First,  we  know  that  local  manifestations  of  the  disease  are  not  the 
result  of  a  precedent  "  dyscrasia  "  or  "  diathesis,"  and  therefore,  if  we  ever 
succeed  in  curing  the  primary  growth,  we  shall  cure  the  whole  disease. 

Secondly,  we  know  that  the  origin  of  a  cancer  is  always  in  epithelial 
tissues,  in  skin  or  mucous  membrane,  or  their  glands,  that  the  infection 
takes  place  first  by  contiguity  in  the  nearest  tissues,  secondly  b}^  con- 
duction from  the  alveoli  by  the  lymphatic  vessels  to  the  nearest  lymph- 
glands,  and  thirdly  from  the  veins  to  the  right  side  of  the  heart  and  the 
lungs. 

Thirdly,  though  infective  in  the  individual,  cancer  is  not  contagious 
to  others,  nor,  so  far  as  experiments  go,  is  it  ca.pable  of  artificial  con- 
veyance. 

In  the  majority  of  cases  it  does  not  appear  to  be  hereditary,  although 
there  are  occasional  cases  in  which  this  condition  of  its  occurrence  cannot 
be  denied. 

Cancer  is  observed  in  both  sexes,  and  in  every  race,  climate,  and  occu- 
pation, but  is  rarely  seen  until  the  later  stages  of  adult  life. 

Clearly  distinct  from  sarcomata  and  other  non-epithelial  tumours 
both  in  structure  and  behaviour,  and  from  innocent  epithelial  tumours 
by  its  infective  characters,  the  group  of  tumours  now  included  under  the 
term  carcinoma  is  natural  and  essentially  homogeneous.  The  differences 
described  in  this  chapter  between  squamous  and  spheroidal,  columnar  and 
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cylindrical  celled  carcinoma,  hard,  soft,  and  colloid,  are  differences  de- 
pendent chiefly  on  locality,  and  the  most  satisfactory  pathological  as  well 
as  most  useful  clinical  division  of  cancer  is  by  their  seat — cancer  of 
the  lip,  of  the  tongue  or  the  oesophagus,  or  of  the  scrotum,  of  the  penis, 
and  of  the  skin,  beginning  in  Avarts  or  in  scars ;  cancer  of  the  breast, 
pylorus,  colon  and  rectum,  kidney,  testes,  cervix  uteri,  and  so  on.  let,  as 
we  have  seen,  while  the  locality  is  all-important  for  the  structure  and  be- 
haviour of  the  primary  growth,  it  is  without  the  least  effect  on  the  secondary 
growths  ;  they  faithfully  copy  the  original  tissue,  and  are  totally  unaffected 
by  the  organ  in  which  they  are  found. 

The  most  frequent  local  cause  of  cancer — it  may  be  called  predisposing 
or  exciting — is  long-continued  irritation,  especially  when  it  causes  chronic 
inflammation. 

If  we  may  reason  from  analogy  where  deflnite  facts  fail  us,  we  should 
compare  cancer  with  pyaemia,  with,  tuberculosis,  or  with  syphilis.  In  these 
conditions,  as  in  cancer,  we  have  a  primary  source  of  infection,  and  similar 
secondary  effects  produced  by  conveyance  through  either  the  lymph  or  the 
blood.  But  in  all  three  there  is  contagion  as  the  cause  of  the  primary 
lesion,  and  this  is,  to  the  best  of  our  knowledge,  absent  in,  cancer.  What 
we  observe  in.  the  latter  disease  is  that  under  certain  conditions,  of  which 
advancing  age,  local  obsolescence  of  structure  and  function  and  hereditary 
influence  are  the  chief,  long-continued  irritation  of  a  spot  of  skin  or 
mucous  membrane,  which  would  in  other  cases  produce  thickening  with 
hyperplasia  of  the  epithelium,  now  leads  to  luxuriant  aggressive  multipli- 
cation of  cells  which  invade  the  mesoblastic  tissues,  and  mimic  more  or  less 
imperfectly  the  structure  in  which  they  originated. 

The  secondary  tumours  are  certainly  later  in  pathogeny  as  well  as  in 
external  recognition  than  the  primary,  and  they  must  be  the  result  of 
something  conveyed  from  the  original  growth,  for  their  likeness  betrays 
their  paternity.  This  something  cannot  be  an  influence  or  a  chemical 
poison,  it  must  be  particulate  and  living.  From  comparison  with  contagia 
of  demonstrated  vegetable  nature,  as  well  as  from  the  negative  results  of  the 
extended  experiments  by  Shattock  and  Ballance,  D'Arcy  Power,  and  other 
competent  investigators,  we  may  assume  that  this  contagion  is  not  a 
microphyte.  As  above  said,  it  produces  no  suppuration,  granulations,  or 
fever,  and  above  all  it  is  not  introduced  from  outside.  The  last  fact,  if 
we  may  until  disproved  take  it  as  one,  is  equally  conclusive  against  the 
hypothesis  of  an  animal  microbe. 

What  other  living  contagion  remains  but  the  morbid  or  paratypical 
epithelial  cells  of  the  primary  tumour?  Probably  Avhile  young,  small, 
and  active,  they  escape  after  birth  from  the  parent  cells  into  the  lymph- 
spaces,  are  conveyed  to  the  nearest  lymphatic  gland,  and  there  reproduce 
their  kind.  " 

The  practical  conclusions  as  to  treatment  of  cancer  which  result  from 
this  view  of  its  pathology  are  most  important.  We  should  jealously  watch 
white  patches  on  the  tongue,  phimosis,  and  papillomata  in  elderly  sub- 
jects, and  remove  them  on  the  first  suspicious  indications  ;  cure  should 
precede  diagnosis. 

When  a  tumour  has  already  appeared,  it  should  be  removed  as  early 
as  extensively,  and  as  thoroughly  as  possible,  and  not  only  the  tumour 
but  where  possible  the  entire  organ  or  limb. 

No  other  treatment,  rational  or  irrational,  has  stood  the  test  of  ex- 
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perience  as  of  the  slightest  value,  but  early  and  extensive  removal  has  again 
and  again  saved  life,  and  the  terrible  disease  has  never  returned.  This 
is  true  not  only  of  such  slow-growing  and  comparatively  innocent  tumours 
as  rodent  ulcer  and  squamous  cancer  of  the  lip  and  scrotum,  but  also  of 
cancer  of  the  tongue  and  of  the  anus,  cancer  of  the  breast  and  testicle, 
and  even,  in  exceptional  cases,  cancer  of  the  rectum  and  colon,  of  the 
stomach  and  the  womb. 


SPECIFIC  FEVERS 


Nunc,  ratio  quaj  sit  inorbis,  aut  uude  repente 
Mortiferam  possit  cladem  couflare  coorta 
Morbida  vis  liominum  generi  pecudinnque  catervis 
Expediam.  Lucbetius. 

General  and  local  diseases — Specific  diseases :  infective,  general,  and  febrile — 
T apical  and  doubtful  members  of  the  group — Table  of  their  clinical  course — 
Table  of  their  distinctive  characters — Order  followed — List  of  infectious 
fevers  to  be  notified. 

We  have  already  seen  that  no  scientific  classification,  of  diseases  is 
possible.  For  they  are  not  comparable  things.  One  is  an  anatomical 
change  of  structure ;  another  is  a  pathological  process ;  a  third  the  result 
of  the  action  of  a  mineral  poison,  a  mechanical  injury,  or  a  parasitic  animal 
or  plant ;  while  a  fourth  is  only  a  frequently  recurring  series  of  concomitant 
symptoms,  of  which  we  know  neither  the  material  conditions  nor  the 
probable  cause. 

We  might  arrange  diseases  anatomically — either  by  the  regions  they 
affect,  as  those  of  the  head,  the  breast,  the  belly,  and  the  limbs  ;  or  by 
the  tissues  involved,  as  bones,  joints,  mucous  membranes,  skin ;  or  by 
the  organs,  as  brain,  lungs,  heart,  liver.  We  should  need  a  separate  class 
for  diseases  which  affect  more  than  one  organ,  another  for  those  which 
appear  to  affect  every  organ  at  once,  and  still  there  would  remain  diseases 
"  of  uncertain  seat." 

A  pathological  arrangement  would  group  together  diseases  in  which 
inflammation  was  the  most  important  morbid  process ;  those  which  consist 
of  fever  without  local  inflammation ;  contagious  and  miasmatic  diseases  ; 
degenerations  of  tissue ;  new  growths — and  so  on  as  far  as  our  know- 
ledge of  morbid  physiology  extends,  whatever  the  region,  tissue,  or  organ 
which  these  processes  affected. 

Again,  we  might  make  an  analytical  or  clinical  arrangement,  founded 
on  symptoms  ;  and  consider  successively  diseases  which  are  characterised 
by  a  raised  temperature,  by  dropsy,  by  dyspnoea,  by  jaundice,  by  the 
presence  of  albumen  in  the  urine.  Such  a  clinical  classification  is  the  most 
useful  for  diagnosis,  and  should  be  borne  in  mind  at  the  bedside. 

Lastly,  an  cetiological  classification  would  put  in  one  group  those 
diseases  which  depend  upon  the  invasion  of  animal  or  vegetable  para- 
sites; in  another  those  which  are  produced  by  lead,  mercury,  or  other 
poisons ;  in  a  third  and  fourth  dietetic  and  climatic  diseases. 

But  even  if  we  had  completed  the  task  Morgagni  set  himself,  and  had 
discovered  the  seat  and  the  cause  of  every  malady  to  which  the  human  race 
is  liable^ — we  should  still  find  that  no  single  principle  of  classification 
would  give  satisfactory  results. 

The  object  of  medicine  is  to  prevent,  to  predict,  and  to  cure.  These 
objects  are  sometimes  best  served  by  knowledge  of  morbid  anatomy,  some- 
times by  knowledge  of  processes,  and  sometimes  by  knowledge  of  causes. 
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Who  is  to  decide  whether  so  well  understood  a  disease  as  lead  palsy 
will  be  best  considered  with  oolic  and  other  effects  of  plumbism,  or  with 
other  forms  of  paralysis,  or  with  wasting  affections  of  the  muscles,  or  as 
a  peripheral  neuritis?  For  different  purposes  each  arrangement  would 
be  the  best. 

Every  kind  of  classification  which  rests  on  a  firm  basis  of  facts  is 
useful  so  far  as  it  helps  us  to  remember  certain  common  characters  of  the 
objects  classified,  and  mischievous  if  it  is  allowed  to  obscure  other  common 
characters  upon  which  other  classifications  may  be  constructed. 

In  a  systematic  treatise,  however,  it  is  necessary  to  choose  some  one 
arrangement,  and  our  choice  should  be  decided  by  reasons  of  practical 
convenience.  Our  divisions  need  not  be  upon  a  uniform  plan,  but  they 
should  be  few  and  plain.  They  should  depend  as  little  as  possible  on 
hypothesis  as  to  the  nature  and  causes  of  morbid  processes,  and  as  much 
as  possible  on  clinical  and  pathological  facts.  And  they  should  agree  in 
the  main  with  those  traditional  names  and  arrangements  which  do  not 
contradict  ascertained  facts,  and  which  are  generally  accepted  by  the 
best  authors. 

When  a  clinical  group  of  symptoms  is  found  associated  with  a  definite 
anatomical  change  in  a  given  organ,  it  is  best  treated  along  with  other 
"  diseases  "  of  that  organ.  When  "  it  has  no  anatomy,"  it  is  most  con- 
veniently grouped  with  its  nearest  clinical  allies.  When  it  affects  several 
organs,  it  should  be  referred  to  that  which  is  its  primary  or  most  important 
seat.  On  these  principles  we  are  not  afraid  to  place  epilepsy  near  cerebral 
haemorrhage,  asthma  not  far  from  cancer  of  the  lung,  and  rheumatism  with 
osteo-arthritis. 

The  general  arrangement  in  the  following  chapters  is  local  and  ana- 
tomical, following  the  organs  of  the  body  ;  while  functional  diseases  are, 
as  a  rule,  placed  with  those  presenting  similar  symptoms. 

One  important  exception,  however,  has  been  made,  in  accordance  with 
general  practice. 

Specific  infective  fevers. — There  is  a  group  of  "  general  diseases 
which,  though  variously  defined  and  more  or  less  extended,  has  been 
recognised  from  the  earliest  times.  The  type  of  this  group  is  the  disease 
called  typhus  fever,  when  that  name  onJy  meant  a  variety  of  the  genus 
fever.  With  it  were  associated  other  "  continued  "  fevers,  so  called  to  dis- 
tinguish them  from  the  intermittent  fevers  common  in  Greece  and  Italy. 

Closely  associated  with  "  continued  fevers  "  is  another  group  of  diseases, 
the  eruptive  fevers  or  exanthemata :  smallpox,  measles,  and  their  allies. 
These  were  classed  with  diseases  of  the  skin,  not  only  by  Willan  and 
Bateman,  but  also  by  Hebra.* 

The  condition  of  fever  may,  as  we  have  seen  (p.  38),  be  produced  by 
local  inflammation,  or  it  may  be  idiopathic,  it  may  be  continued  or  inter- 
mittent, accompanied  by  a  rash  or  not.  Since  the  discovery  of  the  im- 
portant part  played  by  microphytes  in  disease,  as  described  above  in  the 
chapter  on  Infection,  it  appears  probable  that  all  the  idiopathic  fevers  and 
inflammation  itself — or  at  least  purulent  inflammation — are  alike  due  to 

*  Measles  and  scarlatina  appear  in  Willan's  'Order  Exanthemata'  with  Nettle-rush  and 
Rose-rash,  Smallpox  with  Scabies,  and  Chicken-pox  with  Eczema.  Hebra's  treatise  is 
entitled  '  Acute  Exantheme  und  Hautkrankheiten/  but  Measles  and  Scarlatina  appear  after 
the  introductorj'  chapters,  between  Seborrhcea  and  p]rythema.  Why  dermatologists  did 
not  include  Typhus  is  not  apparent.  It  is  as  much  an  exauthein  as  Measles,  and  Measles  as 
much  a  continued  fever  as  Typhus. 
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the  reaction  of  the  organism  when  a  brood  of  microphytes  invade  the  blood 
and  tissues. 

Leaving  the  old  term  "  fever  "  to  denote,  not  a  disease  or  gi-oup  of 
diseases,  but  a  physiological  state  of  which  pyrexia  is  a  synonym — we 
may  unite  the  continued  fevers  and  exanthems  on  the  basis  of  their 
being  contagious,  and  due  exclusively  to  the  entrance  of  living  contagia. 
In  certain  cases  we  can  identify  the  actual  microbe  ;  and,  without  venturing 
to  push  the  argument  from  analogy,  we  may  affirm  that  whether  each  is 
directly  due  to  the  invasion  of  specific  microphyte  or  not,  typhus  and 
syphilis,  measles  and  scarlet  fever,  smallpox  and  chicken-pox,  are  each 
caused  by  a  specific  contagium. 

But  not  only  do  they  agree  in  this  "  specific  "  (*.  e.  special  or  peculiar) 
aetiology,  they  are  all  "  general  diseases."  Some,  like  typhus,  are  without 
any  local  lesion  but  what  is  demonstrably  the  result  and  not  the  cause  of 
pyrexia ;  while  in  others,  like  enteric  and  scarlet  fevers,  though  local  lesions 
are  constant,  they  are  clearly  parts  of  a  general  process,  and  not  its  pre- 
cedent cause. 

Again,  these  contagious  and  general  diseases  agree  in  running  a  more  or 
less  defined  specific  (or  peculiar)  course,  limited  in  time,  and  developing  in 
regular  sequence  periods  of  incubation,  invasion,  ingravescence,  culmina- 
tion, and  defervescence  (cf.  supra,  p.  35). 

Lastly,  most  of  these  maladies  confer  remarkable  protection  from  a 
fresh  attack,  while  they  do  not  protect  from  one  another. 

We  have  here,  therefore,  the  most  natural  and  scientific  group  of 
diseases,  each  separate  and  definable,  yet  agreeing  with  one  another  and 
differing  from  the  rest. 


Table  of  the  Clinical  Course  of  Specific  Fevers 
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Have  any  other  affections  thaai  the  traditional  continued  Fevers  and 
Exanthems  a  right  of  admission  to  thisi  class? 

Accepting  as  the  best  criteria  those  of  exclusive  origin  by  contagion 
and  of  "breeding  true,"  we  have  no  difficulty  in  admitting  the  typically 
specific  disease  Mumps  to  the  list,  and,  with  almost  equal  claims, 
Whooping-cough  and  epidemic  Influenza.  Diphtheria  may  certainly  be 
added  now  that  its  pathology  has  been  cleared  up.  Erj'sipelas  is  con- 
tagious, has  a  specific  micrococcus  and  exanthem,  but  it  does  not  in  the  least 
protect  from  recurrence,  and  in  many  respects  is  difficult  to  separate  from 
infective  traumatic  inflammation  of  non-specific  type. 

Syphilis  never  arises  but  by  direct  contagion  ;  the  contagium  is  par- 
ticulate ;  it  breeds  true;  it  affects  not  only  the  blood,  but,  as' Sir  William 
Gull  well  put  it,  body,  blood,  and  bones  :  it  protects  against  itself  with 
only  such  rare  exceptions,  as  are  not  entirely  absent  even  in  the  case 
of  Typhus  and  Smallpox  ;  its  invasion  is  accompanied  by  slight,  occa- 
sionally by  high  fever,  and  by  a  characteristic  rash.  It  differs  from 
other  specific  fevers  in  the  length  of  its  course,  and  in  the  difficulty  of 
^parating  this  course  from  what  may  be  called  its  sequelae.  It  also 
differs  in  the  important  fact  of  being  hereditary. 

Gonorrhoea  is  strictly  contagious  in  origin  ;  its  microbe,  the  gonococcus, 
has  been  identified,  and  it  produces  definite  sequelae  in  the  epididymis, 
the  sclerotic,  and  the  joints.  On  the  other  hand,  it  runs  no  definite  course, 
does  not  produce  general  disturbance,  and  does  not  protect  from  a  secondary 
attack. 

Tuberculosis  is  like  syphilis  in  being  hereditary,  and  in  its  variable  and 
long-drawn  course.  Moreover,  within  certain  limits  it  is  contagious.  But 
it  is  often  more  local  than  general ;  it  does  not  affect  every  organ,  and  it 
certainly  does  not  protect  against  itself.  A  definite  bacillus  occurs  in  all 
tuberculous  lesions,  and  in  well-marked  cases  of  acute  tuberculosis  the 
rapid  course  and  general  symptoms  much  resemble  those  of  a  contagious 
fever.  The  local  and  chronic  forms  of  tuberculous  disease — as  it  affects  the 
lungs  (phthisis),  the  lymph-glands  ("  scrofula"),  the  joints  (caries  and  white 
swelling),  the  skin  (lupus),  and  the  adrenals  (Morbus  Addisonii) — though 
specific  and  in  one  sense  infectious  diseases,  are  certainly  not  "  fevers." 

Pneumonia,  *.  e.  acute  lobar  pneumonia,  has  strong  claims  on  clinical 
grounds  to  rank  as  a  specific  febrile  disorder.  It  has  its  micrococcus.  It 
invades,  runs  its  course,  and  subsides  like  a  fever.  Its  symptoms  are 
scarcely  more  dependent  on  the  hepatised  lung,  as  to  time  and  severity, 
than  are  those  of  enterica  on  the  typhoid  ulcers.  But  cases  of  contagion 
and  an  epidemic  course  are  both  exceptional  for  pneumonia.  It  is  gene- 
rally believed  to  arise  from  common  causes,  as  exposure  to  cold  :  it  is 
often  secondary  to  other  diseases  ;    and  it  is  not  self-protective. 

Tetanus,  a  terribly  painful  and  usually  fatal  disease,  although  its  sym- 
ptoms are  those  of  an  affection  of  the  spinal  cord,  is  certainly  not  organic 
but  toxic  in  nature,  and  has  now  been  conclusively  traced  to  the  action  of  a 
microbe  which  is  probably  derived  from  the  earth.  Happily  it  is  not  con- 
tagious from  man  to  man,  but  it  is  certainly  infective  and  specific. 

Cholera  is  an  exotic  endemic  and  an  occasional  European  epidemic 
disease,  specific  in  its  course  and  its  pathology.  To  regard  it  as  a  mere  local 
enteritis  would  be  less  reasonable  than  Broussais's  doctrine  that  typhoid 
fever  was  only  symptomatic  pyrexia  from  ulceration  of  the  bowels.  With- 
out doubt  it  is  infective,  as  it  certainly  is  epidemic,  and  this  conclusion 
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is  independent  of  the  pathogenic  nature  of  Koch's  comma  bacillus  ;  for  no 
diseases  are  more  certainly  contagious  than  typhus  and  smallpox,  yet  in 
neither  has  the  microphyte,  if  it  exists,  been  discovered.  Usually  there  is 
little  or  no  pyrexia  in  cholera,  but  there  is  reason  to  believe  that  this 
feature  is  rather  masked  than  absent. 

Two  epidemic  febrile  disorders,  contagious  and  once  terribly  destruc- 
tive, have  happily  been  banished  from  this  country — the  Sweating  Sickness 
since  the  sixteenth,  and  the  Oriental  Plague  since  the  seventeenth  century. 
The  latter  without  question,  and  probably  the  former,  is,  like  cholera, 
endemic  and  comparatively  mild  in  certain  localities ;  but  when  epidemic 
they  acquire  fearfully  active  properties,  and  we  have  lately  learnt  that  after 
nearly  two  centuries'  absence  the  plague  may  reappear  in  Europe. 

Yellow  fever  is  another  specific  disease.  Its  contagion  has  recently 
been  discovered  in  South  America.    It  has  always  been  exotic. 

Three  specific  diseases  of  the  brute  creation  are  occasionally  trans- 
ferred to  man  by  inoculation  ;  they  are  Anthrax  or  splenic  fever,  Glanders, 
and  Hydrophobia.  In  the  first  the  microphyte  is  known  and  its  whole 
history  investigated ;  it  answers  every  test  of  being  the  true  contagium 
of  the  disease  {v.  supra,  p.  18),  so  that  other  maladies  may  be  compared 
with  this  as  a  criterion.  Glanders  is  almost  as  certainly  and  completely 
known.  The  pathology  of  Hydrophobia  is  in  many  ways  obscure,  and  its 
microbe  has  yet  to  be  identified. 

Another  remarkable  malady,  as  fatal  as  hydrophobia,  is  known  by  the 
cumbrous  name  of  "  acute  yellow  atrophy  of  the  liver."  This  has  mamy 
of  the  characters  of  a  specific  disease,  although,  like  cholera,  it  is  not  as 
a  rule  a  fever,  and  the  search  for  a  specific  microbe  has  hitherto^  been  in 
vain.    At  present  it  is  best  left  with  other  hepatic  diseases. 

While  we  must  admit,  as  undoubted  members  of  this  class,  some  affec- 
tions in  which  no  microphyte  has  been  found,  we  must  exclude  others, 
though  certainly  bacterial  in  origin,  because  they  are  not  general  or  not 
febrile,  or  run  no  definite  course,  or  do  not  protect.  Leprosy,  for  instance, 
is  allied  to  lupus  and  other  infective  granulomata,  and  will  be  considered 
with  them  under  the  section  of  Diseases  of  the  Skin. 

Ague  and  tropical  dysentery  do  not  depend  on  a  microphyte,  but  on  a 
microzoon,  and  differ  greatly  from  the  other  specific  fevers. 

Rheumatism,  though  a  general  disease  and  febrile,  is  not  contagious, 
does  not  protect,  and  has  neither  an  exclusive  or  specific  origin  nor  a 
constant  or  specific  course.  For  purposes  of  diagnosis  it  should  be  con- 
sidered along  with  pyaemia,  gonorrhoeal  synovitis,  and  gout ;  and  at  present 
it  is  perhaps  best  to  place  it  with  other  general  diseases,  accompanied  by 
multiple  synovitis. 

The  classification  and  order  of  these  specific  fevers  is  a  matter  of  con- 
venience only.  We  may  see  resemblance  between  enteric  fever  and 
cholera  in  their  being  what  has  been  called  miasmatic-contagious,  and  con- 
veyed by  water  ;  and  between  others  in  having  a  constant  exanthem,  or 
a  prolonged  course,  or  imperfect  protection  against  return,  or  in  their 
origin  from  lower  animals ;  but  none  of  these  points  help  to  a  single  patho- 
logical or  clinical  arrangement. 

In  the  following  list  are  stated,  in  a  brief  and,  of  necessity,  dogmatic 
form,  the  characters  of  the  several  diseases  which  entitle  them  more  or 
less  decisively  to  a  place  in  this  section. 
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Patlwlogical  Table  of  Specific  Infective  Diseases 
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*  /.  e.  cases  of  the  same  person  having  two  attacks,  though  they  certainly  exist,  are  so 
extremely  rare  that  tliey  do  not  aft'ect  the  practical  rules  as  to  infection, 
t  No  longer  prevalent  in  this  country. 

Order  and  Affinities. — In  the  first  edition  of  this  work  I  placed  Typhus 
first  (as  was  probably  Dr  Fagge's  intention)  on  the  ground  of  tradition. 
But  now  it  has  happily  become  so  rare  that  it  seems  better  to  give  the 
first  place  to  the  most  important  of  all  fevers  to  physicians  in  Western 
Europe  and  America,  that  which  is  unfortunately  called  typhoid  and  abdo- 
minal typhus.  This  disease  in  many  respects  stands  alone,  and  should  be 
separated  as  far  as  possible  from  Typhus. 

It  is  important  to  remember  that  the  "  continued  "  fevers  are  only  so 
called  in  distinction  from  the  intermittent  and  remittent  fevers  better 
known  to  Greek  physicians,  and  that  they  are  closely  related  to  the  so- 
called  exanthems.    I  have,  therefore,  placed  the  three  disorders  of  child- 
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hood  with  rashes  next ;  and  following  them,  the  two  with  pustular 
exanthems,  which  are  closely  related  clinically.  They  are  naturally  followed 
by  two  specific  diseases  without  rashes — Mumps,  which  I  have  transferred 
from  affections  of  the  mouth,  and  Whooping-cough,  which  was  formerly 
along  with  Influenza  placed  among  disorders  of  the  lungs. 

Typhus  finds  its  most  appropriate  place  at  present  with  other  grave 
historical,  epidemical,  and  happily  in  Western  Europe  obsolete  fevers — 
Recurrens  and  Plague.  With  them  may  go  the  more  modem  pesti- 
lences known  as  Cholera  and  Yellow  Fever.  These  five  diseases  are  all 
endemic  in  certain  regions,  epidemic  in  others, — terrible  in  the  past,  but 
deprived  more  or  less  of  their  terrors  by  the  progress  of  scientific  medicine. 
Other  exotic  diseases  conveniently  follow  Yellow  Fever. 

Erysipelas,  Diphtheria,  Syphilis,  Tubercle,  and  Pneumonia  follow,  each 
of  them  with  very  peculiar  characters,  which  separate  them  from  one 
another  and  from  the  other  specific  diseases.  Though  placing  them  all 
among  specific  general  diseases  I  have  still  thought  it  best  to  retain  Pneu- 
monia among  diseases  of  the  Lungs,  although  Diphtheria  is  removed  from 
those  of  the  larynx.  Erysipelas  from  those  of  the  skin,  and  Syphilis  and 
Tuberculosis  from  "  general  pathology." 

Notification  of  infectious  diseases. — Under  the  Act  of  Parliament 
(52  and  53  Vict.,  cap.  72)  passed  in  1889  for  the  notification  of  infectious 
diseases  to  vestries  or  other  local  authorities,  through  the  Medical  Officer 
of  Health  for  the  parish,  a  registered  practitioner  is  bound  to  give  informa- 
tion of  the  nature  and  locality  of  every  case  he  visits  or  attends  of  the 
following  diseases: — Variola,  Cholera,  Diphtheria  (including  so-called  Mem- 
branous Croup),  Erysipelas,  Scarlatina,  Typhus,  Enteric,  Relapsing,  or  any 
other  continued  fever,  and  Puerperal  Fever. 


ENTERIC  FEVER 


Ac  dum  prima  lues  udo  sublapsa  veiieiio 
Pertentut  sensns,  atqiic  ossibus  iinpliciit  ignem 
Necduiu  animus  toto  percepit  pectore  tiammam. 

ViKGII,. 

Hisfunj  of  the  separation  of  Enteric  from  other  forms  of  fever,  and  jjarticularly 
from  Typhus — Nomenclature — Geographical  and  zoological  distribution. 

Clinical  course — incubation — onset  and  early  symptoms — the  exanthem — later 
course — liecorery  and  convalescence — Modes  of  decdh — Slight  and  abortive 
cases  —  anomaloiis  cases  —  Complications  —  coincident  fevers  —  Secpuela:  — 
Relapses — Protection — Diagnosis,  clinical  and  bacteriological. 

Morbid  anatomy — intestines — sp>leen — larynx — heart  and  muscles,  etc. 

/Etiology — The  bacillus — its  conveyance  by  wcder,  milk,  etc.  —  cases — Contributing 
conditions — season,  drainage — age  and  habits,  etc. — Mortality — Prognosis. 

Treatment — food — stimulants — baths  and  antipyretics — antiseptic  drugs — treat- 
ment of  comjjlications  and  during  convalescence — Prophylaxis. 

Fehricula — its  recognition  apaii  from  slight  cases  of  Enteric  fever. 

Definition. — A  specific  infective  fever  of  three  or  more  weeks'  duration, 
with  a  characteristic  exanthem  and  equally  distinctive  lesions  of  the 
intestines. 

Synonyms. — Typhoid  Fever,  Typhus  mitior,  Febris  miliaris  (De  Haen), 
Gastric  Fever,  Infantile  remittent  Fever,  Slow  nervous  Fever  of  Huxham 
(1739;,  Typhia  (Farr,  1859),  Pythogenic  Fever  (Murchison),  Fall  Fever 
in  America. — Fr.  Fi^vre  typhoide,  Dothienenterie. — Germ.  Typhus  ab- 
dominalis  or  Ileo-typhus  (Griesinger,  1857),  or  Typhus  without  qualification. 

History. — Of  the  fevers  which  were  called  "  continuous"  by  the  ancients, 
in  contrast  with  the  intermittent  fevers  common  on  the  shores  of  the 
Mediten-anean,  the  first  to  be  separated  from  the  rest  were  Smallpox  and 
Measles,  by  the  Arabian  physicians  of  the  tenth  and  eleventh  centuries. 
The  next  was  Scarlet  Fever,  in  the  seventeenth  century  ;  then  Chicken-pox. 
in  the  eighteenth.  The  striking  appearance  of  the  skin  in  these  four 
maladies  threw  their  essential  pyrexia  into  the  background ;  they  were 
named  exanthems,  and  described  among  diseases  of  the  skin.  The  other 
"  fevers,"  excluding  the  Plague,  were  regarded  as  forming  one  "  genus," 
varying  in  symptoms  and  course,  but  essentially  the  same.  So  Huxham, 
Hancock,  Pitcaim,  Cullen,  and  Heberden  taught  during  the  eighteenth 
century  in  England,  and  so  Boorhaave,  Sauvages,  de  Haen,  and  Hildenbrandt 
tauffht  on  the  Continent. 

In  Great  Brit-ain  early  in  the  present  century  it  was  recognised  that 
fever  often  occurred  in  a  malignant,  highly  contagious  form,  to  which 
the  name  typhus  was  given  ;  that  this  was  sometimes  mingled  Avith  cases 
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of  much  shorter  and  less  dangerous  fever,  though  equally  contagious,  which 
had  gi-eat  tendency  to  relapse,  and  was  chiefly  seen  in  Ireland ;  that  other 
forms  were  less  acute  in  onset,  slower  in  progress,  less  contagious  and  less 
"  putrid ; "  and  these  were  named  slow  nervous  fever,  adynamic  fever,  or, 
from  the  frequency  of  abdominal  symptoms,  gastric  fever  (typhus  ab- 
dominalis).  In  addition  miliary  fevers  and  bilious  fevers  were  described, 
and  lastly,  fevers  lasting  less  than  a  week  and  running  a  benign  course, 
which  were  called  febricula. 

It  was  the  study  of  morbid  anatomy,  so  strangely  neglected  before, 
which  led  to  the  breaking  up  of  this  heterogeneous  group  of  diseases.  In 
France,  which  took  the  lead  in  pathology  and  clinical  medicine  during 
the  first  thirty  years  of  the  present  century,  the  first  and  most  im- 
portant discovery  was  made.  It  was  found  that  when  the  bodies  of  those 
who  died  of  fever  in  Paris  were  opened,  the  intestines  were  ulcerated. 
The  true  meaning  of  this  fact  was  not,  however,  at  first  understood. 
Broussais  maintained  that  a  "  gastro-enterite  "  was  the  essential  cause  of 
"  continued  fever "  in  general ;  i.  e.  that  the  general  disorder  was  sym- 
ptomatic of  a  local  inflammation.  Serres  and  Petit  believed  that 
the  intestinal  lesions  were  specific,  and  resulted  from  the  introduction  of  a 
poison  into  the  system,  and  that  they  were  of  an  eruptive  nature,  like  the 
pustules  of  smallpox.  Meckel  supposed  that  the  soft  white  "  medullary  " 
plaques  of  the  diseased  intestine  were  medullary  new  growths,  primary 
soft  cancer  of  the  ileum.  Bretonneau,  of  Tours,  noticed  in  1826-9  that 
the  ulcers  were  specially  localised  in  the  solitary  and  the  agminated 
lymph-follicles  of  the  intestine.  He  introduced  the  clumsy  term 
dothienenterie  {^oOnjv,  a  pustule,  and  tvrepov,  intestine)  for  the  disease  ; 
it  was  used  by  his  pupil  Trousseau,  but  never  met  with  general 
acceptance.  Unfortunately,  the  name  proposed  by  Louis  in  1829,  fievrc 
typhoide,  was  universally  adopted  in  France  and  in  England.  The  French 
physicians  assumed  that  the  same  lesion  would  be  found  in  every  form  of 
fever,  whether  known  as  typhus,  putrid  fever,  bilious  fever,  gastric  fever, 
or  jail  fever.  But  when  the  anatomy  of  fever  came  to  be  investigated  in 
Scotland  and  in  England  the  bowels  were  often  found  to  be  healthy.  For 
a  time  the  difference  was  supposed  to  be  accidental,  or  of  little  consequence. 
But  gradually  it  became  apparent  that  two  distinct  diseases  had  been 
confused  together.  The  credit  of  indicating  the  clinical  distinctions 
between  them  must  fairly  be  divided  among  many  observers,  of  whom 
Gerhard  of  Philadelphia  (1836),  Lombard  of  Geneva  (1836),  Shattuck  of 
Boston  (1839),  and  A.  P.  Stewart  in  England  (1840)  deserve  mention.* 
Louis,  in  the  second  edition  of  his  work,  published  in  1841,  expressly 
admitted  that  his  "  fi^vi'e  typhoide  "  and  the  typhus  of  English  writers 
were  different  diseases. 

There  were,  however,  many  who  maintained  the  opposite  view,  that 
typhus  fever  and  typhoid  fever  were  only  two  forms  or  local  varieties 
(as  botanists  would  put  it)  of  the  same  disease,  "  continued  fever."  This 
opinion  was  maintained  by  Graves  and  Stokes  in  Ireland,  by  Alison  in 
Scotland,  and  in  the  first  edition  of  Watson's  Lectures  in  Eno-land.  The 
issue  of  the  controversy  still  appeared  uncertain  until,  in  1849-51,  Dr 

*  Dr  Stewart,  from  his  coniparisou  of  the  fever  seen  in  the  wards  and  deadhouse  at 
Glasgow  with  that  seen  in  the  wards  and  deadhonses  of  Paris  (1836—1839)  concluded 
that  the  difPerences  hetween  the  two  diseases  were  "so  marked  as  to  defy  misconcention 
and  to  enahle  the  observer  to  form  with  the  utmost  precision  the  diagnosis  of  the  mtnre 
of  the  disease  and  the  lesions  to  be  revealed  by  dissection." 
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(ut'terwcuds  Sir  William)  Jenner  published  a  series  of  researches,  based  upon 
observations  made  at  the  London  Fever  Hospital.  During  three  years 
he  investigated  with  great  care  every  instance  in  which  more  than 
one  patient  was  brought  from  the  same  house  ;  and  he  found  that  the 
later  cases  invariably  corresponded  with  the  first  one,  even  Avhen  both 
fevers  were  prevalent  in  London.  All  subsequent  writers  have  adopted 
this  doctrine.*  In  fact,  each  fever  was  proved  to  breed  true,  and  they  were 
therefore  "  specifically  "  distinct. 

It  is  interesting  to  inquire  whether  enteric  fever  can  be  recognised  in 
the  description  given  by  medical  \vriters  in  former  centuries ;  and  the 
answer  was  decidedly  in  the  affirmative.f  In  John  Hunter^s  Museum  at  the 
College  of  Surgeons  there  are  still  two  preparations  showing  the  character- 
istic intestinal  lesions ;  and  a  well-marked  case  was  dissected  by  Morgagni. 
The  disease  is  probably  identical  with  the  "  slow,  nervous  fever  "'  which 
Gilchrist,  of  Dumfries,  described  in  1734,  and  which  Huxham,  in  1738, 
distinguished  from  "  putrid  malignant "  fever.  In  works  of  an  earlier 
date  it  must  probably  be  looked  for  among  the  "  remittent  fevers,"  attri- 
buted to  malaria.  The  mistake  of  confounding  enterica  with  malarial  fevers 
was  common  in  the  marshy  districts  of  England  up  to  a  recent  period ;  and 
in  India  they  are  even  now  separated  with  diflSculty.|  Lancisi  recorded 
cases  of  fever  at  Rome  in  1718,  with  vilceration  of  the  intestines,  and 
identified  them  with  the  hemitritaeus,"  or  semitertian  ague  of  Galen. 
Spigelius,  a  century  beforehand,  described  cases  as  common  in  Italy,  with 
the  symptoms  and  morbid  lesions  of  enterica,  and  the  same  had  been  done 
by  our  countryman  Thomas  Willis  in  1859. 

Nomenclature. — The  name  "  typhoid  fever "  is  ill-chosen,  since  the 
object  in  giving  a  title  to  a  disease  distinct  from  typhus,  but  liable  to  be 
mistaken  for  it,  is  to  mark  the  difference  between  them,  not  the  re- 
semblance. Moreover  the  same  word  has  long  been  properly  applied  to 
a  group  of  symptoms — stupor  with  muttering  delirium  and  a  dry,  brown 
tongue— which  are  really  typhoid,  since  they  are  like  what  is  seen  in 
typhus.  The  resemblance  of  "  typhoid  fever  "  to  typhus  is  no  greater  than 
to  any  other  specific  toxsemia  wdth  pyrexia.  The  name  Enteric  Fever  was  a 
revival  of  the  old  terms  Febris  intestinalis,  mesenterica,  abdominalis  ;  it  was 
introduced  by  Ritchie  in  1846  and  accepted  by  Gairdner  and  Tweedie.  It 
has  been  adopted  in  the  '  Nomenclature  of  Diseases,'  published  by  the  Royal 
College  of  Physicians,  and  is  ordered  to  be  used  in  the  official  returns  made 
to  the  Registrar-General. 

Distribution. — Enteric  fever  is  endemic  in  all  parts  of  Europe  and  Asia, 
in  the  United  States,  and  in  Australia.  It  is  common  in  India,  in  China, 
and  in  the  tropics  generally,  and  is  far  from  infrequent  in  Scotland, 

*  Di-  Wilks  ('  Guy's  Hosp.  Rep.,'  1855  and  1856),  Dr  Peacock  ('Med.  Times  and  Gaz.,' 
xiii,  1850),  Sir  Thomas  Watson  ('  Lectures,'  4th  ed.,  1857),  and  Dr  Murchison  ('Continued 
Fevers  of  Great  Britain,'  1862)  were  among  tlie  earliest  who  adopted  Jenner's  coiichision. 
Soon  after  .Tenner's  researches  were  published,  Dr  Austin  Flint,  in  1852,  showed  that  the 
same  distinction  between  typhus  and  enteric  fever  was  manifest  from  a  comparison  of 
clinical  and  anatomical  facts  in  the  United  States,  thus  confirming  the  opinion  of  Gerhard 
and  Shattuck. 

t  An  interesting  example  of  the  possibility  of  interpreting  historical  recorrls  by  the 
light  of  modern  science  is  afforded  by  an  admirable  essay  in  which  Dr  Norman  Moore  has 
satisfactorily  proved,  from  the  memoranda  of  Dr  Mayerne,  physician  to  James  I,  that  the 
disease  of  which  Henry,  Prince  of  Wales,  died  in  1612  was  enteric  fever. 

X  A  supposed  compound  disease,  due  to  both  malarial  and  typhoid  poison,  is  still 
recognised  in  America,  and  by  some  physicians  in  India,  and  has  been  named  typho-mala- 
rial  fever. 
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Norway  and  Iceland.  It  is  well  known  in  Brazil  and  Buenos  Ayres,  in 
Egypt  and  South  Africa.  In  fact,  it  may  be  called  pandemic  in  its 
distribution. 

It  is  doubtful  whether  enteric  fever  occurs  in  animals.  "  Pig  typhoid  " 
has  nothing  in  common  with  typhoid  fever  but  the  name.  Mr  Bland 
Sutton  communicated  to  the  Pathological  Society  ('  Trans.,'  1885  and  1889) 
a  paper  on  the  occurrence  of  a  disease  in  monkeys  and  in  beavers,  which 
on  anatomical  grounds  he  identified  with  the  typhoid  fever  of  man.  The 
symptoms  observed  during  life  were  diarrhoea  and  heemorrhage.  He  quoted 
Serres,  who  recorded  an  epidemic  of  what  he  regarded  as  enteric  fever 
among  the  monkeys  in  the  Jardin  des  plantes ;  the  symptoms  observed 
were  diaiThoea  and  fever,  ending  almost  always  in  death. 

Clinical  course — incubation. — The  source  of  the  disease  has  now  been 
proved  to  be  never  by  de  novo  development  out  of  filth  or  anything  else, 
but  always  from  a  previous  case.  The  contagion  is  conveyed  by  a  peculiar 
bacillus  which  is  as  a  rule  carried  in  drinking-water  to  the  intestines  of 
the  second  host.  The  period  of  incubation  after  entrance  of  the  poison 
appears  to  vary,  but  in  most  cases  is  more  than  a  week  and  less  than 
a  fortnight.  The  date  at  which  a  patient  receives  it  can  seldom  be 
precisely  fixed.  At  Guildford,  in  1867,  an  epidemic  was  traced  to  the 
fact  that  contaminated  water  was  supplied  on  a  single  day,  the  17th  of 
August  ;  a  large  number  of  cases  came  under  medical  observation  on  the 
3rd  and  the  4th  of  September,  so  that,  allowance  being  made  for  the 
gradual  development  of  the  symptoms,  the  incubation  probably  lasted 
twelve  or  thirteen  days.  Instances  are  recorded  in  which  the  disease 
has  shown  itself  four  or  five  days  after  the  patient  has  drunk  con- 
taminated milk  or  arrived  in  an  infected  locality.  Cases  of  apparently 
longer  incubation  occur,  and  some  observers  regard  the  usual  incubation 
period  as  varying  from  one  to  three  weeks.  Persons  sometimes  have  not 
fallen  ill  until  threes  weeks  after  leaving  a  place  in  which  there  is  reason  to 
believe  that  they  must  have  taken  the  fever  ;  but  the  question  is  at  what 
date  the  intestinal  lesions  began,  not  Avhen  the  symptoms  first  appeared. 
In  some  cases  accurately  observed  by  Quincke,  in  Switzerland,  the  incu- 
bation lasted  from  eight  to  sixteen  days. 

Onset. — The  first  day  of  enteric  fever  is,  as  a  rule,  difficult  to  fix. 
for  it  is  usually  slow  and  insidious.  The  patient  feels  depressed  and 
weary,  and  more  so  every  day ;  he  has  headache  and  giddiness,  and 
pains  in  his  back  and  limbs  ;  he  loses  appetite,  and  sometimes  vomits. 
Diarrhoea  comes  on  of  itself ;  or,  if  he  takes  an  aperient,  his  bowels 
remain  relaxed.  After  five  or  six  days  he  becomes  so  ill  that  he  has  to 
give  up  work  and  take  to  his  bed.  In  such  a  case  the  duration  of  his 
illness  must  be  reckoned  from  the  day  on  which  he  first  felt  ailing.  Some- 
times malaise  and  other  slight  symptoms  run  on  for  two  or  three  weeks 
before  a  definite  illness  begins,  and  its  subsequent  course  is  not  shorter 
than  usual.  It  is  probable  that  some  of  these  cases  begin  as  ordinary 
dian-hoea,  and  that  the  disordered  state  of  the  bowels  renders  them  more 
obnoxious  to  the  specific  contagion.* 

*  When  .a  patient  was  ailin<;  before  he  fell  seriously  ill,  one  must  be  prepared  in  case 
of  death  to  find  some  of  Peyer's  patches  in  an  advanced  stage  of  the  disease.  The  late 
Dr  Irvine  supposed  that  in  such  cases  the  definite  attack  is  in  reality  a  relapse,  preceded 
by  an  almost  latent  primary  fever.  The  objection  to  this  view  is  that  a  relapse  is  almost 
always  slighter  and  shorter  than  the  primary  attack. — C.  H.  F. 
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Sometimes,  however,  enteric  fever  begins  not  gradually,  but  with  a 
rigor  and  a  rapid  rise  of  temperature,  so  as  to  simulate  typhus  or  influenza. 
The  writer  has  noticed  this  to  be  more  frequent  during  the  last  ten  years, 
especially  in  1893. 

Course. — The  temyerature  during  the  first  three  or  four  days  of  the 
fever  rises  in  a  zigzag  fashion  :  from  morning  to  evening  there  is  an  ascent, 
from  evening  to  morning  a  fall,  much  slighter,  except  in  the  unusual  cases  of 
abrupt  onset ;  so  that  each  evening  the  thermometer  stands  higher  than  on 
ihe  evening  before.  It  must,  however,  be  borne  in  mind  that  the  excep- 
tional cases  of  enterica  in  which  the  onset  is  marked  by  detinite  symptoms 
are  those  in  which  the  thermometer  is  most  likely  to  be  used  during  the 
first  two  or  three  days,  and  the  rules  Wunderlich  laid  down  are  rarely  com- 
pletely observed  by  this  wayward  disease.* 

Nevertheless  the  gradual  ascent  of  the  temperature  with  slight  morning 
remissions  during  the  first  week  is  characteristic ;  and  a  normal  tempera- 
ture at  any  part  of  the  day,  or  a  temperature  as  high  as  104:°  Fahr.,  are 
both  unusual  before  the  fourth  or  fifth  dav.  In  mild  cases  the  maximum 
temperature  during  the  course  of  the  fever  may  be  registered  before  the 
end  of  the  first  week. 

The  pulse  is  not  very  rapid  during  the  first  week,  generally  from 
100  to  110  a  minute,  and  sometimes  less  frequent.  The  pulse-rate  varies 
at  different  periods  of  the  day,  sometimes  in  correspondence  with  the 
fluctuations  of  the  temperature,  sometimes  independently,  and  changes 
of  posture  affect  it  much  more  than  in  health.  Its  peculiarity  is  its  soft, 
compressible  character,  with  a  dicrotism  which  may  be  so  marked  that  an 
unskilled  observer  may  actually  count  it  at  twice  the  frequency  of  the 
heart's  beats.    These  features  are  well  shown  by  the  sphygmograph. 

The  breathing  is  more  rapid  than  in  health ;  but  unless  bronchitis  is 
present  the  respirations  are  not  quickened  in  the  same  ratio  as  the  pulse 
until  hypostatic  congestion  begins  to  set  in. 

The  aspect  of  a  patient  w4th  enteric  fever  is  that  of  languor  and 
weariness :  the  face  is  not  dusky,  nor  is  the  aspect  so  stupid  as  in 
typhus.  There  is  usually  pallor,  with  a  circumscribed  pink  flush  on  one  or 
both  cheeks,  especially  towards  evening  or  when  food  or  stimulant  has 
been  recently  given.  The  muscular  strength  gradually  fails,  and  the 
mind  becomes  more  listless. 

The  tongue  is  less  thickly  coated  than  in  Scarlatina,  Rheumatism,  or 
Pneumonia,  and  the  fur  is  often  yellowish  instead  of  white.  In  the  course  of 
the  second  week  it  sometimes  becomes  clean,  bright  red,  and  smooth,  as 
though  glazed.  In  mild  cases  it  remains  moist,  but  in  severe  ones  it 
gi-adually  becomes  dry  and  brown,  with  deep  painful  transverse  fissures. 
A  yellow  streak  on  each  side  of  the  dorsum  is  very  frequent. 

Anorexia  and  thirst  are  common  to  this  and  to  every  febrile 
complaint;  nor  is  there  much  distinction  in  the  nausea  and  headache 
which  are  often  present  at  the  commencement  of  the  illness. 

The  skin  may  either  be  dry  or  moist.    Profuse  sweats  are  by  no 

*  111  1870  a  patient  in  Guy's  Hospital,  convalescent  from  pleuritic  effusion,  was  attacked 
with  enteric  fever.  He  first  felt  unwell  on  April  2nd,  and  liis  temperature  immediately 
rose  from  98*6°  to  102-6°;  next  day  he  had  rigors;  on  April  4th  there  were  characteristic 
stools;  on  April  8th  rose-spots  appeared. 

In  1878  a  girl  was  admitted  who  had  been  carefully  watched  from  the  third  day  of  her 
illness  by  Dr  Ingoldby ;  the  morning  and  evening  temperatures  were  on  that  day  103"4° 
and  105-2°  respectively;  on  the  fourth  day  they  were  103-4°  and  104-2°;  on  the  fifth  day 
103-4°  and  102-3°;  on  "the  sixth  103-5°  and"l04-2°. 
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means  infrequent,  especially  at  night ;  and  are  sometimes  accompaniea  by 
an  abundant  eruption  of  sudamina,  especially  towards  the  end  of  the 
second  and  in  the  third  week,  which  ends  in  desquamation  of  the  chest  and 
abdomen. 

The  spleen  becomes  enlarged  in  the  course  of  the  first  week.  Sometimes 
its  edge  can  be  felt  below  the  ribs,  particularly  if  the  patient  lies  over  to 
the  right  and  the  ulnar  edge  of  the  hand  be  gently  pressed  up  under  the 
ribs  with  expiration  and  the  inspiratory  fall  watched  for.  Often  its  extent 
can  only  be  mapped  out  by  percussion.  With  resonant  lungs  and  a  full 
t.nmid  abdomen  the  spleen  may  be  many  ounces  heavier  than  natural, 
without  there  being  any  appreciable  percussion-dulness  over  it,  so  that 
the  absence  of  a  splenic  tumour  is  far  from  decisive  against  enteric  fever. 

Epistaxis  is  of  frequent  occurrence,  especially  soon  after  the  com- 
mencement of  the  disease.  It  has  been  known  to  be  so  profuse  as  to  be 
dangerous.  Severe  headache  is  a  frequent  early  symptom,  and  sore  throat 
another;  other  cases,  again,  begin  with  cough  or  with  vomiting. 


Exantliem. — Early  in  the  second  week,  or  sometimes  at  the  end  of  the 
lirst,  appears  the  rose-rash,  the  most  characteristic  symptom  of  enteric  fever. 
A  diffused  blush  like  scarlatina  is  occasionally  noticed  two  or  three  days 
sooner,    in    the    course    of    the    first    week,     and    when  attended 
with    a   slight   sore   throat,   this  has   led   to    a   mistaken  diagnosis.* 
The    true    rose-rash    is    much    less    conspicuous,    yet    the  presence 
of  a  few  small  red  spots  hardly  larger  than  pins'  heads  is  the  conclusive  sign 
of  enteric  fever.     No  doubt  individual  papules  must  be  distinguished 
from  fleabites  and  from  inflamed  sebaceous  glands.    They  are  not  petechial, 
but  disappear  under  pressure  ;  they  are  pink  in  colour,  rounded  not  acu- 
minate in  shape,  discrete  in  distribution,  and  usually  few  in  number.  Each 
papule  runs  a  short  course  of  two  or  three  days,  and  fresh  crops  appear 
as  the  fever  goes  on.     The  skin  shows  white  and  clear  around  them, 
not  mottled  and  dusky  as  in  typhus.      The   regions   in   which  they 
are  mostly  found  are  the  lower  part  of  the  chest  and  the  front  and 
sides    of    the    abdomen ;    they    also    occur    on    the    back    and  loins, 
but   a   careful   physician   will   seldom   be   curious   on    this    point.  In 
an  epidemic  among  the  French  troops  at  Montpellier  (1870-71)  Dr  George 
Turner  informed  the  writer  that  in  several  cases  the  rose-spots  could  only 
be  found  on  the  lumbar  region,  and  Murchison  has  seen  them  limited  to 
the  back.    In  exceptional  cases  they  are  scattered  thickly  over  the  whole 
of  the  trunk.    The  writer  has  seen  them  on  the  neck,  on  the  arms,  Avrists 
and  hands,  and  on  the  ankles,  but  never  on  the  face. 

The  date  at  which  they  first  appear  is  usually  between  the  seventh 
and  the  twelfth  day,  occasionally  as  early  as  the  fifth  or  sixth  day  of  the 
fever.  They  are  probably  never  absent  throughout  the  whole  course  of  the 
disease  ;  but  in  the  case  of  children  one  may  fail  to  observe  them,  although 
careful  search  is  made  every  day.  They  can  not  only  be  seen,  but  felt, 
as  rounded,  smooth  pimples ;  they  do  not  grow  after  they  appear,  but 
become  paler  and  flatter  until  they  fade  away  ;  they  never  become  petechial, 
and  after  death  they  are  invisible.  They  appear  in  successive  crops,  so 
that  although  the  duration  of  the  rash  as  a  whole  may  be  from  one  to  three 
weeks,  or  longer  if  the  disease  is  protracted,  no  individual  spot  remains 

*  Roseola  scarlatiniformis  :  see  "  Two  Cases  of  Enteric  Fever  accompaiiipd  by  au  Erythe- 
matous Eruption  resembling  that  of  Scarlatina,"  by  Dr  Whipham,  '  Clin.  Trans.,'  1883. 
xvi,  p.  150. 
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more  than  three,  four,  or  five  days,  sometimes  not  longer  than  twenty-four 
hours.  It  has  sometimes  been  noticed  that  they  have  come  out  in  large 
numbers  after  a  warm  bath,  or  that  they  have  first  shown  themselves  on  a 
part  that  has  been  reddened  by  mustard ;  on  the  other  hand,  they  become 
paler  and  less  evident  after  exposure  has  cooled  the  surface.  A  fresh  crop 
of  rose-spots  marks  a  relapse. 

Besides  this  characteristic  rose-rash  and  the  rare  early  erythema  above 
mentioned,  urticaria  has  been  noticed.  Sudamina  are  not  infrequent,  and 
when  numerous  may  obscure  the  pink  papules,  and  remind  one  that  miliary 
fever  was  one  of  the  supposed  varieties  of  continued  fever.  Taches  bleudtres, 
described  by  French  physicians  and  by  Duckworth,  are  haemorrhages  due 
to  pediculi. 

Diarrhoea. — Ulceration  of  the  bowels  is  constant  in  enteric  fever,  but 
diarrhoea,  though  the  rule,  is  sometimes  completely  absent.  The  propor- 
tion of  such  cases  varies  in  different  epidemics  and  under  different  treat- 
ment ;  Murchison,  as  the  result  of  twelve  years'  experience,  placed  it  at  one 
fifth.  The  writer  has  for  several  months  together  seen  almost  every 
case  constipated,  and  in  another  local  epidemic  has  seen  con- 
stant diarrhoea.  Constipation  is  probably  more  frequent  than  formerly, 
and  this  may  be  explained  by  the  strict  milk  regimen  now  generally  en- 
forced. In  many  cases  the  bowels  cease  to  be  relaxed  when  the  patient 
has  been  ill  for  a  few  days,  or  they  are  first  loose  during  the  third  or  the 
fourth  week.  Louis  stated,  and  subsequent  experience  has  confirmed  it, 
that,  as  a  rule,  the  severity  of  enteric  fever  is  proportionate  to  the  urgency 
and  persistence  of  the  diarrhoea.  But  there  is  no  necessary  relation 
between  the  number  of  stools  and  the  extent  of  the  peculiar  intestinal 
lesions.  It  was  taught  by  Addison  that  diarrhoea  was  more  constantly 
present  when  the  colon  was  ulcerated  than  when  the  ulcers  were  confined 
to  the  ileum,  and  the  same  fact  was  observed  by  the  late  Mr  Busk  at  the 
Dreadnought  Hospital ;  but  the  rule  is  not  without  exceptions. 

In  ordinary  cases  the  number  of  the  evacuations  is  about  four  to  six  in 
the  twenty-four  hours.  The  stools  have  been  compared  to  "  pea  soup.'" 
Their  colour  is  almost  like  that  of  yellow  ochre,  and  they  are  uniform 
in  consistence, — thick,  not  watery.  This  appears  to  depend  upon  a  con- 
siderable amount  of  mucus  being  mixed  up  with  the  faeces.  Addison  used 
to  lay  stress  upon  their  being  almost  identical  with  the  nonnal  contents 
of  the  small  intestine,  and  he  supposed  that  they  were  hurried  on  through 
the  colon  and  rectum,  and  discharged  without  having  undergone  the  usual 
changes  there.  Albumen  is  present  in  considerable  quantity  in  the  stools  ; 
their  reaction  is  alkaline,  and  numerous  crystals  of  ammonio-magnesian 
phosphate  can  be  seen  under  the  microscope. 

Since  the  "  pea-soup  "  stools  are  not  by  any  means  constant  in  enteric 
fever,  and  are  sometimes  seen  where  it  is  absent,  there  is  serious  objection 
to  their  being  called  "  typhoid  stools."  Their  presence,  like  other  symptoms, 
is  only  a  help  to  diagnosis.  Blood  may  often  be  recognised  microscopically 
or  in  the  form  of  small  clots,  even  when  the  patient  has  been  ill  less  than  a 
week.  Abundant  intestinal  haemorrhage  will  be  afterwards  described  as  a 
serious  complication. 

In  doubtful  cases  Dr  John  Harley  recommends  searching  during  the  third 
week  for  fragments  of  sloughs  from  Peyer's  patches.  He  advises  that  the 
stools  should  be  strained  through  a  net,  and  that  the  matters  caught  upon 
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it  should  be  washed,  and  then  examined  by  a  lens  :  flocculent  shreds  may 
thus  be  obtained,  in  which  the  remains  of  intestinal  tubules  can  be  plamly 
recognised.  In  1873  a  man  died  in  Guy's  Hospital  from  enteric  fever,  who 
two  days  before  his  death  passed  a  slough  an  inch  and  a  half  long,  in 
which  muscular  fibres  were  discerned;  at  the  autopsy  the  corresponding 
ulcer  was  found  to  be  t^vo  inches  in  length,  and  the  peritoneum  was  ex- 
posed in  its  floor. 

Another  sign  of  intestinal  disturbance  is,  in  some  cases,  the  production 
on  gentle  pressure  (which  must  be  applied  with  extreme  caution)  of  a 
gurgling  sound  in  the  right  iliac  fossa.  There  may  also  be  more  or  less 
tenderness  in  this  region. 

During  the  second  week  of  the  disease,  the  bowels — as  a  rule  even  when 
there  is  little  or  no  diarrhoea — become  filled  with  gas,  and  sometimes  the 
distension  is  extreme.  This  tympanites  or  "  meteorism  "  is  a  grave  sym- 
ptom. 

The  urine  is  at  first  scanty  and  high-coloured,  and  may  remain  so 
throughout,  but  more  often  it  gradually  becomes  pale  and  copious. 
Towards  the  end  of  the  third  week  it  often  contains  albumen,  usually  in 
small,  and  sometimes  in  large  quantity.  It  is  present  perhaps  in  two 
thirds  of  the  cases,  and  is  probably  febrile  in  character.  Hsematuria  is 
very  rare,  but  may  appear  quite  early  in  the  disease. 

The  so-called  "  diazo-reaction "  of  Ehrlich  (published  in  1882)  is 
obtained  by  making  a  saturated  solution  of  sulphanilic  acid  in  dilute 
hydrochloric  acid,  and  adding  to  200  c.c.  of  this  about  5  c.c.  of  "5  per  cent, 
solution  of  sodium  nitrite.  This  mixture  is  poured  into  an  equal  bulk  of 
urine,  neutralised  with  Liq.  Ammoniae,  and  a  broAvnish  red  colour  appears 
with  pink  froth.  The  test  applies  only  after  the  first  week  of 
the  fever,  when  diagnosis  is  in  most  cases  easy  from  the  appearance 
of  the  exanthem  and  other  symptoms,  and  it  is  present  (as  Ehrlich 
found)  in  measles  and  in  phthisis.  Its  absence  after  the  first  week  is 
good  evidence  against  the  diagnosis  of  enteric  fever ;  and  its  presence  is 
a  corroboration  which  may  sometimes  be  of  practical  service. 

There  is  considerable  ancsmia  in  and  after  enteric  fever,  and,  it  is  sene- 
rally  stated,  leucocytosis.  But  careful  observations  made  by  Dr  Thayer,  in 
Osier's  wards  in  Baltimore,  showed  that  the  white  corpuscles  were  not 
increased  in  number.  He  found  the  anaemia  to  begin  in  the  third  week, 
and  consist  in  a  remarkable  fall  both  in  haemoglobin  and  corpuscular  rich- 
ness. The  latter  sank  to  1,300,000.  The  absence  of  leucocytosis  is  con- 
firmed by  Dr  Cabot  from  the  Massachusetts  Hospital. 

Cerebral  symptoms  are  almost  absent  in  some  mild  cases  of  enteric 
fever.  In  the  course  of  the  second  week  the  headache  subsides,  and  the 
patient  seems  to  be  convalescent.  Nor  is  there  always  much  muscular 
prostration.  Murchison  says  that  forty-four  out  of  one  hundred  patients 
under  his  care  were  always  able  to  sit  up,  and  to  get  out  to  the  night- 
chair  ;  but  this  should  never  be  allowed,  however  apparently  mild  the 
attack. 

In  the  third  week,  however,  in  most  cases,  and  in  many  much  earlier, 
the  patient  becomes  altogether  helpless,  and  lies  upon  his  back,  unable  to 
turn  in  bed,  and  with  trembling  hands  and  tongue.*    Fibrillarj^  "  auto- 

*  Jeiir.er  believed  tlmt  a  disproportionate  intensity  of  tremor,  as  compared  with  other 
nervous  symptoms,  is  of  significance,  pointing  to  the  presence  of  deep  ulceration  of  tlio 
intestine,  snch  as  is  likely  to  lead  to  grave  perforafcion  or  to  dangerous  ha^morrhacre  •  and 
Murchison  was  of  the  same  opinion.  ' 
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muscular  "  contractions  are  frequently  produced  by  pressure  on  the  pectoral 
muscles,  and,  as  Dr  Money  observed,  the  knee-jerks  are  exaggerated.  In 
some  rare  cases  the  limbs  or  the  trunk  become  rigid,  or  the  back  of  the  neck 
IS  retracted,  or  there  is  strabismus,  or  spasm  of  the  pharynx,  or  trismus. 
Murchison's  large  experience  yielded  him  only  six  cases  of  enterica  com- 
plicated by  epileptiform  convulsions. 

There  may  be  all  degrees  of  delirium,  from  the  slightest  rambling  or 
moaning  during  sleep  up  to  the  most  violent  maniacal  excitement,  lasting 
for  hours  together.  Active  noisy  delirium  (which  is  more  common  in 
enteric  fever  than  in  typhus)  is  always  a  dangerous  symptom.  Some- 
times the  patient  unexpectedly  jumps  out  of  bed,  and  may  throw  himself 
out  of  the  window  ;  or  if  not  properly  watched  he  may  cut  his  throat,  as 
in  a  well-known  case  of  suicide  at  Newmarket  which  occurred  during 
delirium  at  a  late  period  of  enteric  fever.  As  Gairdner  observes,  the 
patient  may  lie  for  days  perfectly  still  and  quiet,  appai'ently  understanding 
everything  that  is  said  or  done,  but  unable  to  articulate  intelligible  replies 
[kwuu  uypvTTvin'^  conui  figil). 

The  pupils  in  enteric  fever  are  almost  always  dilated,  as  Jenner  first 
remarked  ;  but  Murchison  observed  that  when  there  is  complete  uncon- 
sciousness they  may  be  as  narrowly  contracted  as  in  any  case  of  typhus. 

Later  course  and  resolution. — Deafness  is  common  in  the  third  week, 
and  does  not  appear  to  be  of  grave  import.  It  must,  however,  be  dis- 
tinguished from  deafness  in  one  ear,  coming  on  as  a  sequel  of  enterica  and 
due  to  caries  of  the  temporal  bone. 

Enteric  fever  very  rarely  subsides  by  a  crisis.*  The  rule  is  that  at 
some  period  of  the  disease,  frequently  about  the  end  of  the  third  week,  the 
morning  temperatures  begin  to  fall,  while  the  evening  temperatures  rise 
to  the  same  level  as  before  ;  so  that  on  the  daily  chart  a  series  of  acute 
zigzags  is  formed.  After  a  few  days  these  become  exaggerated, 
so  as  to  make  a  difiference  of  4°  or  6"^  between  the  temperatures  of 
a  single  day  ;  but  the  absolute  height  of  the  evening  rise  now  begins  to 
decline  in  its  turn,  so  that  each  day  it  is  about  r5°  or  2°  lower  than  on  the 
previous  day  ;  and  thus,  towards  the  end  of  the  fourth  week,  a  temperature 
is  reached  which  is  normal  or  slightly  below  normal.  This  intermittent 
type  of  pyrexia  towards  the  close  of  the  disease  is  so  characteristic  that  a 
correct  diiignosis  has  been  based  upon  it  alone. 

Many  cases,  however,  particularly  in  children,  undergo  lysis  several  days 
before  the  end  of  the  third  week,  some  even  during  the  second  ;  while,  on 
the  other  hand,  there  are  not  a  few  instances  in  which  the  fever  runs  on  for 
four,  five,  or  even  six  weeks  without  any  definite  change.  Sir  William 
Jenner  once  remarked  to  the  writer,  "  They  call  it  a  three  weeks'  fever  ;  but 
I  never  knew  a  case  (in  an  adult)  over  in  three  weeks."  In  a  woman  who 
was  under  treatment  in  Guy's  Hospital  in  1874  the  temperature  at  the 
expiration  of  six  weeks  was  still  103'8O,  then  it  fell  suddenly  by  crisis,  and 
within  two  days  became  normal.  It  is  in  such  cases  that,  if  death  occurs 
after  several  weeks'  illness,  one  finds  all  stages  of  the  lesions  in  Peyer's 
patches  and  solitary  glands  from  early  swelling  to  healing  after  the  sloughs 

*  A  medical  friend  of  mine,  in  whom  the  temperature  from  morning  to  evening  had 
been  ranging  from  101°  to  103°  with  almost  absolute  regularity,  was  found,  on  what  was 
calculated  to  be  about  the  twentieth  evening,  to  have  a  temperature  of  only  lOl'l" ;  next, 
morning  it  was  100°,  in  the  evening  99  3°;  on  the  twenty-second  morning  it  was  98-3°,  and 
for  several  days  afterwards  it  remained  slightly  below  normal.— C.  H.  F. 

lu  Dr  Moore's  work  on  fevers  is  a  chart  of  a  case  of  Dr  Bewley's  which  also  ended 
abruptly. 
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have  been  cast  oflE.  Patients  seldom  die  before  the  third  week,  but  Trous- 
seau recorded  one  case  fatal  on  the  fifth  day.  The  latter  part  of  the  third 
and  the  fourth  are  the  most  dangerous.  Many  die  at  the  end  of  the  fourth 
or  early  part  of  the  fifth,  and  many  later  still,  with  or  without  complica- 
tions. 

Convalescence.— ^hen  the  fever  has  subsided,  the  pulse  sometimes 
remains  quick,  but  may  drop  below  sixty,  and  the  temperature  may  be 
subnormal  for  several  days.  This  is  often  a  period  of  much  sufi'ering  to  the 
patient,  who,  as  his  mind  becomes  clear,  complains  more  and  more  of 
weakness  and  of  prostration,  and  of  not  being  able  to  find  a  comfortable 
posture  for  his  wasted  body.  The  loss  of  weight  during  an  attack  of 
enterica  is  considerable,  and  may  amount  to  twenty  pounds  or  even  more. 

Occasionally,  as  Dr  F.  Shattuck  of  Bost-on  has  remarked,  the  tempera- 
ture may  keep  up  when  all  other  symptoms  have  disappeared,  or  may  rise 
again  without  any  other  sign  of  a  relapse,  and  in  such  cases  the  best 
treatment  is  to  let  the  patient  get  up  and  take  solid  food.  Convalescence 
from  enteric  fever  is  slow  in  comparison  with  that  from  pneumonia  or 
typhus,  even  when  its  course  is  uninterrupted  by  a  relapse  or  by  any  of  the 
accidents  that  will  presently  be  described  as  complications  and  sequelae. 
Many  weeks  elapse  before  the  patient  is  fit  to  resume  his  active  duties. 

Mode  of  death  in  fatal  cases. — The  immediate  causes  of  death  may  for 
convenience  be  divided  into  two  classes :  the  general  effects  of  the  fever, 
and  occasional  complications.  The  greater  nunmber  of  deaths  are  due 
to  failure  of  the  heart's  action,  particularly  in  the  pulmonary  circulation. 
This  leads  to  congestion  of  the  posterior  and  lower  part  of  the  lungs,  the 
most  dependent  in  the  supine  posture  of  fever  ;  and  the  mere  length  of 
enterica,  as  compared  with  typhus  or  scarlatina,  makes  this  result  more 
frequent.  The  hypostatic  congestion,  or  hypostatic  pneumonia,  as  it  is 
called,  is  not  ordinary  hepatisation,  but  a  combination  of  hyper£emia, 
oedema,  and  sometimes  haemorrhage,  with  more  or  less  lobular  catarrh  and 
pulmonary  collapse.  True  pneumonic  hepatisation  is  only  an  occasional 
complication. 

The  weakness  of  the  heart  is  no  doubt  aggravated  bv  severe  and  vm- 
checked  diarrhoea  or  by  repeated  haemorrhage  from  the  bowels,  in  addition 
to  the  inability  of  the  patient  to  take  sufficient  food,  and  the  direct  effects 
of  the  febrile  process  on  the  muscular  tissues.  Death  by  failure  of  the 
heart  and  engorgement  of  the  lungs,  somewhat  vagueW  described  as 
asthenia,  or  exhaustion,  or  "  cardiac  failure,"  i.  e.  weakness  of  the  right 
ventricle,  commonly  occurs  in  the  third  or  fourth  Aveek,  and  occasionally 
later  still.  The  heart  may  post  mortem  be  found  dilated,  or  the  subject  of 
fatty  or  hyaline  degeneration. 

Sometimes  a  condition  which  might  also  be  descinbed  as  asthenia  super- 
venes after  the  temperature  has  fallen,  and  the  diarrhoea  ceased.  There 
is  no  evidence  of  serious  obstruction  of  the  lung,  either  in  rapid  breathing 
and  cyanosis  during  life,  or  in  pulmonary  congestion  after  death  :  but  the 
patient,  instead  of  regaining  strength,  lies  in  a  state  of  complete  prostra- 
tion with  shallow  breathing  and  fluctuating  pulse  for  hours  or  even  davs 
before  death.  He  may,  however,  rally  from  this  condition  and  recover 
after  all,  or  it  may  return  after  apparent  improvement. 

Death  from  syncope,  by  sudden  failure  of  the  left  side  of  the  heart, 
cutting  off  the  supply  of  blood  to  the  brain  and  systemic  vessels  generally. 
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is  rare  in  enteric  fever.  Dr  Cayley  has  recorded  two  such  cases,  and  they 
»vould  no  doubt  be  frequent  if  we  did  not  feed  our  patients  with  extreme 
care,  and  prevent  them  sitting  up  in  bed  until  convalescence  is  estab- 
lished.   Death  from  hyperpyrexia  is  a.  very  rare  event  in  enteric  fever. 

Occasionally  patients  are  cut  short  by  coma  within  the  first,  and  more 
often  in  the  course  of  the  second  or  early  in  the  third  week.  No  morbid 
appearances  are  discoverable  in  the  brain. 

Sligitt  and  abbreviated  cases. — The  symptoms  of  enterica  are  sometimes 
from  first  to  last  so  slight  that  there  is  the  greatest  difficulty  in  persuading 
the  patient  that  he  is  really  ill,  and  must  not  go  on  with  his  usual  work. 
Such  cases  are  often  seen  in  hospital  out-patient  practice  in  the  second  and 
third  week,  and  the  clumsy  but  expressive  name  of  typlms  amhulans  has 
been  applied  to  them.  They  sometimes  last  as  long  as  ordinary  cases,  but 
the  symptoms  are  so  mild,  that  perhaps  the  affected  intestinal  glands  may 
sometimes  subside  without  breach  of  surface.  That  this  is  not  always  the 
case  is  shown  by  the  occasional  occurrence  of  perforation  and  acute  perito- 
nitis, from  the  floor  of  a  single  ulcer  giving  way.  A  servant  girl  was  once 
walking  over  London  Bridge  in  apparent  health.  She  fell  down  in  acute 
pain  and  severe  collapse,  from  which  she  never  rallied.  She  was  carried 
into  Guy's  Hospital  in  a  dying  state,  and  it  was  afterwards  found  that 
latent  enteric  fever  had  ended  by  sudden  perforation  of  an  ulcer. 

Not  a  few  cases  of  enteric  fevei*,  attended  with  well-marked  symptoms, 
subside  in  the  course  of  the  third  week.  Probably  the  intestinal  lesions 
are  comparatively  slight.  But  since  it  is  only  by  the  rarest  accident  that 
such  cases  come  to  an  autopsy  we  cannot  be  sure  of  this,  for  clinical  sym- 
ptoms and  anatomical  lesions  do  not  always  correspond. 

Cases  which  terminate  before  the  sixteenth  day  are  apt  to  be  set 
down  as  examples  of  "  simple  febricula,"  or  of  a  non-specific  gastric  or 
intestinal  catarrh.  Yet  it  is  unquestionable  that  many  such  cases  depend 
on  the  infection  of  enteric  fever,  and  form  part  of  "  house  epidemics." 
Jiirgensen,  for  example,  mentions  an  outbreak  near  Kiel,  in  which  four- 
teen out  of  twenty  persons  had  an  abortive  form  of  the  disease.  Moreover, 
in  addition  to  malaise,  headache,  and  anorexia,  many  cases  present  rose- 
spots,  diarrhoea  with  characteristic  stools,  and  enlargement  of  the  spleen. 
The  spots  are  said  to  appear  at  an  unusually  early  date,  sometimes  on 
the  second,  generally  by  the  fourth  or  the  fifth  day.  Moreover  this  abbre- 
viated variety  of  enteric  fever  appears  to  be  particularly  definite  in  its 
onset.  In  seventy-four  of  eighty-seven  cases  collected  by  Jiirgensen  it  was 
sudden,  and  in  forty-two  it  was  attended  with  chilliness  or  even  with  a  rigor. 
The  temperature  generally  rises  quickly,  and  it  may  be  104°  by  the  second 
or  the  third  day ;  indeed,  Liebermeister  says  that  he  has  seen  cases  in 
which  the  thermometer  rose  to  106°  in  the  axilla,  and  which  yet  subsided 
between  the  fifth  and  twelfth  days.  More  frequently  in  these  short  cases 
the  temperature  does  not  exceed  102°,  101°,  or  even  less.  Its  subsi- 
dence is  generally  rapid,  by  crisis,  Avithout  presenting  the  marked  zigzags 
seen  in  the  far  commoner  and  more  severe  form  of  the  disease. 

In  children,  from  five  to  fifteen  (it  is  rare  in  infants),  enteric  fever  is 
often  very  mild.  Most  of  the  slight  and  short  cases  just  described  occur  in 
patients  under  puberty.  A  sharp  onset  is  perhaps  more  frequent  and  the 
fever  higher  in  the  first  week.  Vomiting  or  rigors  are  often  met  with, 
and  absence  of  the  exanthem  is  not  so  rare  as  in  adults.  Even  in  the 
mild  cases  convalescence  is  often  protracted,  and  it  is  an  old  observation 
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that  children  often  "  outgrow  their  strength  "  after  recovering  from  typhoid 
fever.  Certain  cases,  moreover,  are  as  severe  and  protracted  as  those  in 
adults,  and  death  from  perforation  is  far  from  unknown  in  children. 

Enteric  fever  in  persons  over  sixty  is  very  fatal,  though  the  tempera- 
ture is  usually  not  high  nor  the  early  symptoms  severe. 

Febris  enterica  sine  febre. — It  would  seem  incredible  that  this  disease 
should  ever  run  its  course  without  pyrexia;  but  the  fact  is  asserted  by 
competent  observers,  whose  diagnosis  was  proved  by  anatomical  evidence — 
Murchison,  Cayley,  Struve  (during  the  siege  of  Paris  in  1870),  and  Fra-ntzel. 
The  cause  of  the  absence  of  fever  is  supposed  to  have  been  starvation  and 
exhaustion  from  fatigue  and  Avatching. 

Complications. — Many,  perhaps  a  third,  of  patients  with  enteric  fever 
die  from  intercurrent  local  disorders.  These  complications  are  more 
numerous  and  varied  than  in  any  other  specific  fever. 

The  most  common  complication  is  Septiccemia,  and  it  is  one  of  the 
most  serious.  Along  with  the  specific  bacillus  of  Eberth  the  ulcers  of  the 
ileum  often  harbour  numerous  streptococci  and  other  suppurative  microbes 
which  produce  a  condition  of  blood-poisoning,  and  to  this  much  of  the 
typhoid  state  of  the  third  and  fourth  weeks  is  probably  due — the  con- 
tinued fever,  the  rapid  pulse,  the  sweating,  and,  above  all,  the  Aveakness  of 
the  heart  and  consequent  congestion  of  the  lungs. 

Another  grave  complication  is  severe  Hocmorrhage  from  the  bowels.  Its 
frequency  is  difficult  to  estimate,  because  more  or  less  blood  may  generally 
be  found  in  the  evacuations  if  looked  for  from  day  to  day.  Murchison 
says  that  in  3' 7 7  per  cent,  of  his  cases  it  occurred  to  the  extent  of  more 
than  six  ounces.  Liebermeister,  at  Basle,  found  it  in  7  per  cent.,  Louis,  at 
Paris,  in  6*9.  As  a  direct  cause  of  death  it  was  noted  seven  times  (in  four 
men  and  three  women)  among  415  cases  at  Guy's  Hospital,  according  to  an 
analysis  made  by  our  late  registrar,  Dr  E.  W.  Goodall. 

The  blood  may  be  either  bright  red  or  dark,  and  it  may  be  fluid  or 
partially  clotted  ;  if  it  has  been  long  retained  in  the  intestinal  canal  it 
is  dark  brown  like  chocolate.  Haemorrhage  during  the  second  w^eek  is  pro- 
bably due  to  a  general  venous  oozing  from  the  swollen  mucous  membrane  of 
the  ileum — unless  indeed  the  true  date  of  the  commencement  of  the  disease 
may  have  been  earlier  than  was  supposed.  But  at  later  periods  the  bleeding 
is  often  from  an  artery  exposed  during  the  separation  of  the  sloughs.  Dr 
Fagge  more  than  once  recorded  one  particular  ulcer  deeply  blood-stained  or 
with  a  clot  attached  to  its  floor ;  and  Jenner,  in  a  similar  case,  injected 
water  into  the  superior  mesenteric  artery,  and  found  that  it  escaped  from 
one  of  the  ulcers.  In  other  instances,  however,  of  death  after  four  or  six 
weeks  of  illness,  numerous  ulcers  are  found  all  equally  reddened,  or  the 
whole  mucous  membrane  of  the  last  two  feet  of  the  ileum  intensely  con- 
gested, soft,  and  swollen. 

When  the  amount  of  blood  lost  is  large,  the  patient  exhibits  the  usual 
symptoms  of  profuse  haemorrhage  ;  he  becomes  blanched  and  cold,  and  the 
pulse  is  weak  and  small.     The  temperature  also  is  suddenly  lowered 
a  point  of  importance,  as  it  may  afford  the  earliest  indication  of  what  has 
occurred  before  any  of  the  blood  has  been  discharged. 

The  part  of  the  bowel  which  contains  the  blood  has  been  found  dull 
on  percussion  by  Zulzer  and  by  Moore.     According  to  Liebermeister 
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haemorrhage  diminishes  the  rapidity  of  the  pulse,  and  is  often  attended 
with  a  marked  alleviation  of  the  cerebral  symptoms.  But  these  effects  are 
transitory. 

Hsematuria  may  be  present  in  addition  to  intestinal  hceniorrhage,  and 
also  epistaxis,  particularly  at  the  onset  or  in  the  first  week  of  an  attack  of 
enteric  fever. 

With  regard  to  the  influence  of  intestinal  haemorrhage  on  the  course 
of  the  disease,  Graves,  and  following  him  Trousseau,  thought  that  it  was 
not  unfavourable.  It  is  true  that  many  patients  recover  ;  but  the  statistics 
of  Murchison  and  Liebermeister  show  conclusively  that  the  mortality 
among  cases  in  which  haemorrhage  occurs  is  far  higher  than  the  average 
death-rate  of  the  disease.  It  is  possible  that  the  cases  in  question  are 
altogether  of  greater  severity  than  average  cases,  independently  of  their 
being  attended  with  haemorrhage.  The  deep  ulceration  which  opens  an 
artery  is  very  likely  to  extend  still  further  ;  and  thus  it  is  well  established 
that  haemorrhage,  when  it  subsides,  is  often  followed  after  a  few  days  by 
fatal  peritonitis  from  perforation  of  the  bowel. 

A  considerable  loss  of  blood  may  impair  the  patient's  power  of  resisting 
the  disease,  and  weaken  the  heart.  Murchison  says  that  he  has  repeatedly 
seen  patients  who  had  been  doing  well  die  of  syncope  a  few  hours  after 
copious  haemorrhage.  A  case  in  point  occurred  at  Guy's  Hospital  in 
1879  ;  the  patient,  a  child  aged  six,  went  on  favourably  for  a  week 
after  the  haemorrhage  and  then  suddenly  expired.  Dr  Goodhart  found 
considerable  dilatation  and  some  degree  of  fatty  degeneration  of  the 
left  ventricle  of  the  heart.  The  change  was  only  such  as  is  frequent  in  un- 
complicated cases  ;  but  the  haemorrhage  probably  intensified  it. 

It  is  worthy  of  notice  that  haemorrhage  seems  never  to  afford  the 
earliest  clinical  indication  of  an  enteric  fever  hitherto  latent,  as  is  often  the 
case  with  perforation. 

A  still  more  dangerous  complication  of  enteric  fever  is  Perforation 
of  the  bowel,  with  resulting  peritonitis.  Its  frequency  is  veiy  great,  espe- 
cially in  England.  Thus,  w-hereas  Liebermeister  gives  it  as  the  cause  of 
death  in  8  per  cent,  of  fatal  cases  of  the  disease  at  Basle,  and  Holscher  in 
5' 7  per  cent,  at  Munich,  Murchison  found  it  present  in  nearly  20  per  cent, 
of  fatal  cases,  and  in  3  per  cent,  of  all  his  cases.  All  writers  are  agreed 
that  it  more  often  occurs  in  males  than  in  females,  and  in  seventy-three 
instances  observed  by  Murchison  the  proportion  was  as  fifty-one  to  twenty- 
two.  In  the  415  cases  analysed  for  the  third  edition  of  this  book  by  Dr 
Goodall,  22  {i.  e.  5"3  per  cent  of  the  whole  number,  and  about  30  per  cent, 
of  the  fatal  cases)  died  from  perforation,  and  of  these  12  were  male  and  10 
female. 

The  aperture  is  sometimes  minute  and  rounded,  but  in  other  cases,  as  Dr 
Bristowe  stated  in  volume  xi  of  the  '  Pathological  Transactions,'  it  is  linear, 
showing  that  it  was  due  to  laceration.  It  is  sometimes  directly  traceable  to 
disturbance  of  the  bowel  during  defaecation,  by  the  administration  of  an 
enema,  or  in  the  act  of  vomiting.  Perforation  may  also  be  due  to  irritation 
from  solid  faecal  matters,  or  to  the  presence  of  pent-up  gas.  Again,  in 
certain  cases  the  gangrenous  process  affecting  a  Peyer's  patch  extends 
directly  through  the  whole  thickness  of  the  bowel,  and  then  a  large  slough 
may  drop  out,  leaving  a  hole  of  considerable  size. 

When  gas  escapes  freely  into  the  peritoneum  it  allows  the  liver  to  fall 
backwards  from  the  ribs,  so  that  the  percussion  note  in  the  right  hypo- 
chondriac region  becomes  tympanitic.    Sometimes  a  large  quantity  of 
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ffecal  matter  is  extravasated,  and  thus  round-worms  have  been  found  free  in 
the  peritoneal  cavity. 

The  seat  of  perforation  is  almost  always  in  the  lower  end  of  the  ileum 
within  a  foot  or  two  of  the  valve.  It  is  said  to  be  sometimes  in  the  caecal 
appendix  or  in  the  colon,  but  this  must  be  extremely  rare. 

The  time  at  which  this  terrible  complication  is  more  apt  to  occur  is  in 
the  third,  fourth,  or  fifth  week  of  the  fever.  Cases  have  been  recorded  in 
which  it  has  been  as  early  as  the  eighth,  ninth,  eleventh,  or  twelfth  day 
of  the  patient's  apparent  illness,  but  in  all  probability  the  disease  was  really 
more  advanced  than  this.  Perforation  is  often  the  cause  of  death  when 
there  has  been  profuse  diarrhcBa,  and  all  the  symptoms  well  marked  ;  but  it 
is  sometimes  the  first  sign  that  anything  is  amiss  with  the  patient,  when 
the  course  of  the  disease  has  been  altogether  latent.  So,  also,  it  may 
occur  at  a  very  advanced  stage,  when  two,  or  even  three  months  have 
elapsed ;  and  this  may  be  the  case  not  only  when  the  fever  has  been  un- 
usually protracted,  or  when  there  has  been  a  definite  relapse,  but  even 
when  convalescence  has  apparently  been  established,  and  when  perfectly 
formed  and  healthy  faeces  have  been  passed.  In  two  instances  that  have 
occurred  at  Guy's  Hospital,  each  at  the  end  of  the  sixth  week,  perforation 
was  distinctly  traced  to  the  ingestion  of  improper  food.  One  patient 
was  seized  with  pain  very  soon  after  eating  two  raw  apples,  another  while 
eating  watercresses. 

The  symptoms  of  perforation  are  usually  those  of  a  sudden  attack  of 
acute  peritonitis — severe  pain,  vomiting,  feeble  pulse,  tympanites,  and 
collapse.  But  it  is  important  to  note  that  in  enteric  fever  cases  of 
perforative  peritonitis  may  begin  insidiously  and  remain  unnoticed.  In 
a  case  observed  in  1864  at  Guy's  Hospital,  the  chief  sign  of  an  un- 
favourable turn  in  the  patient's  illness  was  his  sudden  refusal  to  take 
food,  after  which  he  died  in  a  few  hours.  Perforation  and  consequent 
peritonitis  are  often  found  at  a  post-mortem  examination  when  they  had 
not  been  suspected.  Dr  Finney,  in  a  communication  to  the  Johns  Hopkins 
Medical  Society  of  Baltimore  (May,  1897),  states  that  sudden  and  rapid 
increase  of  leucocytes  is  a  symptom  of  perforation.  In  three  cases  their 
number  was  raised  from  8300  to  24,000,  6500  to  10,600,  and  3000  to 
16,400. 

It  has  been  questioned  whether  recovery  after  this  complication  is 
possible.  The  doubt  lies  in  the  difl&culty  of  determining  whether  there  is  an 
actual  perforation  in  any  given  case-  of  peritonitis  ;  but  several  instances 
have  been  recorded  in  which,  death  having  occurred  from  some  other  cause, 
a  perforation  has  been  found  sealed  up  by  adhesions,  or  at  least  closed  off 
from  the  general  peritoneal  cavity.  In  other  cases  a  circumscribed  abscess 
has  formed,  which  has  discharged  itself  either  externally  or  into  the  bowel. 

The  following  case  appears  to  show  that  recovery  is  possible  after 
perforation,  but  happily  the  only  absolute  proof  of  the  diagnosis  was 
wanting. 

A  boy  of  ten  lay  for  many  weeks  in  Philip  Ward  under  the  writer's  care  during  the 
winter  of  1888-9,  suffering  from  a  severe  attack  of  enteric  fever.  One  morning  in  the 
fourth  week  there  were  all  the  signs  of  perforation — sudden  pajn,  meteorismus  and 
collapse,  with  thready  pulse,  sighing  respiration,  and  extreme  local  tenderness,  i  saw 
liim  within  an  hour,  and  feel  no  doubt  that  perforation  liad  taken  place.  A  hopeless 
prognosis  was  given,  but  he  was  ti  eated  by  full  doses  of  laudanum  and  frequent  small  doses 
of  milk  and  brandy,  without  any  other  food,  while  the  temperature,  which  had  fallen  very 
low,  was  restored  and  sedulously  maintained. 

For  several  days  he  hovered  between  life  and  death.    At  length  the  pulse  began  to 
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improve,  the  temperature  rose  agaiu,  the  tympanites  diminislied,  and  very  gradually  he 
returned  to  a  state  of  fever,  with  great  exhaustion  and  extreme  emaciation,  but  without 
syuiptoms  of  general  peritonitis.  He  slowly  but  perlectly  recovered,  and  went  out  after 
thirteen  weeks'  stay  in  the  hospital,  as  rosy  and  much  fatter  than  I  ever  saw  a  boy 
before. 

Acute  peritonitis  has  been  known  to  occur  in  enterica  apart  from  per- 
foration of  the  gut.  Occasionally  the  mere  spreading  of  a  putrid  inflamma- 
tion to  the  serous  surface  may  light  up  peritonitis  without  any  actual  per- 
foration taking  place.  It  may  be  set  up  by  sloughing  of  a  swollen 
mesenteric  gland,  as  in  a  case  recorded  by  Jenner,  in  which  recovery  took 
place,  so  that  the  real  nature  of  the  complication  would  not  have  been 
known  if  the  patient  had  not  afterwards  died  of  erysipelas.  It  has  also 
sometimes  been  due  to  extension  from  an  inflamed  and  ulcerated  gall- 
bladder, or  from  a  suppurating  embolus  in  the  spleen.* 

Embolism  of  the  spleen  is  not  infrequently  found  after  death  from 
enteric  fever.  It  is  doubtless  the  result  of  plugging  of  branches  of  the 
splenic  artery  with  portions  of  clot  that  had  formed  in  the  almost  stagnant 
blood  in  the  dilated  left  cavities  of  the  heart.  In  the  same  way  cerebral 
embolism  causing  hemiplegia,  with  or  without  aphasia,  may  arise  during  the 
course  of  the  disease,  or  after  convalescence  has  occurred. 

Other  complications  of  enteric  fever  have  their  seat  in  the  respiratory 
organs.  A  certain  degree  of  bronchitis  is  almost  always  present,  sometimes 
from  the  first,  and  sometimes  it  comes  on  so  severely  in  the  second  or  third 
week  as  to  be  the  most  serious  symptom  of  the  disease. 

Apart  from  the  hypostatic  broncho-pneumonia  already  mentioned  as  a 
frequent  occurrence,  lobar  pneumonia  with  true  hepatisation  is  happily 
not  frequent,  though  more  so  than  in  typhus.  It  is  a  very  grave  complica- 
tion, and  sometimes  passes  on  to  gangrene.  Pleurisy,  too,  is  often  seen, 
sometimes  very  early  in  the  fever,  and  may  lead  to  empyema. 

Ulceration  of  the  larynx  is  present  in  a  considerable  number  of  cases, 
but  it  seldom  or  never  produces  symptoms  during  life,  and  therefore  need 
only  be  described  among  the  anatomical  lesions  found  after  death. 

Another  occasional  complication  of  enteric  fever  is  j^fJ'fotitis.  It  some- 
times affects  one  side,  sometimes  both.  It  may  either  subside  after  a  week 
or  two,  or  it  may  lead  to  suppuration,  with  extensive  brawny  induration 
and  purulent  infiltration  of  the  side  of  the  neck  as  far  as  the  sterno- 
mastoid  muscle. 

The  occurrence  of  enteric  fever  often  leads  to  the  reopening  of 
fistulse  which  had  healed  up,  with  consequent  necrosis  of  extensive  por- 
tions of  bone.  Apart  from  previous  disease,  periostitis  is  not  an  uncommon 
sequel :  according  to  Paget  it  most  frequently  affects  the  tibia,  next  the 
femur,  and  then  the  ulna  and  cranium.  In  patients  who  have  been  suffer- 
ing from  soft  chancres  he  has  seen  wide-spreading  gangrene  when  they  were 
attacked  by  enteric  fever.  In  two  cases  at  Guy's  Hospital  an  ordinary 
gonorrhoea  led  to  sloughing  of  the  penis  or  the  scrotum  under  similar 
circumstances. 

Lastly,  we  have  repeatedly  observed  renal  complications  of  enteric  fever 
which  do  not  seem  to  be  common,  but  which  have  more  than  once  led  to  a 
fatal  result,  and  are  therefore  of  practical  importance. 

Among  our  415  cases  of  the  past  ten  years,  two  (both  in  women)  were 
fatal  from  suppuration  of  the  kidneys,  and  two  others  from  the  same  cause 

*  A  patient  of  the  writer's,  only  eleven  years  old,  died  from  acute  peritonitis  with 
symptoms  like  those  of  perforation,  but  after  death  none  of  the  above  causes  were  present 
(October  30th,  1894). 
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had  been  previously  recorded.  In  two  other  cases  there  was  cystitis,  some- 
times perhaps  caused  by  retention  of  urine,  but  this  condition,  with  the 
attendant  dangers  of  catheterism,  is  less  common  in  women  than  in  men. 
In  one  of  these  cases  (November,  1888)  we  found  the  bladder  and  uterus 
normal ;  and  in  another  (Philip  Ward,  May,  1888)  there  was  no  retention 
of  urine,  no  stricture,  and  no  pyelitis. 

In  two  w^omen  patients  acute  tubular  nephritis  was  found  after  death, 
and  in  one  of  them,  who  was  under  the  writer's  care  in  August,  1886,  this 
appeared  during  life  to  be  the  fatal  complication.  In  a  third  case  the 
patient,  a  boy  of  fourteen,  happened  to  be  the  son  of  one  of  the  women 
who  died  from  suppurative  nephritis  in  the  hospital  a  week  before  (Novem- 
ber, 1888).  Mother  and  son  had  come  in  with  typhoid  fever,  and  both 
died  with  ursemic  symptoms  but  from  different  renal  lesions,  for  in  the  case 
of  the  latter  there  was  anasarca  and  severe  diarrhoea,  and  acute  tubal 
nephritis  with  catarrhal  colitis  were  found  after  death. 

Co-existence  of  other  fevers. — Specific  fevers  do  not  exclude  one  another. 
Patients  with  enteric  fever  used  to  catch  typhus,  and  a  case  of  the  two 
diseases  coinciding  was  recorded  in  1888  by  Dr  C.  J.  Nixon  ('  Dublin 
Journal  of  Medical  Science,'  vol.  Ixxxvii).  Murchison  saw  Enterica  with 
Scarlatina,  A.  P.  Stewart  with  Variola,  and  the  writer  has  seen  Rheumatic 
and  Enteric  Fevers  in  the  same  patient. 

Sequelce. — Some  of  the  above  described  complications  of  enteric  fever 
may  not  appear  until  the  patient  is  already  convalescent.  It  is  therefore 
impossible  to  draw  a  fixed  line  between  them  and  the  sequelae  of  the  disease. 
What  justifies  the  distinction  and  makes  it  useful  in  practice  is  that  the 
latter  often  run  on  for  many  weeks,  and  are  the  sole  obstacle  to  the 
restoration  of  health. 

This  is  the  case  with  bedsores,  which  are  apt  to  form  over  the  sacrum 
and  hips  unless  great  care  is  taken  to  prevent  them,  and  which  sometimes 
destroy  life  by  exhaustion,  or  indirectly  by  setting  up  pyaemia. 

Another  sequel  is  thrombosis  of  the  femoral  vein,  with  the  attendant 
liability  to  pulmonary  embolism. 

In  some  cases  enteric  fever  is  followed  by  marasmus.  Murchison  says 
that  there  is  not  always  a  repugnance  to  food ;  the  patient  may  eat  well, 
but  what  he  takes  is  not  assimilated,  and  slight  errors  in  diet  cause 
flatulence  and  diarrhoea.  Yet  the  temperature  is  normal  or  below  normal, 
and  if  death  occurs,  perhaps  after  many  months,  nothing  can  be  discovered 
except  an  unusually  smooth  appearance  of  the  mucous  membrane  of  the 
ileum,  and  a  shrivelled  condition  of  the  mesenteric  glands.* 

Most  writers  speak  of  pulmonary  phthisis  as  frequently  occurring  after 
enteric  fever.  But  it  is  remarkable  that  after  searching  the  records  of 
post-mortem  examinations  at  Guy's  Hospital,  Dr  Fagge  failed  to  find  a 
single  case  in  point,  nor  can  the  present  writer  recall  a  clear  instance  of  this 
sequence. 

Paraplegia  has  been  recorded  by  Nothnagel  and  others  as  an  occasional 


*  When  diarrhoDa  has  persisted  after  the  subsidence  of  the  fever,  it  has  been  supposed 
that  the  ulcers  have  remained  unhealed.  But  although  Murchison  supports  this  statement 
with  tlie  weight  of  his  authority,  I  am  not  sure  whether  it  rests  on  strict  pathological 
evidence.  Dr  Wilks  long  ago  taught  me  to  doubt  its  accuracy,  and  1  have  never  myself 
met  with  any  example  of  it.  I  remember  one  case  in  which  a  patient  was  admitted  into 
Guy's  Hospital,  whose  sole  complaint  was  pain  in  the  right  iliac  fossa,  which  appeared  to 
have  been  left  behind  by  an  attack  of  enteric  fever ;  after  a  few  weeks  this  pain  subsided. 
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sequel.    It  is  uncertain  whether  the  lesion  in  these  cases  is  in  the  cord  or 
in  the  peripheral  nerves. 

Relapses. — Even  where  there  are  no  sequelae,  the  return  of  the  tempera- 
ture to  normal  is  not  always  followed  by  convalescence  ;  enteric  fever  is  apt 
to  relapse.  The  frequency  of  relapses  seems  to  differ  in  different  places : 
at  Basle,  Liebermeister  met  with  it  in  8'6  per  cent,  of  1743  cases  ;  Murchison 
says  that  in  the  London  Fever  Hospital  it  was  observed  in  only  3  per  cent, 
of  2591  cases ;  Eichhorst,  at  Zurich,  records  4*2  per  cent,  of  666  cases  ;  but 
Maclagan,  at  Dundee,  observed  it  in  13  among  128  cases,  and  F.  C.  Shat- 
tuck,  at  Boston,  in  21  among  129.  The  figures  given  by  other  writers 
vary  from  11  to  1*4  per  cent.  In  Dublin  relapses  seem  to  be  very  rare. 
Among  our  415  cases  from  1879  to  1888  at  Guy's  Hospital  there  were  46 
relapses,  i.  e.  about  11  per  cent. 

As  a  rule,  there  is  an  interval  of  some  davs  between  the  termination 
of  the  fir§t  and  the  beginning  of  the  second  attack.  Murchison  stated  eleven 
days  as  the  average;  Liebermeister  found  that  among  111  cases  of  relapse 
the  interval  was  less  than  four  days  in  tw-enty-seven,  from  five  to  seven  days 
in  seventeen,  from  eight  to  fourteen  days  in  thirty-five,  and  still  longer  in 
thirty-two.  Dr  Moore  records  one  of  apparently  tw^enty-four  days.  The 
late  Dr  Irvine,  in  the  '  Medical  Times  and  Gazette  '  for  1879,  maintained 
that  the  average  interval  is  not  longer  than  five  days.  He  believed  that 
a  relapse  sometimes  begins  before  the  original  illness  has  come  to  an  end. 
However  this  may  be,  it  is  certain  that  a  relapse  may  come  on  imme- 
diately after  the  subsidence  of  the  primary  attack,  so  that  the  chart  shows 
no  complete  twenty-four  hours'  interval  of  apyrexia. 

It  is  not  very  uncommon  for  the  termination  of  a  relapse  to  be  fol- 
lowed after  a  second  interval  by  a  second  relapse,  and  this,  again,  may 
be  succeeded  by  a  third,  and  even  by  a  fourth.    There  is  scarcely  a  more 
important  use  of  the  thermometer  in  clinical  practice  than  in  the  detection 
of  these  secondary  attacks  of  fever.    For  the  patient  may  be  unaware  that 
anything  is  amiss,  and  yet  to  allow  him  to  go  about  or  to  return  to  ordinary 
diet  is  to  expose  him  to  fearful  risk.    Thus  at  Guy's  Hospital,  in  1876,  a 
man  was  apparently  going  on  favourably  through  convalescence,  when  on 
the  twenty-ninth  day  his  temperature  was  found  to  be  104*2°  ;  he  looked  ill. 
though  he  declared  that  he  did  not  feel  so ;  and  a  few  days  later  he  died 
of  perforation  of  the  intestine.    In  other  instances  the  thermometer  indi- 
cates but  a  very  moderate  degree  of  fever,  which  ranges  from  100°  to  101° 
or  102°,  but  nevertheless  takes  a  perfectly  typical  course.    The  duration 
of  a  relapse  is  almost  always  shorter  than  that  of  the  original  attack. 
Murchison  found  it  to  be  on  an  average  sixteen  days.    Dr  Irvine  main- 
tained that  it  is  as  a  rule  twenty  or  twenty-one  days.    Cases  in  which 
it  appears  to  be  longer  he  explained  by  the  hypothesis  of  an  inter- 
current second  relapse,  interrupting  the  middle  of  the  first  relapse,  and 
subsequently  running  a  regular  course.    According  to  this  observer  the 
temperature  in  a  relapse  generally  rises  pretty  steadily,  until  on  the  fifth 
day  it  attains  its  maximum  ;  it  remains  high  until  the  ninth  or  the  tenth 
day,  when  it  undergoes  a  marked  fall  of  from  2°  to  6°  ;  directly  afterwards, 
however,  it  rises  again,  but  it  henceforth  shows  daily  remissions,  which  at 
length  bring  it  to  an  end. 

It  is  now  well  ascertained  that  relapses  of  enteric  fever  are  attended 
with  a  renewal  of  the  intestinal  lesions,  although  Trousseau  maintained  the 
contrary.    Dr  Fagge  recorded  nine  cases  fatal  during  relapse  at  Guy's 
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Hospital  during  twenty-two  years,  and  in  every  one  of  them  recent  morbid 
changes  were  found.  As  a  rule,  some  Peyer's  patches  are  in  a  state  of  early 
swelling,  in  others  are  seen  partly  formed  sloughs,  while  others  again  show 
clean  ulcers  or  cicatrices ;  but  in  one  instance  the  floors  of  the  patthes  were 
found  smooth  and  bare,  while  their  edges  showed  the  pink  tumefaction  of 
recommencing  disease. 

The  symptoms  of  a  relapse  do  not  difl'er  from  those  of  a  primary 
attack,  but  they  are,  as  a  rule,  less  severe,  and  run  a  shorter  course.  Rose- 
spots,  as  Murchison  remarked,  appear  somewhat  earlier ;  in  twenty-two  out 
of  thirty-eight  of  his  cases  they  were  visible  on  the  third,  the  fourth,  or  the 
fifth  day.  The  patient  is  often  delirious  and  insensible ;  and,  consider- 
ing the  weakness  resulting  from  his  first  illness,  one  is  surprised  that  he 
does  not  more  often  succumb.  As  a  fact,  however,  relapses  are  seldom 
fata],  except  by  perforation.  The  only  one  of  forty-six  relapses  at  Guy's 
Hospital  which  ended  ill  during  ten  years  (subsequent  to  the  t^yenty-two 
years  mentioned  above)  was  one  of  perforation. 

The  cause  of  the  liability  of  enteric  fever  to  relapse  is  still  imperfectly 
understood.  It  cannot  be  due  to  a  fresh  infection  with  the  specific  poison 
from  wdthoiut,  for  the  patient  is  often  far  removed  from  the  original  source 
of  his  disease,  and  little  exposed  to  reinfection  from  his  own  excreta. 

■■  Very  often  the  time  of  the  relapse  is  when  he  has  just  begun  to 
take  solid  food,  or  when  he  has  once  or  twice  been  out  of  bed.  But 
other  instances  cannot  be  thus  accounted  for ;  and  in  any  case  such 
an  apparent  exciting  cause  can  only  be  regarded  as  setting  up  the 
symptoms  of  a  morbid  process  which  would  otherwise  have  remained 
latent ;  since,  if  the  patient  happens  to  die  a  few  days  later,  the 
intestinal  lesions  are  found  to  be  so  far  advanced  that  they  clearly  must 
have  begun  before  the  obvious  relapse  set  in.  For  instance,  in  1876  a  case 
ended  fatally  on  the  sixth  day  of  relapse,  and  several  of  the  Peyer's 
patches  had  already  ochrey'yellow  centres.  Such  cases  probably  afford  the 
key  to  the  whole  question.  In  August,  1861,  a  man  was  admitted  into 
Guy's  Hospital  with  bronchitis  and  emphysema.  A  month  later  he  waf? 
attacked  with  enteric  fever,  which  ran  a  regular  course  and  from  which  he 
recovered,  so  as  to  be  able  to  sit  up.  But  early  in  October  the  weather 
became  very  cold,  whereupon  his  bronchitic  symptoms  underwent  rapid 
aggravation,  and  in  a  few  days  they  proved  fatal.  At  the  autopsy  the 
lower  Peyer's  patches  were  found  to  be  roughened  and  flocculent,  as  if 
sloughs  had  separated  from  them  ;  but  high  up  in  the  ileum  one  or  two 
patches  were  still  somewhat  raised,  and  several  solitary  follicles  showed  an 
early  stage  of  the  affection.  This  case  seems  to  prove  that  after  an  attack 
of  enteric  fever  has  to  all  appearances  passed  off,  intestinal  lesions  may 
smoulder  on  without  giving  rise  to  any  symptoms." — (C.  H.  F.) 

Dr  Maclagan  some  years  ago  suggested  that  sloughs  thrown  off  from 
the  patches  first  diseased  might  perhaps  infect  other  patches  in  their 
turn.  Such  an  hypothesis  is  difficult  either  to  prove  or  to  disprove.  But 
with  the  analogy  of  spirillum  fever  to  guide  us,  we  may  suppose  that  the 
relapse  of  enteric  fever  is  due  to  a  reinfection  of  the  blood  with  the  specific 
bacillus,  derived  from  patches  recently  diseased,  or  possibly,  as  Dr  Hudson 
thought,  from  the  spleen. 

Protection. — Notwithstanding  the  phenomena  of  relapse,  there  is  very 
general  immunity  from  a  second  attack  of  the  disease  among  those  who 
have  once  fully  recovered.    In  our  415  cases  there  was  only  one  of  a 
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second  attack,  and  that  happened  rive  months  after  the  tirst ;  at  the  autopsy 
there  was  a  perforation,  and  beside  the  recent  ulcers,  scars  were  seen  from 
the  previous  attack. 

Murchison  quotes  an  observation  made  by  Gendron  and  Piedvache. 
that  after  an  interval  of  many  years  a  particular  house  or  locality  became 
for  the  second  time  the  seat  of  an  outbreak,  whereupon  it  spared  those  who 
had  previously  suffered,  but  attacked  almost  every  one  else.  Murchison, 
however,  had  himself  met  with  several  cases  of  a  second  attack  of  enterica, 
and  he  cites  others. 

Diagnosis. — The  diagnosis  of  enteric  fever  is  often  perfectly  easy,  but 
it  may  be  of  the  utmost  difficulty.  In  some  cases  a  single  examination  of 
the  patient  may  enable  one  to  speak  positively  of  the  nature  of  his  illness, 
especially  in  the  second  or  third  week ;  in  others  the  most  careful  clinical 
observation  from  day  to  day  may  leave  one  still  in  doubt. 

At  its  commencement  the  disease  can  never  be  determined  with  cer- 
tainty, although  strong  suspicion  may  be  excited.  The  most  common 
mistake  is  to  call  the  illness  a  "  bilious  attack  ;"  and  great  harm  is  often 
done  by  the  aperient  dose  which  follows.  The  known  fact  that  the 
onset  of  enteric  fever  is  generally  insidious  is  apt,  when  it  begins  suddenly, 
to  suggest  the  idea  that  the  case  is  one  of  some  exanthem,  of  influenza,  or 
of  pneumonia.  Headache  is  almost  constant,  while  rigors  and  vomiting, 
nasal  catarrh  and  sneezing  are  rare,  and  enterica  is  very  seldom  attended 
with  herpes  of  the  lips.  Cases  have  before  now  been  at  first  set  down  to 
mania,  to  bronchitis,  and  to  gastric  catarrh. 

The  occasional  early  roseola  should  never  be  mistaken  for  scarlet  fever, 
for  it  does  not  appear  until  the  fourth  or  fifth  day.  Murchison  knew 
of  a  copious  eruption  of  rose-spots  being  attributed  to  smallpox,  in  spite  of 
their  late  appearance  and  veiy  different  distribution. 

The  mulberry  rash  of  typhus,  with  its  petechia,  its  dull  diffused 
mottling,  its  earlier  advent,  and  its  much  wider  and  more  abundant  distri- 
bution, is  so  different  from  the  scanty  crops  of  rose-spots  on  the  clear  skin 
of  the  tumid  abdomen,  that  since  the  distinction  between  typhus  and 
enteric  fever  was  established  mistakes  between  them  are  very  rare.  It 
must,  however,  be  remembered  that  typhus  is  sometimes  accompanied  by 
diarrhoea  and  enterica  by  constipation. 

Even  when  no  rose-spots  can  be  found,  one  can  often  feel  confident  of 
the  nature  of  the  disease  from  the  course  of  the  pyrexia,  the  presence  of 
an  enlarged  spleen,  and  the  characteristic  appearance  of  the  stools.  But 
in  most  cases  one's  opinion  is  mainly  founded  upon  negative  considerations, 
and,  as  Liebermeister  remarks,  he  who  is  most  sensible  of  his  liability  to 
eri'ors  is  least  likely  to  commit  them. 

About  the  end  of  the  first  week  (that  is,  within  two  or  three  days  of 
the  time  when  the  case  generally  comes  under  medical  observation)  a  posi- 
tive diagnosis  can,  as  a  rule,  be  given. 

The  diseases  which  are  liable  to  be  confused  with  enteric  fever  without 
eruption,  or  before  it  has  appeared,  or  when  it  has  been  ovei-looked,  may  be 
divided  into  two  groups. 

First  come  certain  general  diseases.  Of  these  the  most  important  in 
many  countries,  although  not  in  England,  is  ague.  In  India  and  many 
parts  of  America  the  difficulty  of  distinguishing  the  remittent  forms  of 
malarial  poisoning  from  enteric  fever,  whether  in  individual  cases  or  through- 
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out  a  district,  is  so  great  that,  unless  opportunities  should  arise  for  making 
autopsies,  mistakes  seem  almost  inevitable  :  and  probably  this  has  led  to 
the  hypothesis  of  a  "  mixed "  fonii  of  "  typho-malarial  fever."  The 
recognition  of  Laveran's  protozoon  in  the  blood-discs  of  malarial  fever  is 
most  important  from  this  point  of  view,  and  decides  cases  which  have 
puzzled  experienced  physicians. 

In  this  country  the  most  important  disease  simulating  enteric  fever  is 
general  miliary  tuberculosis,  without  marked  symptoms  indicating  localisa- 
tion in  any  particular  organ.  But  although  it  is  quite  true  that  at  an 
early  period  of  a  case  it  is  often  impossible  to  say  whether  a  jDatient  is  enter- 
ing upon  one  or  other  of  these  diseases,  yet  Dr  Fagge  found  that  the  records 
at  Guy's  Hospital  showed  very  few,  if  any,  fatal  cases  in  which  a  correct 
diagnosis  has  not  been  made.  It  has  recentlv  been  the  writer's  fate  to 
supply  this  deficiency.  A  boy  was  ill  of  enteric  fever,  Avhich  was  without 
diarrhoea  or  rash,  and  accompanied  by  severe  broncho-pneumonia.  It  ran 
a  protracted  course,  with  cyanosis  and  high  irregular  temperature,  and  we 
regarded  it  as  tuberculosis,  not  enterica,  up  to  the  time  of  death.* 

Another  general  disease  that  in  temperate  climates  is  often  mis- 
taken for  enteric  fever  (or  enterica  for  it)  is  pycemia,  when  its  starting- 
point  is  deep-seated,  and  when  it  affects,  not  joints,  but  internal  organs. 
Murchison  saw  several  cases  of  pyaemia  from  caries  of  the  petrous  bone, 
of  which  the  course  was  very  like  that  of  enteric  fever.  At  Guy's 
Hospital,  in  two  instances  at  least,  this  mistake  was  actually  made. 
In  each  of  them  the  source  of  the  mischief  was  latent  disease  of  the 
lumbar  or  the  dorsal  vertebrae,  there  being  secondary  abscesses  in  the 
lungs,  the  kidneys,  and  the  heart.  The  variations  of  temperature 
are  in  pyaemia  always  much  greater,  and  not  infrequently  touch  or  fall 
below  the  normal,  a  veiy  rare  event  in  enterica  except  from  severe 
haemorrhage  or  from  perforation. 

Ulcerative  endocarditis,  with  the  consequent  internal  arterial  pyaemia, 
has  often  been  mistaken  for  enteric  fever ;  the  discovery  of  a  cardiac 
murmur  should  in  most  cases  suffice  to  prevent  this  error,  but  in  excep- 
tional cases  the  heart-sounds  remain  normal.  Moreover  a  patient,  already 
the  subject  of  valvular  disease,  might  fall  ill  with  pyrexia  and  enlarged 
spleen,  which  might  be  due  either  to  enteric  fever  or  to  septic  endocarditis. 
Again,  enteric  fever  may  be  followed  by  endocarditis. 

Trichiniasis  has  often  been  set  down  as  enteric  fever  by  those  who  have 
not  seen  it  before  ;  but  with  due  care  this  error  might  probably  be  avoided. 

Before  the  clinical  thermometer  was  in  use,  enteric  fever  was  some- 

*  A  remarkable  instance  of  persistent  ol)S(;urity  is  recorded  by  Senator  in  the  '  Berlin, 
klin.  Wocbenschrift'  for  1881.  A  man  aged  forty-two  was  admitted  into  hospital  ou 
October  25tli,  1880.  He  had  not  been  quite  well  since  the  beginning  of  September  but 
his  illness  had  been  more  marked  for  abont  ten  days  before  his  admission.  His  pulse 
was  80  to  84.  His  temperature  was  100-4°,  and  for  some  days  it  ranged  from  101°  in  the 
morning  to  103°  in  the  evening  very  regularly.  On  October  29tli  the  spleen  was  found  to 
be  enlarged,  and  on  October  31st  distinct  rose-spots  appeared,  and  fresh  ones  again  on  the 
following  day.  On  November  1st  and  2nd  there  was  repeated  epistaxis.  The  pulse,  still 
80  to  the  minute,  was  now  plainly  dicrotic.  Signs  of  bronchial  catarrh  appeared,'  and 
increased  greatly  up  to  November  11th.  The  bowels  were  open  without  diarrhoea.'  On 
November  21st  suppuration  of  the  le!t  parotid  occurred,  with  discharge  of  pus  through 
Steno's  duct.  The  diagnosis,  about  which  up  to  tbis  time  there  had  been  slight  doubts,  was 
now  finally  given  in  favour  of  enteric  fever.  Yet,  after  the  patient's  death,  which  occurred 
on  November  22nd,  miliary  tubercles  were  found  in  the  lungs  and  in  other  oro-ans  while 
the  appearances  characteristic  of  enteric  fever  were  altogether  wanting.  The  ophthalmo- 
scope had  been  used  with  negative  results.  A  correct  diagnosis  of  this  case  was  surelv 
impossible. 
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times  mistaken  for  hysteria ;  in  a  diabetic  patient  it  has  been  supposed 
to  be  diabetic  coma;  and  in  a  subject  of  lead  poisoning,  uraemia,  from 
granular  disease  of  the  kidneys,  has  been  mistaken  for  enteric  fever. 

Again,  many  local  diseases  may  be  overlooked  if  a  diagnosis  of  enteric 
fever  be  rashly  made  in  the  absence  of  rose-spots. 

Among  these  is  tuberculous  meningitis,  which  in  the  case  of  children  is 
often  sui-prisingly  like  enteric  fever  in  its  symptoms.  Vomiting  is  a  frequent 
symptom  in  this  disease  and  is  rare  in  enteric  fever,  while  constipation  is 
the  rule  in  the  former,  the  exception  in  the  latter.  In  cerebral  disorders 
generally  the  abdomen  is  flat  or  hollow,  while  in  typhoid  fever  it  is  more  or 
less  distended  ;  in  certain  stages  of  meningitis  the  pupils  are  contracted  and 
the  pulse  is  slow  while  pyrexia  is  still  present ;  but  in  enterica  the  pupils 
are  dilated  even  in  coma,  and  the  pulse  is  frequent  except  during  collapse. 
A  point  insisted  on  by  Jenner  is  that  in  enteric  fever  headache  ceases 
before  delirium  begins ;  the  two  symptoms  arc  not  present  simultaneously 
as  in  meningitis.  Nevertheless  the  pulse,  the  pupils,  the  shape  of  the 
abdomen,  the  state  of  the  bowels,  may  each  and  all  fail  as  points  of 
diagnosis.  Even  optic  neuritis  may  be  present,  and  the  disease  be  fever 
and  not  meningitis. 

Among  thoracic  affections,  tuberculosis  of  the  lungs  must  especially  be 
borne  in  mind.  Enteric  fever  is  often  accompanied  with  bronchitis ;  and 
even  when  miliary  tuberculosis  produces  marked  thoracic  symptoms  it  may 
be  difficult  to  be  sure  that  they  are  not  due  to  this  complication  of 
fever.  Formerly  acute  phthisis,  causing  a  rapidly  spreading  consolidation 
of  one  or  both  lungs,  was  sometimes  mistaken  for  typhoid  fever ;  and  a 
similar  error  was  sometimes  made  with  regard  to  pneumonia,  when 
there  was  no  pain  in  the  chest,  nor  cough,  nor  expectoration.  Even  now, 
although  the  routine  use  of  the  stethoscope  keeps  us  from  overlooking  the 
presence  of  a  pulmonary  lesion,  we  may  sometimes  be  in  doubt  whether  it  is 
the  primary  disease  or  merely  a  complication  of  fever. 

Various  abdominal  affections  are  liable  to  be  confounded  at  the  bedside 
with  enteric  fever  ;  most  frequently,  perhaps,  tuberculous  peritonitis.  In  the 
absence  of  the  positive  signs  of  this  affection,  its  diagnosis  from  enteric 
fever  may  be  impossible.  We  have  had  more  than  one  case  in  which  the 
nature  has  still  remained  doubtful  after  several  weeks  of  illness.  Again, 
two  or  three  instances  have  also  occurred  at  Guy's  Hospital  in  which  acute 
disused  colitis  has  been  thought  to  be  enteric  fever. 

Another  disease  sometimes  mistaken  for  enterica  is  typhlitis,  i.  e. 
inflammation  of  the  appendix  cseci  (or,  to  use  the  barbarous  modern  term, 
"  appendicitis  ").  The  course  of  pyrexia  would  soon  decide  the  question  if 
the  local  symptoms  were  equivocal,  and  the  treatment  would  not  be 
different  in  either  case. 

Two  cases  of  abscess  of  the  liver  (one  secondary  to  colitis,  the  other  to 
suppuration  in  the  broad  ligament  of  the  uterus)  were  once  for  a  few  days 
regarded  as  probably  cases  of  early  enteric  fever. 

Finally,  it  is  important  to  remember  that  some  patients  will  not  com- 
plain of  affections  of  the  genito-urinary  organs  severe  enough  to  cause 
constitutional  disturbance.  Sir  William  Gull  used  to  speak  of  cases  of 
extravasation  of  urine  to  which  he  had  been  called  as  to  typhoid  fever, 
on  account  of  the  stupor,  muttering  delirium,  and  dry  brown  tongue.  Dr 
Fagge  was  once  asked  to  see  a  servant  girl  who  had  been  suffering  from  fe- 
brile symptoms,  with  a  very  quick  pulse.  It  was  not  until  she  had  been  sent 
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home  that  she  mentioned  to  her  mother  that  she  had  severe  pain  in  micturi- 
tion. There  was  then  found  intense  "  diphtheritic "  inflammation  of  the 
labia,  and  she  narrowly  escaped  with  her  life. 

In  these  cases,  as  in  tuberculosis,  pyaemia,  and  septic  endocarditis, 
the  condition  is  "  typhoid "  and  it  is  "  fever,"  but  it  is  not  due  to  the 
specific  contagion  of  enterica. 

Beside  the  special  points  of  diagnosis  just  described,  and  the  obser- 
vation of  the  course  and  progress  of  the  case^ — particularly  the  range  of 
temperature,  the  exanthem,  the  spleen,  and  the  stools, — recent  investi- 
gations have  added  two  fresh  aids  in  the  diagnosis  of  enteric  fever. 

One  is  the    diazo-reaction  "  of  the  urine,  first  described  by  Ehrlich  in 
1882  (vide  supra,  p.  118). 

The  other  is  a  peculiar  reaction  of  the  blood.     It  was  described 
in  the  course  of  the  same  year,  1896,  by  Pfeiffer,*  Knoll,  and  Gruberf  in 
Germany,  by  Widal  in  France,t  and  in  England  by  H.  E.  Durham§  and  Griin- 
baum,||  both  of  them  pupils  of  Prof.  Max  Gruber  of  Vienna,  and  follow- 
ing up  his  and  Pfeiffer's  observations.    The  best  account  of  it  in  English  is 
given  by  Dr  Delepine,  of  Owens  College,  Manchester  ('  Medical  Chronicle,' 
October,   1896,   and   'Lancet,'   December,    1896,   pp.    1587    and  1665). 
Pfeiffer's  plan  was  to  identify  typhoid  bacilli  by  means  of  the  serum  of 
immunised  animals,  and  from  this  arose  the  converse  test  of  the  reaction  of 
the  serum  of  febrile  patients  to  typhoid  bacilli.    When  a  neutral  peptone 
broth  is  inoculated  with  Eberth's  bacillus,  it  is  rendered  turbid  by  the 
growth  of  the  microphyte  in  the  medium.    If,  however,  the  broth  has 
previously  been  mixed  with  serum  from  the  blood  of  an  animal  rendered 
immune  to  enteric  fever  by  repeated  injections  of  the  poison  in  increasing 
doses,  the  bacilli  will  not  multiply,  but  will  aggregate  in  clumps,  and  then 
sink  to  the  bottom  of  the  flask,  leaving  the  serum  more  or  less  completely 
clear  above.  Now,  if  instead  of  serum  in  bulk,  obtained  by  venesection  from 
an  immunised  animal,  we  repeat  the  experiment  on  a  small  scale,  using  a 
drop  of  blood  from  a  patient  (Durham  recommends  pricking  the  ear),  in 
the  third  week  (or  later)  of  enteric  fever,  the  clumping  reaction  is  ob- 
tained ;  if  the  blood  be  taken  from  a  healthy  person,  or  a  patient  suffering 
from  septicaemia,  tuberculosis,  or  typhlitis,  the  typhoid  bacilli  multiply, 
and  the  serum  becomes  turbid  by  their  growth. 

The  practical  value  of  the  test  is  maintained  by  Widal,  and  with  some 
reserv^ations  by  Durham.H  It^  has  been  carefuUy  examined  by  Delepine 
and  Sidebotham  at  Manchester,**  by  Pakes  at  Guy's  Hospital, ft  by  G.  R. 
Murray  at  Newcastle, |J  and  by  several  observers  in  America, §§  and  the 
result  is  decidedly  favourable.  The  writer  has  found  this  test  more 
constant  than  the  diazo-reaction,  the  drawback  being  that  it  is  not  avail- 
able in  the  early  stage  of  ent-eric  fever  when  diagnosis  is  most  difficult. 

*  '  Deutsche  med.  Wochenschrift,'  March  19th,  1896. 

t  Gruber  u.  Durham,  'Miiiichener  kliu.  Woclienschrift,'  March  31st,  1896. 
X  June  26th,  1896,  published  in  '  Presse  medicale,'  July  29th,  1896  •  '  Lancet  '  Nov 
14th,  1896. 

§  Durham, 'Proc.  Royal  Soc.,'  Jan.  3rd,  1896;  '  Journ.  of  Pathologv.'  July.  1896  •  and 
'  Lancet,'  ii,  p.  1746  (Dec.  19th,  1896). 

II  'Lancet,'  Sept.  19th  and  Dec.  19th,  1896. 
^  '  Lancet;'  Dec.  19th,  1896. 
**  '  Lancet,'  Dec.  12th,  1896. 
tt  '  Lancet,'  May  29th,  1897. 
XX  Ibid.,  p.  1464. 

§§  See  papers  by  Dr.  Charles  L.  Greene  in  the  '  Medical  Record,'  Nov.  14th  and  Dec  oth 
1896,  and  by  Dr  Fison  in  the  '  Brit.  Med.  Journal '  for  1897.  *  ' 
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Anatomy. — In  certain  specific  fevers  the  general"  or  "  constitutional" 
character,  which  is  one  of  the  notes  of  the  whole  group,  is  un- 
modified by  any  predilection  of  the  contagion  for  fixing  itself  in  one 
part  more  than  another.  Blood  and  lymph,  solids  and  liquids,  bones  and 
viscera,  all  are  alike  invaded  by  the  poison,  and  its  effects  only  differ  in 
accordance  with  the  functions  of  the  several  organs. 

But  in  most  specific  fevers  we  find,  in  addition  to  the  universal  "  intoxi- 
cation "  with  the  poison,  that  it  fixes  itself  peculiarly  in  certain  foci,  as 
we  may  call  them,  where  it  produces  definite  local  lesions.  Thus  measles, 
we  shall  see,  particularly  affects  the  respiratory  mucous  membranes,  and 
scarlet  fever  the  throat.  But  nowhere  is  this  localisation  of  the  disease  so 
remarkable  as  in  enteric  fever.  In  fact,  so  striking  and  clinically  important 
are  the  local  lesions,  that  it  was  possible  for  Broussais  and  his  school  to 
regard  these  lesions  as  the  primary  disease,  and  the  fever  as  merely  a 
symptomatic  result.  The  "  typhoid  deposits,"  as  they  used  to  be  called, 
in  the  intestine  are  to  be  regarded  as  infective  grmiidomata,  produced, 
like  the  nodules  of  tubercle  and  leprosy,  by  the  local  action  of  specific 
bacilli  (cf.  p.  60). 

These  characteristic  lesions  of  enterica  are  situated  in  the  lymphatic 
follicles  of  the  intestine,  both  agminated  and  solitary.  Peyer's  patches 
first  become  injected  and  swollen,  so  that  they  project  decidedly 
above  the  level  of  the  surrounding  mucous  membrane.  As  a  rule  they 
rise  to  the  height  of  3 — 5  mm. ;  but  in  some  exceptional  cases,  according  to 
Hofl'mann,  they  may  be  two  centimetres  thick.  Louis  distinguished 
plaques  molles  from  plaques  dures  ;  the  difference  between  them  is,  how- 
ever, merely  one  of  degree,  the  "  hard  plates  "  being  those  in  which  the 
change  is  most  rapid  and  intense.  Red  and  injected  follicles  and  patches 
are  only  seen  in  the  rare  cases  which  prove  fatal  within  the  first  week  of 
the  disease,  or  in  the  recent  extension  of  the  process  seen  after  death  during 
a  relcipse.  We  infer  that  after  a  few  days  the  redness  passes  off.  The 
diseased  follicles,  as  usually  seen  after  death,  are  pale,  so  Avhite  that  in  the 
early  days  of  morbid  anatomy  they  were  described  as  encephaloid  cancer 
of  the  bowel.  The  microscope  shows  that  there  is  abundant  formation  of 
new  cells,  which  have  large  nuclei,  and  often  are  found  undergoing 
fission.  These  cells,  besides  distending  the  lymph-patches  and  follicles, 
infiltrate  the  intervening  fibrous  septa,  and  may  spread  into  the 
mucous  membrane  above,  and  into  the  interstices  of  the  muscular 
coat  and  subserous  tissue  beneath.*  It  is  not  uncommon  for  adjacent 
Peyer's  patches  to  become  fused  together  by  an  extension  of  the 
morbid  growth,  which  thus  may  affect  the  whole  circumference  of  the 
lower  part  of  the  ileum  for  some  inches  above  the  valve. 

The  next  stage  is  ulceration.  As  a  rule,  the  whole  of  the  infiltrated 
tissue,  or  at  least  the  greater  part,  dies  in  a  mass.  It  then  forms  a  soft, 
shreddy,  flocculent  slough,  which  is  of  a  bright  oehre-yellow  colour,  no 
doubt  from  the  bilirubin  of  the  faeces.  The  slough  is  soon  detached,  either 
entire  or  in  fragments,  so  as  to  expose  the  floor  of  an  ulcer,  in  which  the 
transverse  muscular  fibres  are  often  plainly  visible,  while  the  gut  is  so 
thinned  that  it  is  translucent  when  held  up  to  the  light.  The  muscular 
coat  itself  may  undergo  more  or  less  destruction,  so  as  to  lay  bare  the 
subserous  tissue — to  the  imminent  risk  of  perforation  into  the  peritoneal 

*  I  have  never  seen  these  cells  forming  grey  granules  on  the  peritoneal  surface,  as 
described  by  Hoffmann. — C.  H.  F. 
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cavity.  The  edges  of  the  ulcer  are  thin  and  soft,  and  when  examined 
under  water  they  are  seen  to  be  slightly  undermined.  The  shape  of  each 
ulcer  corresponds  with  its  origin:  if  it  began  in  a  solitary  follicle,  it  is 
small  and  rounded ;  if  in  a  Peyer's  patch,  it  is  oval  in  the  direction  of  the 
axis  of  the  intestine.  In  the  latter  case,  too,  its  position  is  always  remote 
from  the  line  of  attachment  of  the  mesentery.  In  these  respects,  as  well 
as  in  the  characters  of  the  floor  and  edges,  the  ulcers  of  enteric  fever  differ 
from  those  of  tubercle.  In  an  advanced  stage,  however,  they  may  be  found 
elongated  transversely  to  the  axis  of  the  intestine,  owing  to  secondary 
ulceration. 

The  suppurating  ulcers  were  compared  by  Italian  writers  in  the  seven- 
teenth century  to  the  effect  of  burns  on  the  skin;  and  by  Willis  (the 
great  anatomist),  in  the  same  period,  to  the  pustules  and  ulcers  of  small- 
pox, a  comparison  often  made  since. 

Gradually  the  floor  of  each  ulcer  becomes  covered  with  a  thin  gi-ey  layer 
of  granulation  tissue,  and  slowly  heals  by  the  growth  of  mucous  membrane 
from  the  edges  towards  the  centre.  The  process  probably  takes  about  six 
weeks  on  the  average.  At  Guy's  Hospital  five  cases  are  recorded  in  which 
death  occurred  from  some  other  disease  within  a  few  months  after  recovery 
from  enteric  fever:  in  two  of  them  the  patches  were  of  a  blackish  colour, 
with  slaty  margins ;  but  in  the  others  the  cicatrices  seem  to  have  been 
white,  and  in  one  of  them  it  was  only  on  close  examination  that  a  slight 
unevenness  of  surface  could  be  recognised.  There  is  never  any  thickening 
or  puckering  of  the  affected  tissues  after  enteric  ulceration,  so  that  it  can 
scarcely  lead  to  narrowing  of  the  gut. 

All  the  lymph-follicles  of  the  intestines  are  by  no  means  equally  afl'ected. 
In  many  cases  the  solitary  follicles  entirely  escape  ;  in  many  others  those  of 
the  ileum  are  alone  attacked  ;  and  when  those  of  the  large  intestine  share  in 
the  process,  it  is  often  only  in  the  caecum,  or  ascending  colon ;  it  is  but 
rarely  that  the  morbid  change  extends  to  the  rectum.  The  process 
seems,  in  fact,  to  spread  from  the  ileo-csecal  valve  as  from  a  starting-point. 
Precisely  the  same  thing  is  true  of  Peyer's  patches.  As  a.  rule,  the  lesion 
is  limited  to  patches  within  two  or  three  feet  of  the  valve,  and  sometimes  it 
does  not  reach  beyond  a  few  inches.  The  jejunum  is  not  infrequently 
affected,  but  seldom  if  ever  the  duodenum.  Cases  of  typhoid  ulcer  in  the 
appendix  and  in  an  abnormal  diverticulum  of  the  ileum  are  recorded  by 
Wilks  and  Moixon.  In  very  exceptional  instances  the  agminated  patches 
of  Peyer  remain  unaffected,  and  the  solitary  follicles  bear  the  whole  brunt 
of  the  disease.* 

The  morbid  process  is  almost  always  farthest  advanced  in  the  follicles 
close  to  the  valve;  and  very  often  every  stage  is  present — clean  ulcers" 
below,  then  ulcers  containing  scattered  shreds  of  slough,  next  those  in 

*  Th  is  apparent  caprice  of  distribution  in  different  cases  cannot  bnt  suggest  the  inquiry 
whether  there  may  not  be  some  in  which  no  glands  suffer  at  all,  so  that,  if  the  nature  of 
the  disease  were  otherwise  doubtful,  the  criterion  afforded  by  morbid  anatomy  would  fail. 
The  nearest  appioach  to  this  with  which  I  am  acquainted  is  afforded  by  a  specimen  which 
I  showed  at  one  of  the  meetings  of  the  Pathological  Society  in  1875.  The  only  lesions  in 
the  intestine  were  the  following: — "One  ill-defined  purplish-red  patch,  of  about  the  size  of 
a  shilling,  situated  a  foot  above  the  valve;  and  a  little  higher  up  another  patch,  presenting 
similar  characters,  except  that  in  its  centre  there  was  a  darker  spot  the  size  of  a  pea,  with 
a  breach  of  surfnce,  visible  only  when  it  was  examined  under  water."  I  think  it  is  by  no 
means  unlikely  that  in  mild  cases  of  enteric  fever,  such  as  could  never  prove  fatal  except 
by  some  accident,  the  intestinal  lesions  are  often  very  slight,  and  may  possibly  in  rare  cases 
be  altogether  absent. — C.  H.  F. 
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which  sloughs  have  just  been  formed,  and  histly  the  patches  which  are 
only  swollen  and  excoriated.  But  the  progi-essioii  is  not  perfectly  regular. 
These  differences  depend  upon  the  fact  that  the  follicles  are  attacked,  not 
simultaneously,  but  in  succession.* 

Sometimes,  instead  of  sloughing  or  ulcerating,  the  swollen  patches 
entirely  subside,  as  was  long  ago  ascertained  by  Chomel  and  Louis.  They 
supposed  that  the  follicles  underwent  softening  and  ruptured,  so  as  to 
allow  the  softened  morbid  material  to  escape  into  the  bowel.  Hoffmann  con- 
firms this  account,  and  adds  that  the  follicles  become  stained  in  consequence 
of  a  little  haemorrhage,  so  that  the  Peyer's  patches  acquire  a  dotted  appeai-- 
ance — the  etat  pointille  of  French  writers,  compared  to  a  sha,ven  beard. 
This  condition,  however,  is  not  uncommon,  in  those  who  have  died  from 
other  causes  and  at  all  ages,  and  is  not  peculiar  to  enteric  fever.  Subsi- 
dence of  the  swollen  glands  may  also  take  place  in  a  different  manner, 
namely,  by  the  cell  growth  in  the  follicles  disintegrating,  and  undergoing 
absorption  like  an  inflammatory  exudation. f  As  a  rule  absorption  is 
found  to  have  taken  j^lace  in  certain  patches  only,  or  even  in  parts  of 
them,  while  elsewhere  there  are  sloughs  or  ulcers.  Thus  in  1862  Dr 
Wilks  examined  a  case  in  which,  while  the  solitary  follicles  had  each  a  de- 
pression in  its  centre,  some  patches  appeared  to  be  in  a  state  of  retrogres- 
sion, for  they  were  only  slightly  raised  and  nodular  in  parts. 

It  is  a  matter  of  some  practical  importance  to  determine  as  accurately 
as  possible  the  dates  at  which,  reckoning  from  the  beginning  of  the  fever, 
one  may  expect  tO'  meet  with  the  several  stages  of  the  intestinal  lesion. 
According  to  Liebermeister,  the  first  week  is  occupied  by  swelling  and  in- 
filtration of  the  intestinal  lymph-glands;  during  the  second  week  they 
either  slough  or  begin  to  subside  ;  in  the  third  week  any  sloughs  that  may 
have  formed  become  detached,  so  that  by  the  twenty-first  day  all  the  ulcers 
have  clean  floors ;  during  the  fourth  week  they  begin  to  heal,  but  the 
process  is  often  not  complete  until  much  later.  This  statement  is  easy  to 
remember,  and  in  many  cases  it  may  be  true,  but  it  certainly  is  not  so  uni- 
versally applicable  as  to  enable  us,  from  the  anatomical  appearances  in  a 
given  case,  to  state  positively  the  duration  of  the  patient's  illness.  Accord- 
ing to  Trousseau  the  swelling  of  the  intestinal  glands  does  not  begin  to 
appear  until  the  fourth  or  fifth  day  :  according  to  Chomel  and  Louis  not 
until  the  seventh  or  eighth ;  but  Bristowe  and  Hoffmann  found  them 
enlarged  in  cases  fatal  on  the  fifth  and  fourth  days  respectively. 

Murchison  relates  one  instance,  that  of  a  girl  who  died  forty-seven  hours 
after  being  suddenly  attacked  with  vomiting  and  fever,  in  which  the 
solitary  follicles  were  of  the  size  of  hemp-seeds  or  split  peas,  Peyer's 

*  Dr  Moxou  held  that  tlie  morbid  change  is  of  less  severity,  rather  than  of  later  date, 
in  the  higher  patches.  He  thought  that  the  greater  tendency  to  destruction  of  those 
which  lie  at  the  end  of  the  ileum  is  due  to  the  irritating  contact  of  the  intestinal  contentr., 
held  back  upon  them  by  the  valve.  There  can  be  little  doubt,  however,  that  in  some  of 
the  more  protracted  cases  the  glands  are  affected  successively  and  at  considerable  intervals 
of  time.— C.  H.  F. 

t  Among  cases  which  end  in  recovery,  it  is  perhaps  not  uncommon  for  all  the  patches 
and  all  the  solitary  glands  which  are  affected  to  take  this  course,  but  when  death  occurs  at 
au  advanced  stage  it  very  rarel.v  happens  that  some  are  not  found  ulcerated.  I  have  only 
met  with  one  instance  of  the  kind;  the  patient  died  on  the  twenty-first  day,  and  the 
patches  were  found  swollen,  raised,  and  reddened,  but  marked  by  irregular  depressed  lines 
and  spaces,  so  that  they  had  a  reticulated  appearance.  They  were  not  "medullary"  in 
character,  as  would  probably  have  been  the  case  if  the  affection  had  been  early;  there  was 
no  trace  of  sloughing  or  ulceration.  I  preserved  the  specimen  in  spirit  for  the  museum, 
but  after  a  few  weeks  it  showed  nothing. — C.  H.  F. 
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patches  being  also  swollen.  Is  it  not,  however,  probable  that  the  disease 
in  that  case  began  earlier  than  its  symptoms?  In  1871  a  man  died  in 
Guy's  Hospital,  who  had  been  definitely  attacked  twelve  days  before  his 
death  with  shivering  and  aching  pains  in  his  limbs.  At  the  autopsy  his 
intestine  contained  numerous  ulcers,  all  Avith  clean  floors  except  one,  to 
which  a  few  fragments  of  slough  still  adhered.  Surely  the  lesion  must  have 
been  in  progi-ess  before  his  illness  began.  In  fact,  one  is  led  to  the  belief 
that  during  the  period  of  incubation  the  invading  bacilli  produce  a  local 
infective  gi-anuloma,"  and  that  this  remains  latent  until  they  leave  the 
intestinal  follicles  by  the  lymphatic  channels,  and  oversj^read  the  entire 
organism  in  swarms. 

On  the  other  hand,  it  is  not  uncommon,  in  cases  fatal  at  the  end  of  six 
or  seven  weeks  of  continuous  fever,  to  find  sloughs  still  adhering  to  several 
of  the  patches,  while  others  are  merely  swollen  and  medullary-looking. 
Such  lesions  are  doubtless  of  different  dates,  and  have  been  developed  in 
successive  outbreaks  at  intervals  of  a  fortnight  or  more.  In  the  case  of  a 
boy  Avho  had  been  ill  for  five  weeks,  and  who  died  in  Guy's  Hospital  on 
October  26th,  1879,  Dr  Goodhart  describes  the  glands  as  fleshy-looking, 
and  as  just  beginning  to  ulcerate,  so  that  he  would  have  supposed  the 
disease  to  be  at  about  the  eighth  or  the  ninth  day.  Probably  some  other 
glands  had  been  affected  from  the  first,  but  had  afterwards  subsided. 

A  secondary  lesion  in  enteric  fever  has  its  seat  in  the  mesenteric  lymyli- 
glands.  This  does  not  appear  to  be  absolutely  constant  ;  at  least,  in  our 
records  of  autopsies  Dr  Fagge  found  two  cases,  one  of  them  fatal  on  the 
seventeenth  day,  in  which  the  glands  are  said  not  to  have  been  enlarged.  It 
may  be  present  at  a  very  early  period  of  the  disease  ;  thus  in  Hofl'mann's 
case,  fatal  on  the  fourth  day,  the  glands  were  already  doubled  in  size.  No 
doubt  it  is  the  result  of  the  lacteals  absorbing  contagion  from  the  affected 
parts  of  the  intestines,  and  in  many  instances  the  glands  corresponding 
with  these  parts  are  alone  attacked  ;  but  sometimes  the  upper  mesenteric 
lymph-glands  become  also  involved,  and  even  (as  in  a  case  inspected  in 
1878)  glands  in  the  portal  fis&m*e.  As  a  rule,  the  diseased  glands  are  not 
larger  than  hazel-nuts,  but  they  may  be  the  size  of  horse-chestnuts. 
Their  substance  is  white,  or  grey  or  pinkish,  with  spots  of  haemorrhage. 
Under  the  microscope  they  are  found  to  contain  large  round  cells,  some  of 
which  have  two  or  more  nuclei,  like  those  in  the  intestinal  follicles.  Sup- 
puration may  occur,  or  partial  sloughing  ;  but  caseation,  or  the  de- 
position of  calcareous  salts,  is  not  the  ordinar}^  process  of  involution — rather 
fibrous  contractions  and  puckering. 

The  spleen  is  found  soft,  and  almost  always  much  swollen  :  but  there 
are  exceptions  to  the  latter  rule.  Even  in  young  subjects  who  died  at  the" 
height  of  the  fever,  the  spleen  has  been  found  at  Guy's  Hospital  to  weio-h 
only  six,  five,  or  even  four  ounces.  Bacilli  have  been  repeatedly  found  in 
this  organ  with  the  characters  of  the  specific  pathogenic  species,  B. 
typhosus.  Indeed,  one  enthusiast  has  proposed  to  insert  a  small  trocar 
and  cannula  into  the  spleen  during  life  in  order  to  diagnose  enteric  fever, 
by  finding  its  bacilli  in  the  drops  of  splenic  blood  thus  obtained. 

The  larynx  is  sometimes  found  ulcerated.  Hoffmann  observed  this  in 
twenty-eight  cases  out  of  two  hundred  and  fifty  ;  and  it  is  apparently  more 
common  in  Paris  (Louis)  and  Vienna  (Rokitansky)  than  in  England.'  As  a 
rule  there  is  a  sharply  defined  ulcer  over  the  base  of  one  or\oth  of  the 
ar^^aenoid  cartilages.    This  lesion  verj-  rarely  gives  rise  to  symptoms,  but 
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it  may  cause  hoarseness  or  aphonia.  In  some  instances  the  deeper  struc- 
tures are  involved,  and  necros-is  and  exfoliation  of  the  cartilage  may  follow 
and  gri-eatly  obstruct  the  entrance  of  air.  In  one  of  Hoffmann's  oases  trache- 
otomy was  rendered  necessary  by  the  format-ion  of  a  polypoid  blood-clot, 
which  hung  down  into  the  interior  of  the  larynx.  Again,  a  larjaigeal  ulcer 
may  endanger  life  by  eating  its  way  deeply  into  the  connective  tissue.  In 
a  patient,  a  boy  of  twelve,  who  died  many  years  ago  under  Dr  Wilks,  sub- 
cutaneous emphysema  arose  from  this  cause.  A  similar  instance  occun*ed 
in  a  boy  of  ten  under  Addison  (Guy's  Hospital  Museum,  24:65),  and  a  third, 
in  a  girl  four  years  old,  is  recorded  by  Ziemssen.  In  the  last  case  it  is 
specially  stated  that  the  seat  of  the  ulcer,  which  led  down  to  the  necrosed 
cricoid  and  arytsenoid  cartilages,  was  below  the  cords,  and  as  the  child  had 
suffered  from  bronchitis  there  can  be  no  doubt  that  the  cough  had  forced 
air  through  the  ulcer  into  the  connective  tissue.  In  two  cases  Dr  Fagge 
noticed  sloughs  in  the  larynx  of  a  bright  yellow  colour,  exactly  like  that 
which  in  the  intestine  is  attributed  to  the  imbibition  of  bile. 

Sometimes  a  thin  pellicle  of  lymph  has  been  found  lining  the  interior 
of  the  larynx  and  the  epiglottis,  and  still  more  rai-ely  a  membranous  layer, 
probably  dvie  to  a  complication  of  diphtheria,  for  Murchison  relates  an 
instance  in  which  fluids  escaped  from  the  nostrils  when  the  patient 
attempted  to  swallow  them. 

Zenker,  in  1864,  discovered  two  kinds  of  degeneration  in  the  fibres  of 
voluntary  muscles  ;  some  become  granular  with  fatty  degeneration,  others 
undergo  conversion  into  a  glassy-looking  substance,  in  which  no  striae  can 
be  recognised,  and  which  splits  up  transversely  into  discs.  As  Zenker 
himself  remarked,  the  same  lesion  occurs  likewise  in  other  febrile 
diseases  if  sufficiently  severe  and  protracted.  It  is  usually  well  marked  in 
the  adductors  of  the  thighs  and  in  the  recti  of  the  abdomen.  Muscles  so 
affected  may  be  so  much  softened  that  they  are  found  lacerated  after 
death.  Thus,  in  1870,  a  patient  died  of  enteric  fever  in  Guy's  Hospital, 
both  of  whose  recti  were  torn  across,  and  much  blood  was  extravasated  ; 
and  in  another  case,  in  1866,  the  inner  part  of  one  rectus  was  found  to  be 
not  only  ruptured,  but  in  a  state  of  suppuration.  Hoffman  has  sho^ii 
that  similar  forms  of  degeneration  occur  in  the  tongue. 

The  heart  is  often  found  to  be  soft  and  pale,  and  sometimes  the  right 
ventricle  is  dilated,  or  occasionally  the  left.  Its  muscular  fibres  are  more  or 
less  granular  and  fatty,  and  may  have  lost  their  transverse  striation.  In 
one  instance  Hoffmann  detected  in  them  the  glassy  change  just  described 
as  occurring  in  the  voluntary  muscles.  Among  159  cases  in  which  he 
examined  the  tissue  of  the  heart  it  was  more  or  less  altered  in  103. 

The  lungs  are  found  congested  at  the  bases  and  behind,  i.  e.  in  the 
most  dependent  parts  as  the  patient  lies  in  bed.  This  "  congestion  "  con- 
sists of  much  oedema,  some  collapse,  and  more  or  less  extensive  lobular 
catan-h.    Lobar  hepatisation  is  only  an  occasional  complication. 

The  liver  has  been  described  as  undergoing  a  diffused  change  ;  it  is 
soft,  and  on  section  it  looks  pale.  Under  the  microscope  its  cells  are  seen  to 
be  swollen  and  granular.  The  condition  is  that  named  cloudy  swelling  by 
Virchow.  It  affects  the  secreting  epithelium  of  most  glands,  and  is  the 
direct  consequence  of  pyrexia.*     Hoffmann  found  great  overgi'owth  of 

*  1  doubt  whether  this  can  account  for  jaundice  in  those  very  exceptional  cases  in 
wliich  it  is  present.  It  is  worthy  of  reiuiirk  that  the  occurrence  in  the  gall-bladder  of  a 
colourless  mucus,  or  of  a  muco-purulent  fluid,  after  an  acute  illness,  is  not  to  be  taken  as 
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cells  ill  the  acini  of  the  salivaiy  glands  and  of  the  pancreas.  The  kidneys 
are  often  of  a  greyish  colour,  and  their  epithelium  shows  the  same  changes 
as  that  of  the  liver.  Perhaps  this  causes  the  albuminuria  which  we  have 
seen  to  be  frequently  present. 

Wagner  and  other  German  pathologists  describe  the  frequent  occurrence 
of  minute  grey  nodules — sometimes  visible  to  the  naked  eye,  sometimes 
microscopic — in  the  substance  of  the  liver  and  of  the  kidneys.  Hoffmann 
noted  their  presence  in  thirty-eight  among  two  hundred  and  fifty  cases.  A 
similar  observation  was  once  made  at  Guy's  Hospital  by  Dr  Goodhart,  in 
1879,  in  the  case  of  a  girl  aged  seventeen.*  It  is  believed  that  these  grey 
nodules  may  suppurate  and  form  miliary  abscesses  in  the  liver  or  kidneys. 

In  most  cases  which  recover,  these  various  lesions  are  doubtless  re- 
paired. The  process  of  regeneration  of  muscular  fibres  has  been  traced, 
and  according  to  Hoffmann  the  liver  cells  are  reproduced  by  proliferation, 
of  which  there  is  evidence  in  the  great  excess  of  nuclei  which  these  cells 
contain  when  death  happens  to  occur  at  advanced  stages  of  the  disease. 

^Etiology. — It  is  now  universally  admitted,  after  years  of  controversy, 
that  Enteric  Fever  is  specific  in  its  origin  as  well  as  in  its  course,  /.  e.  that 
it  is  always  the  result  of  infection  from  a  preceding  case  of  the  disease, 
and  that  it  always  "  breeds  true."  The  phenomena  of  contagion  and  incu- 
bation, of  pyrexia  running  a  definite  course,  and  of  subsequent  protection — 
all  agree  with  those  seen  in  other  specific  febrile  diseases,  and  lead  by 
analogy  to  the  belief  that  here  also  we  have  to  deal  with  the  invasion  and 
multiplication  of  a  specific  microphyte,  and  with  its  chemical  products. 

The  specific  bacillus. — The  determination  of  the  true  pathogenic  microbe 
of  Enteric  Fever  has,  however,  been  remarkably  difficult,  and  even  now 
the  identification  is  one  of  the  highest  probability  rather  than  absolute 
demonstration.  The  intestines  after  death  from  Enterica  (as  well  as  after 
death  from  any  other  cause)  are  found  swarming  with  bacteria  of  many 
kinds.  Candidates  from  this  crowd  were  brought  forward  by  Reckling- 
hausen so  long  ago  as  1871,  by  Klebs,  by  Klein,  and  by  Friedlander.  A 
rod-shaped  microbe,  described  by  Eberth  in  '  Virchow's  Archiv,'  vols.  Ixxxi 
and  Ixxxiii,  in  the  year  1883,  and  since  investigated  by  Gaffky.t  Koch, 
Coats  and  many  others,  is  the  one  which  conforms  most  closely  to  the 
criteria  stated  above  (p.  18).  It  is  short  and  thick  with  rounded  ends, 
and  often  a  central  vacuole,  is  2  —  3  jj.  long,  apt  to  congregate  in  groups 
and  is  motile  by  help  of  delicate  long  flagella.  It  has  characteristic  reaction 
to  stains,  characteristic  chemical  properties,  and  chai'acteristic  forms  when 
cultivated.  It  oan  thus  be  distinguished  by  skilled  observers  from  a  normal 
inhabitant  of  the  human  intestines.  Bacterium  coli  commune,  which 
resembles  it  most  closely. f    It  is  found  not  only  in  the  intestinal  canal, 

showing  that  there  has  been  a  deficient  secretion  of  bile  iu  the  liver.  Probably  it  only 
indicates  that  for  several  days  before  death  there  was  no  storage  of  bile,  in  consequence  of 
the  very  short  intervals  at  which  food  was  taken. — C.  H.  F. 

*  One  might  suppose  that  acute  tuberculosis  was  accidentally  developing  :it  the  same 
time,  jusl  as  occurred  in  a  child  who  died  a  few  weeks  later  of  scarlatinal  nephritis;  but 
against  such  a  view  is  the  fact  that  the  lungs  in  the  case  of  fever  were  free. — C.  H.  F. 

t  'Mitth.  aus  d.  k.  Gesundheitsamte,'  1881-2,  and  Syd.  Soc.  Collected  Papers,  1884. 

:J:  Tiie  diagnosis  is  given  by  Dr  Klein  in  the  fourth  edition  of  '  Micro-organisms  and 
Disease,'  pp.  241—244,  and  in  a  tabular  form  by  Dr  Dreschfeld  in  the  first  volume  of 
Allbutt's  '  System  of  Medicine,'  p.  797.  See  also  two  papers  in  the  '  Journal  of  Pathology  ' 
vol.  iv,  pp.  429,  439  (1897),  by  Dr  Stoddart  and  Dr  M.  H.  Gordon,  on  "The  Relation  and 
Diagnosis  of  the  Bacillus  coli  communis  and  that  of  Enteric  Fever." 
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which  is  "  outside  "  the  body,  but  also  in  the  tissues,  as  shown  by  Eberth  ; 
in,  the  mesenteric  glands,  liver  and  spleen,  and  also  the  urine,  and  the  stools 
of  enteric  patients — but  not  in  the  blood.  It  is  demonstrable  in  every  case 
of  the  specific  and  recognisable  disease  known  as  typhoid  or  enteric  fever. 
It  is  not  found  in  health  or  in  any  other  disease.  It  can  be  also  obtained  in 
a  pure  cultivation.  The  final  and  crucial  proof  is  still  wanting  :  for  there  is 
no  animal  at  present  known  which  is  naturally  subject  to  enteric  fever.  A 
pure  cultivation  of  the  typhoid  bacillus  when  injected  into  an  animal  only 
produces  swelling  of  the  spleen  and  mesenteric  glands,  sometimes  of  Peyer's 
patches,  and  the  microbe  is  found  in  the  spleen. 

It  has  long  been  known  by  clinical  observation  that  fresh  typhoid  stools 
are  harmless,  or  nearly  so,  and  that  the  contagion  is  developed  after  an 
interval  of  twelve  hours  or  more.  It  is  not  destroyed  by  freezing,  but  is  by 
heat  below  the  boiling-point,  and  by  chemical  antiseptics  ;  also  by  exposure 
to  light  and  air,  and  by  conveyance  in  running  water. 

These  facts  are  confirmed  by  observation  of  Eberth's  bacillus  in  pure 
culture.  It  is  destroyed  by  a  temperature  of  about  150°  Fahr.  (65°  C),  but 
resists  cold.  It  gradually  disappears  in  water,  and  is  destroyed  by  pro- 
longed exposure  to  light,  particularly  to  the  short  actinic  rays  of  the  violet 
end  of  the  spectrum.  The  gastric  juice^  does  not  kill  it,  but  it  is  readily 
destroyed  by  calomel  or  corrosive  sublimate,  )3-naphthol  or  phenol. 

The  bacillus,  after  gaining  the  intestine,  penetrates  the  mucous  mem- 
brane, multiplies  in  its  lymph-follicles,  in  the  mesenteric  glands,  and  in  the 
spleen,  and  thence  infects  the  lymph  and  the  blood,  not  probably  by 
further  extension  of  the  bacillis  itself,  but  by  its  products,  for  it  is  not 
found  free  in  the  circulation.  Brieger  has  described  a  ptomaine  (with  the 
constitution  of  a  diamine)  to  which  may  provisionally  be  ascribed  the 
effects  of  the  disease  on  the  heart,  lungs,  brain,  and  muscles.  Dr  Wright, 
of  Netley,  and  Dr  Luff,  of  St.  Mary's  Hospital,  have  isolated  the  same 
from  the  urine  ;  aad  their  results  have  been  confirmed  by  Dr  Horton  Smith 
working  in  Dr  Klein's  laboratory,  except  that  he  finds  it  present  only 
during  the  later  stages  of  the  disease. 

In  protracted  and  severe  cases,  it  is  probable  that  infection  by 
streptococci  from  the  ulcerated  and  sloughing  ileum  materially  contributes 
to  the  typhoid  condition  of  the  patient. 

Conveyance  of  the  contagion. — Enteric  fever  is  an  endemic  disease,  but 
may  prevail  in  cert-ain  districts  more  than  in  others  ;  yet  its  diffusion  is 
strictly  dependent  on  the  intercourse  of  human  beings,  and  occasionally  it 
appears  in  such  increased  frequency  as  to  be  fairly  called  epidemic. 

The  contagion  leaves  the  body  of  a  patient  in  the  stools,  and  is  usually 
conveyed  by  fsecal  contamination  to  drinking-water,  and  so  gains  access  to 
the  alimentary  canal  of  a  second  host.  But  there  are  other  possible  means 
of  conveyance. 

Direct  contagion  from  one  patient  to  another  is  unkno\vn  or  excessively 
rare.  Dr  William  Budd  believed  he  had  seen  such  cases,*  and  in  1875  Sir 
William  Jenner,  in  his  Presidential  Address  to  the  Clinical  Society,  stated 
that  he  had  twice  known  enteric  fever  contracted  by  students  who  took 
temperatures  before  the  registering  thermometer  was  in  use.    In  1871  Dr 

*  Three  persons  left  the  village  of  North  Tawton,  Devonshire,  during  the  antumn  of 
1839,  after  having  taken  the  fever.  Two  of  them  went  to  Morchard  and  gave  it,  one  to  his 
two  children,  the  other  to  a  friend,  and  he  again  to  his  two  chilldren  and  to  his  brother. 
The  third  went  to  ChafFcombe,  seven  miles  off,  wliere  ten  others  were  attacked  in  turn,  and 
two  of  these  carried  the  disease  to  fresh  places. 
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Collie,  of  the  Homerton  Fever  Hospital,  expressed  his  belief  that  certain 
cases  among  the  attendants  there  were  caused  by  direct  infection,  either 
from  the  freshly  passed  evacuations  of  patients  or  from  their  lungs  or  skin. 
But,  striking  as  such  events  naturally  are  to  the  observer  who  watches  their 
progress,  there  are  strong  grounds  for  rejecting  the  conclusion.  Murchison 
tells  us  that  during  nine  years,  from  1861  to  1870,  cases  of  enteric  fever 
were  treated  in  the  same  wards  of  the  London  Fever  Hospital  with  various 
non-specific  febrile  complaints,  to  the  number  of  3555  of  the  former  class, 
and  5144  of  the  latter.  The  same  night-chairs  were  used  by  both  sets  of 
patients,  and  the  employment  of  disinfectants  was  exceptional.  Yet 
enteric  fever  was  not  contracted  by  one  of  those  who  were  under  treatment 
for  other  diseases.  In  the  '  British  Medical  Journal '  for  1879  Dr  Shirley 
Murphy  brought  down  to  1878  the  experience  of  the  same  hospital  as 
to  the  occurrence  of  enteric  fever  among  the  nurses  and  other  attendants. 
During  twenty-four  years  only  nineteen  persons  engaged  in  the  institution 
were  attacked  by  it.  "  Of  tlxese,  ten  were  in  no  way  connected  with  the 
enteric  fever  patients  or  the  enteric  fever  wards.  Of  the  other  nine,  one  was 
a  laundrymaid,  whose  duties  would  bring  her  into  contact  with  the  soiled 
linen  of  the  patients,  but  who  -was  not  otherwise  in  contact  with  them.  Of 
the  remaining  eight  there  were  special  circumstances  connected  with  drain- 
age which  would  probably  account  for  the  fever,  leaving  four  for  whose 
attacks  there  was  nO'  explanation  given."  In  this  time  5569  patients  with 
enteric  fever  passed  through  the  wards. 

Conveyance  by  excreta.-— Dr  William  Budd  maintained  as  early  as  1856 
that  the  stools  of  enteric  fever  were  incomparably  more  contagious  than 
the  breath  or  other  excreta  of  the  patient,  and  this  is  now  universally 
admitted.  Dr  Cayley,  in  his  '  Croonian  Lectures '  for  1880,  expressed  his 
belief  that  in  the  Middlesex  Hospital  patients  have  caught  the  fever  from 
using  closets  in  which  pans  were  placed  containing  typhoid  stools  set 
apart  for  inspection.  Doubtless  the  poison  may  be  transmitted  in  faecal 
defilement  upon  linen  or  sheets,  or  even  on  the  patient's  body  ;  nurses  may 
thus,  by  carelessness  and  lack  of  scrupulous  attention  to  their  own  hands, 
contract  the  disease  directly,  and  washerwomen  have  taken  the  disease 
after  washing  the  clothes  and  bedding  of  typhoid  patients.  Biermer  met 
with  several  instances  of  this,  and  Cayley  mentions  two  cases  of  enterica  in 
the  wards  of  the  Middlesex  Hospital  which  were  traced  to  dried  discharges 
upon  the  sheets  of  a  typhoid  patient  in  a  neighbouring  bed.  Murchison 
relates  the  case  of  a  woman  who  brought  to  her  house  in  Warbstowe,  on 
the  Cornish  moors,  the  bedding  of  a  sister  who  had  died  of  enteric  fever  at 
Cardiff,  in  Wales.  She  remained  free,  but  her  sister,  who  was  employed  in 
hanging  out  the  clothes,  took  the  disease  ;  and  it  spread  from  her  as  a  centre. 

Dr  Cayley  quotes  a  case  from  von  Gietl,  of  Munich,  of  infection  from 
faeces  nine  months  after  they  had  been  buried  in  a  dunghill,  and  another 
under  his  own  observation  in  which,  as  in  Murchison's,  a  second  case 
occurred  two  years  after  the  first,  in  the  same  house  and  without  any  fresh 
importation  of  the  poison.  It  is  possible  that  the  typhoid  bacillus  may 
live  and  multiply  outside  the  human  body,  and  survive,  under  favourable 
conditions,  for  an  indefinite  period— perhaps  in  a  dormant  state,  multiply- 
ing itself  just  enough  to  escape  extinction— and  then  suddenly  undergo 
immense  development.  Such  a  hypothesis  would  apply  to  Murchison's 
statement,  that  he  has  seen  single  cases  of  enteric  fever  arise  in  the  same 
house  again  and  again  at  intervals  of  a  year  or  longer.    Thus  between 
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1849  and  1857  six  cases  were  admitted  from  a  certain  house  in  the  London 
Fever  Hospital ;  one  in  June,  184:9,  on©  in  October,  1851,  one  in  February, 
1854,  on©  in  November,  1855,  one  in  November,  1856,  one  in  July,  1857. 

It  is  possible  that  the  urine  or  the  sputa  of  typhoid  patients  may  occa- 
sionally be  the  source  of  infection. 

Conveyance  of  t1ie  f cecal  contagion  by  the  air  is  extremely  doubtful, 
although  it  was  believed  in  by  Fagge,  by  Gaffky,  and  by  Dr  J.  W.  Moore. 
Many  instances  have  been  recorded  in  which  the  disease  was  apparently 
caused  by  the  exhalations  from  drains,  or  sewers,  or  water-closets,  but 
probably  infection  really  took  place  by  defilement  of  water. 

Conveyance  by  drinking-water  is  the  explanation  of  the  epidemics  of 
enterica  that  frequently  occur  among  the  inhabitants  of  a  village,  who 
derive  their  water-supply  directly  from  one  or  more  surface  wells,  into 
which  sewage  finds  its  way  through  a  porous  soil. 

At  Wicken  Bonhunt,  in  Essex,  the  disease, prevailed  in  1869,  and  Dr  Biichanun  investi- 
gated its  origin  for  the  Privy  Council  Office.  He  found  that  there  was  a  broad  division 
among  the  people  in  regard  to  the  sources  from  which  they  ohtained  their  water.  One 
liundred  and  eighteen  persons  used  private  wells,  and  among  them  there  was  only  one 
positive  case  of  fever;  eighty-eight  drank  the  water  of  one  well  called  the  "parish  well," 
and  no  fewer  than  forty  of  them  were  attacked.  Now  this  well  was  situated  tour  or  five 
paces  distant  from  a  brook-channel  which  ran  through  tlic  place.  At  the  upper  end  of  the 
village  the  brook  always  contained  water;  but  lower  down  the  channel  was  dry  during  the 
greater  part  of  the  year,  the  water  being  carried  beneath  the  surface  in  a  stratum  of  gravel, 
to  reappear  as  a  stream  at  the  bottom  i)f  the  village.  That  there  was  a  direct  communica- 
tion between  it  and  the  parish  well  was  evident  froui  the  fact  that  in  times  of  flood,  when 
the  channel  was  full,  the  water  in  the  well  ran  to  a  corresponding  height  and  became  dis- 
coloured. On  June  24th  the  first  case  of  fever  occurred  in  the  person  of  a  boy,  who  lived 
in  a  cottage  about  thirty-five  yards  above  the  well.  He  had  much  diarrhoea,  and  iiis  stools 
were  thrown,  without  being  disinfected,  into  a  privy  which  stood  almost  on  the  edge  of  the 
channel.  At  this  very  time  the  soil  water  in  the  village  was  falling,  after  abundant  rains 
which  had  taken  place  a  month  before,  and  pools  of  water  were  to  be  seen  here  and  there  in 
the  channel.  A  month  after  the  boy's  illness  the  persons  who  made  use  ottlic  well  began 
to  fall  ill  with  the  fever.  Can  it  be  doubted  that  the  well  water  had  become  impregnated 
with  the  specific  poison  ?  Previously,  on  May  30tli,  two  cases  of  fever  had  been  imported 
from  London  into  a  house,  of  which  the  sewer  opened  into  the  brook  two  hundred  and  fifty 
yards  above  the  well. 

At  Page  Green,  in  the  parish  of  Tottenham,  a  great  many  cases  of  enteric  fever  occurred 
in  1864  and  1865.  Dr  Seaton  investigated  the  matter,  and  found  that  whereas  there  was  to 
some  houses  a  supply  of  water  from  the  works  of  the  Local  Board  of  Health,  the  occupants 
of  many  other  houses  drank  water  from  shallow  surface  wells.  In  three  instances,  in  con- 
sequence of  the  families  having  removed  from  the  place,  he  could  not  learn  from  which 
source  the  drinkiiiir-water  had  be^n  taken,  but  in  all  other  cases,  with  the  single  exception  of 
one  child,  it  was  ascertained  that  those  who  were  attacked  had  used  well  water.  Some  of 
them  had  had  the  water  the  Local  Board  distributed  to  their  houses,  but  had  been  in  the 
habit  of  borrowing  water  from  their  neighbours'  wells,  because  it  was  bright  and  pleasant, 
whereas  the  other  was  hard,  turbid,  and  red,  from  rust  in  the  pijies.  The  well  waters,  when 
analysed  by  the  late  VV.  A.  Miller,  were  found  to  be  quite  unfit  for  drinking. 

At  Teriintr,  in  Essex,  between  the  beginning  of  December,  1867,  and  the  end  of  Feb- 
ruary, 1868,  there  occurred  an  epidemic  of  enteric  fever,  upon  which  Dr  Thorne  reported. 
It  was  of  extraordinary  severity :  amongst  a  population  of  nine  hundred  persons,  at  least 
two  hundred  and  sixty  were  attacked  during  the  first  two  months;  there  were  in  all  forty- 
one  deaths,  and  so  panic-stricken  was  the  village  that  it  was  necessary  to  discontinue  the 
tolliu"-  of  the  church  bell  at  deaths  or  funerals.  Whether  the  disease  was  introduced  from 
elsewhere  could  not  be  ascertained,  for  there  had  been  isolated  cases  during  previous  years. 
But  the  extension  of  it  was  clearly  traced  to  contamination  of  the  drinking-water  by  sewage. 
The  cottages  were  supplied,  singly  or  in  groups,  by  shallow  surface  wells,  sunk  in  a  loose 
and  porous  gravel.  Round  about  them,  but  at  a  higher  level,  there  were  numbers  of 
manure-heaps,  (cesspools,  and  privies,  the  ordure  from  which  was  often  spread  out  for  yards 
over  adjacent  fields.  During  the  autumn  the  water  in  the  wells  had  been  unusually  low ; 
doubtless,  therefore,  the  poison  had  accumulated  in  the  soil,  so  that  it  was  washed  into  the 
wells  in  large  quantities,  when,  in  November,  a  sudden  rise  of  water  took  place. 

In  Caterham,  during  the  fortnight  which  ended  February  2nd,  1879,  there  occurred 
forty-seven  cases  of  enteric  fever;  and,  at  the  same  time,  no  fewer  than  one  hundred  and 
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tliirty-two  cases  were  observed  at  Kedliill,  eight  miles  distant.  la  each  town  the  persons 
attacked  .vere  using  the  water  f  uruislit-d  by  the  Caterham  Waterworks  Company,  but  con- 
siderable numbers  of  persons  who  derived  tlieir  supply  from  other  sources  escaped  altogether. 
On  the  other  hand,  cases  occurred  at  the  Karlswood  Asylum  and  in  other  places  which  also 
used  the  Company's  water.  Now  this  water  is  drawn  from  ciialk  wells  more  than  500  feet 
deep,  and  it  had  a  deservedly  liigh  reputation  tor  wholesomeness.  Every  point  in  regard  to 
its  sources,  storage,  and  distribution  was  carefully  inquired  into,  but  for  a  long  time  in  vain. 
At  last,  however,  the  attention  of  Dr  Thorne  was  drawn  to  the  fact  that  in  Januaiy,  1879, 
the  Company  had  been  constructing  an  adit,  at  a  depth  of  455  feet  from  one  of  their  old 
wells,  to  a  new  bore  which  was  then  being  sunk.  Many  workmen  had  been  employed  upon 
tiiis  duty,  and  one  of  them,  it  was  found,  had  been  ill  and  had  left  work  in  the  course  of  the 
month.  He  was  sought  out,  and  on  inquiring  it  appeared  clear  that  he  had  been  suffering 
from  a  mild  attack  of  enteric  fever,  which  began  on  January  5th,  and  which  he  had  pro- 
bably acquired  at  Croydon,  where  he  liad  spent  Decemijer  25th  and  26th.  He  had  much 
diarrhoea,  the  bowels  acting  at  least  two  or  three  times  during  each  shift  of  eight  or  twelve 
hours,  and  in  accordance  with  the  usual  practice  under  such  circumstances  he  made  use  of 
the  buckets  by  which  the  excavated  chalk  was  being  raised  to  the  surface.  He  denied  that 
lie  had  ever  relieved  himself  in  the  adit  without  v%aiting  for  a  bucket;  but  it  seems  to  be 
almost  certain  that  in  some  way  his  faeces  passed  into  the  water  of  the  well  in  which  he  was 
working,  and  gave  rise  to  tlie  epidemic.  The  poisou  must  have  been  marvellously  diluted. 
The  following  remarkable  case  is  taken  from  Dr.  Cayley's  Croonian  Lectures: 
"  Lausen  is  a  village  situated  in  the  Jura,  in  the  valley  of  the  Ergolz,  and  consists  of  one 
hundred  and  thi-ee  houses,  with  eight  hundred  and  nineteen  inhabitants.  It  was  remark- 
ably healthy,  and  resorted  to  on  that  account  as  a  place  of  summer  residence.  With  the 
exception  of  six  houses  it  is  supplied  with  water  by  a  spring  with  two  heads,  which  rises 
above  the  village  at  the  southern  foot  of  a  mountain  called  the  Stockhalder,  composed  of 
oolite.  The  water  is  received  into  a  well-built  covered  reservoir,  and  is  distributed  by 
wooden  pipes  to  four  public  fountains,  whence  it  is  drawn  by  the  inliabitants.  Six  bouses 
had  an  independent  supply, — five  from  wells,  one  f  rom  the  mill-dam  of  a  paper  factory.  On 
August  7th,  1872,  the  inhabitants  of  Lausen,  living  in  different  houses,  were  seized  by 
typhoid  fever,  and  during  the  next  nine  days  fifty-seven  other  cases  occurred,  the  only 
houses  escaping  being  those  six  which  were  not  supplied  by  the  public  fountains.  The  disease 
continued  to  spread,  aud  in  all  one  hundred  and  thirty  persons  were  attacked,  and  several 
children  who  had  been  sent  to  Lausen  for  the  benefit  of  the  fresh  air  fell  ill  after  their 
return  home.  A  careful  investigation  was  made  into  the  cause  of  this  epidemic,  and  a 
complete  explanation  was  given.  Sepai'ated  from  the  valley  of  the  Ergolz,  in  which  Lausen 
lies,  by  the  Stockhalder,  the  mountain  at  the  foot  of  which  the  spring  supplying  Lausen 
rises,  is  a  side  valley  called  the  Furlenthal,  traversed  by  a  stream,  the  Furlenbach,  which 
joins  the  Ergolz  just  below  Lausen,  the  Stockhalder  occupying  the  fork  of  the  valleys.  The 
Furlenthal  contained  six  farmhouses,  which  were  supplied  with  drinking-water,  not  from 
the  Furlenbach,  but  by  a  spring  rising  on  the  opposite  side  of  the  valley  to  the  Stockhalder. 
Now  there  was  reason  to  believe  that,  under  certain  circumstances,  water  from  the  Furlen- 
bach found  its  way  under  the  Stockhalder  into  one  of  the  heads  of  the  fountain  supplying 
Lausen.  It  was  noticed  that  wlieu  the  meadows  on  one  side  of  the  Furlenthal  were  irri- 
gated, which  was  done  periodically,  the  flow  of  water  in  the  Lausen  spring  was  increased, 
rendering  it  probable  that  the  irrigation  water  percolated  through  the  superficial  strata, 
and  found  its  way  under  the  Stockhalder  by  subterranean  channels  in  tlie  limestone  rock. 
Moreover,  some  years  before,  a  hole  on  one  occasion  formed  close  to  the  Furlenbach  by  the 
sinking-in  of  the  superficial  strata,  aud  the  stream  became  diverted  into  it  and  disappeared, 
while  shortly  after  the  spring  at  Lausen  began  to  flow  much  more  abundantly.  The  hole 
was  filled  up,  and  the  Furlenbacli  resumed  its  usual  course.  The  Furlenbach  was  unques- 
tionably contaminated  by  the  privies  of  the  adjacent  farmhouses,  the  soil-pits  of  which 
communicated  with  it.  Thus,  from  time  immemorial,  whenever  the  meadows  of  the 
Furlenthal  were  irrigated,  the  contaminated  water  of  the  Furlenbach,  after  percolation 
through  the  superficial  strata  and  a  long  underground  course,  helped  to  feed  one  of  the 
two  heads  of  the  fountain  supplying  Lausen.  The  natural  filtration,  however,  which  it 
underwent  rendered  it  perfectly  bright  and  clear,  and  chemical  examination  showed  it  to 
be  remarkably  free  from  organic  impurities;  and  Lausen  was  extremely  healthy  and  exempt 
from  fever.  On  June  10th  one  of  the  peasants  of  the  Furlenthal  fell  ill  with  typhoid  fever 
the  source  of  which  was  not  clearly  made  out,  and  passed  through  a  severe  attack,  with 
relapses,  so  that  he  remained  ill  all  the  summer;  and  on  July  10th  a  girl  in  the  same  house 
and  in  August  a  boy,  were  attacked.  Their  dejections  were  certainly,  in  part,  thrown  into 
the  FurlcTibach ;  and,  moreover,  the  soil-pit  of  the  privy  communicated  with  the  brook.  In 
the  middle  of  July  the  meadows  of  the  Furlenthal  were  irrigated  as  usual  for  the  second 
(Mop  of  hay,  and  within  three  weeks  this  was  followed  by  the  outbreak  of  the  epidemic  at 
Lausen.  In  order  to  demonstrate  the  connection  between  the  water-supply  of  Lausen  and 
the  Furlenbach  the  following  experiments  were  performed; — The  hole  mentioned  above  as 
having  on  one  occasion  diverted  the  Furlenbach  into  the  presumed  subterranean  channels 
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under  tlie  8tockhalder  was  cleared  out,  aud  18  cwt.  of  salt  was  dissolved  in  water  and 
poured  in,  and  the  stream  again  diverted  into  it;  the  next  day  salt  was  found  in  the  spring 
at  l.ausen.  Fiftv-six  pounds  of  wheat  Hour  were  then  poured  into  the  hole,  and  the  Furlen- 
bach  again  diverted  into  it ;  but  the  spring  at  Lauseu  continued  quite  clear,  and  no  reaction 
of  starch  could  be  obtained,  showing  that  the  water  must  have  found  its  way  under  the 
Stockhalder  in  part  by  percolation  througli  porous  strata,  and  not  by  distinct  channels. 
Besides  sliowing  the  necessity  of  the  introduction  of  the  specific  poison  in  order  to  render 
sewage  contamination  capable  of  giving  rise  to  typhoid  fever,  this  case  is  reniarixable  as  an 
instance  of  the  extreme  dilution  to  which  the  poison  may  be  subjected  without  losing  its 
potency,  and  also  tlie  uselessness  of  irrigation  aud  any  ordinary  filtration  in  separating  it  or 
rendering  it  inert.  Here  the  dejections  of  two  cases  of  typhoid  are  thrown  into  a  stream  ; 
the  water  of  this  stream  is  used  to  irrigate  extensive  meadows  ;  a  portion  of  it  sinks  through 
the  superficial  strata,  and  probably  finds  its  way  into  subterraneous  channels,  and  passes 
through  a  distance  of  mauy  thousand  feet  under  a  mountain,  partly,  no  doubt,  by  mere 
percolation;  it  then  takes  an  insignificant  part  in  feeding  one  head  of  a  copious  spring, 
which  has  another  head  that  is  not  contaminated;  and,  nevertheless,  it  gives  typhoid  fever 
to  one  hundred  and  thirty  persons  out  of  a  population  of  eight  hundred.  The  dilution 
must  have  been  infinitesimal,  unless  we  assume  that  a  multiplication  of  the  poison  took 
place  after  its  discharge  from  the  intestinal  canal  of  the  first  two  cases — possibly  in  the 
reservoir  at  Lauseu."    This  seems  to  be  the  explanation. 

At  Cains  College,  Cambridge,  a  local  outbreak  of  the  disease  occurred  in  November, 
1873.  which  was  traced  by  Dr  Buchanan,  with  very  strong  probability,  to  a  precisely  similar 
origin.  Twelve  out  of  fifteen  cases  in  students  at  the  college  were  among  the  sixty-three 
residents  in  Tree  Court,  a  part  of  the  building  which  had  beeu  erected  only  four  years  pre- 
viously with  every  care  as  to  sewers,  drains,  aud  water-pipes.  Now  Tree  Court  had  an 
independent  water-supply  direct  from  a  high-pressure  main.  This  supply  was  intended  to 
be  constant,  but  there  had  in  fact  been  a  coinj)lete  iutermission  of  it  on  two  occasions 
shortly  before  the  outbreak.  After  such  intermissions  the  water  had  been  noticed  to  come 
in  witli  a  rush,  like  "soda-water,"  evidently  in  consequence  of  its  having  become  mixed 
with  air,  which  had  been  sucked  up  into  the  pipes.  Within  the  Tree  Court  buildings  there 
were  two  waterclosets,  one  in  the  basement  of  the  porter's  lodge,  the  other  on  the  first  fioor 
of  one  of  tlie  staircases.  The  tap  of  the  lower  one,  or  that  over  an  adjoining  sink,  if  left 
open  during  the  intermission  of  water-supply  from  the  main,  would  have  allowed  water  to 
drain  from  the  whole  pipe  system  of  the  court;  that  of  the  upper  one  would  under  such 
circumstances  have  permitted  of  the  free  entrance  of  air.  This  air,  however,  would  have 
been  mixed  with  sewer  gas  from  an  unventilated  sewer  in  Trinity  Street,  which,  at  the  very 
time  under  consideration,  was  receiving  the  excreta  of  patients  ill  with  fever  in  other  parts 
of  the  town.  Tlie  effect  of  recharging  the  pipes  with  water  must  necessarily  liave  been  to 
distribute  sewer  gas  in  solution  to  every  part  of  the  building.  It  was,  indeed,  positively 
ascertained  that  not  merely  air,  but  water  impregnated  with  fiscal  matter,  had  been  sucked 
up  into  the  supply-pipe  of  the  upper  watercloset,  for  that  pipe  was  lined  with  a  brownish 
deposit,  containing  phosphoric  acid  and  a  large  proportion  of  intermixed  organic  matter. 

More  recent  examples,  particularly  that  of  the  terrible  epidemic  of  enteric  fever  at 
Maidstone  in  1897,  have  confirmed  the  conclusions  derived  from  the  earlier  cases  given 
above. 

Dr  George  Turner,  speaking  from  large  experience  as  an  Officer  of 
Health,  remarked  :  "  In  the  country  amongst  the  cottagers  Typhoid  Fever 
appears  to  spread  almost  like  Measles  or  Scarlet  Fever.  A  patient  returns 
home  ill  from  the  town,  and  her  relations  become  infected.  This  is  because 
usually  the  supply  of  linen  is  short;  sheets,  &c.,  when  stained  by  excreta, 
are  not  immediately  changed,  and  the  air  of  the  dwelling,  usually  a  small 
one,  is  polluted  :  but  it  is  more  frequently  brought  about  by  a  scarcity  of 
washing  utensils ;  the  same  bucket  takes  the  water  which  has  been  used 
for  washing  the  patient's  clothes  to  the  privy  or  cesspit,  and  then  serves 
for  a  fresh  supply  of  water,  often  of  drinking-water.  I  have  seen  typhoid 
spread  in  a  village  because  the  family  first  infected  dipped  the  bucket 
which  had  been  used  for  taking  away  slop-water  into  the  common  dipping 
well,  and  thus  polluted  the  whole  water-supply." 

Conveyance  hy  milk. — This  mode  of  infection  is  clearly  established  by 
the  following  remarkable  instances.  In  some,  perhaps  most,  cases  the 
vehicle  is  not  the  milk  itself,  but  the  water  "  used  to  wash  the  cans,"  or 
possibly  added  to  the  milk  with  intent  to  cheat,  but  not  to  kill. 
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The  first  epidemic  that  was  traced  to  this  origin  occurred  in  Islington 
in  1870.    It  was  investigated  by  Dr  Ballard. 

Between  July  3rd  and  September  10th  the  occupants  of  si.xty-seveii  houses  were 
attacked,  one  hundred  and  sixty-seveu  individuals,  oi  whom  twenty-five  died.    It  was  a 
most  remiirkiihle  circumstance  that  the  district  Hft'ected  was  included  in  a  semicircle,  with 
a  radius  of  a  quarter  of  a  mile,  drawn  immedintely  on  the  uortli  side  of  the  lint  of  the 
Nortli  London  Railway  from  a  centre  almost  upon  this  line.    There  was  no  fever  in  the 
area  contained  in  the  corresponding  semicircle  souih  of  the  railway,  which  here  passes 
through  a  cutting.    This,  of  course,  at  once  suggested  that  human  intercourse  was  in  some 
way  concerned  in  sprea<ling  the  disease.    The  right  cine  was  first  hit  upon  by  a  lady  whose 
family  was  attacked;  and  an  inquiry  convinced  Dr  Ballard  that,  far-fetched  as  the  idea 
appeared,  it  was  probably  true.    The  milk  vendor  whose  milk  was  suspected  had  liimself 
fallen  a  victim  to  the  epidemic,  but  his  father,  greatly  to  his  credit,  readily  consented  when 
applied  to  to  give  a  list  of  the  customers.    It  was  then  found  that  the  dairy  sui)plied  one 
hundred  and  forty-two  families — a  very  small  proportion  of  those  who  lived  within  the 
semicircle.    In  no  less  than  seventj'  among  tlie  hundred  and  forty-two  families  there  had 
been  cases  of  enteric  fever.    The  way  in  which  the  disease  picked  out  the  customers  of  the 
dairy  in  particular  streets  and  rows  was  most  striking.    In  one  long  road  and  a  street 
running  tiom  it  tlie  milkman  supplied  three  families;  two  of  them  were  affected.    In  a 
crescent  with  twenty-five  houses  he  supplied  four  families ;  they  were  all  attacked.    In  a 
new  neighbourhood,  where  there  were  about  seventy  houses,  he  supplied  four  families; 
three  had  the  disease.    In  a  square  with  fifty-nine  bouses  Ik-  supplied  four  families;  all 
had  it.    On  the  other  hand,  there  were  scarcely  any  cases  among  those  families  wlio  had 
invariably  bought  their  milk  from  otlier  sourcfs.    As  might  have  been  expected,  women 
and  children  were  attacked  in  much  larger  numbers  than  men.    The  source  of  infection 
was  traced,  with  much  probability,  to  the  water  of  an  underground  tank  in  the  cowyard. 
It  was  not  proved  that  water  from  the  tank  liad  been  used  to  dilute  the  milk,  but  the  pails 
were  wnshed  out  with  it,  and  some  might  liave  been  left  in  by  accident. 

In  the  summer  of  1873  an  outbreak  of  enteric  fever  occurred  in  St. 
Marylebone,  and  in  certain  parts  of  St.  George's  (Hanover  Square)  and  of 
Paddington  parishes. 

It  affected,  among  others,  the  family  of  Dr  Murchison,  who  quickly  became  convinced 
that  the  only  probable  mode  of  introduction  of  tiie  disease  into  his  hoti>e  was  by  the  milk 
supply.  This  was  confirmed  by  a  minute  investigation  made  by  Mr  Netten  Radclifle  and 
Mr  Power.  It  was  shown  that  nine  tenths  of  the  two  hundred  and  forty-four  cases  to 
which  the  inquiry  extended  were  in  households  which  consumed  milk  from  a  particular 
service  of  a  particular  dairy.  Certain  ramifications  of  the  same  milk  supply  extended  to 
the  east  end  of  Regent's  Park,  to  Belsize  Park  (Hampstead),  and  to  St.  Anne's  (Soho), 
and  in  these  districts  also  enteric  fever  occurred  among  consumers.  There  was  a  special 
incidence  of  the  disease  upon  women  and  children,  and  many  striking  instances  are  noted 
in  which  those  members  of  a  family  were  attacked  who  were  in  the  habit  of  drinking  milk, 
while  others  escaped  who  did  not  do  so.  The  milk  which  appeared  to  convey  the  poison 
was  a  special  kind,  sold  as  "nursery  milk,"  and  taken  from  three  or  four  cows,  set  apart 
for  the  purjiose  at  Chilton  Grove  Farm,  in  Buckinghamshire.  Now  on  the  8th  of  June 
the  occupier  of  this  farm  had  died  in  the  fourth  week  of  an  attack  of  enteric  fever.  His 
evacuations,  instead  of  being  thrown  into  the  common  privy,  were  buried  in  an  ash-heap 
outside  the  farm  buildings.  Subsequently,  however,  it  turned  out  tiiat  this  was  the  worst 
thing  that  could  have  been  done  with  them.  For  there  was  a  well  close  by,  the  water  of 
which  was  used  for  dairy  purposes,  although  not  for  drinking  or  cooking,  as  it  had  been 
noticed  to  have  a  disagreeable  taste.  Excavations  made  lor  the  purpose  showed  that  there 
had  been  a  line  of  soakage  into  the  well,  along  the  foundations  of  a  wall,  of  the  filth  from" 
a  pigsty  which  formed  a  pool  in  immediate  proximity  to  the  ash-heap  above  mentioned. 
If  due  intervals  are  allowed  for  the  gradual  penetration  of  the  matters  containino'  the 
poison  of  enteric  fever  through  the  soil,  and  for  the  incubation  of  the  disease,  the  date  at 
which  the  outbreak  in  London  began — during  the  last  days  of  June  and  the  first  days  of 
July — corresponds  exactly  with  this  theory  of  its  origin. 

Many  cases  of  enterica  due  to  milk  have  been  recorded  in  Switzerland, 
in  Australia,  in  America,  and  in  other  countries. 

As  with  milk,  so  with  ices  and  lemonade,  it  is  the  water  with  which 
they  are  made  that  conveys  the  poison. 

Conveyance  by  food. — At  Kloten,  near  Zurich,  six  hundred  and  sixty- 
eight  persons  were  attacked  in  July,  1878,  all  of  whom  had  partaken  of 
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some  veal  provided  for  a  festival  of  the  choral  societies,  and  partly  derived 
from  two  diseased  calves.  One  of  these  was  (Dr  Hugvienin  believed)  the 
subject  of  enteric  fever.  It  is,  however,  very  doubtful  whether  cattle  or 
any  of  the  lower  animals  are  liable  to  enteric  fever. 

Five  other  outbreaks,  also  attributed  to  diseased  meat,  are  quoted  by 
Dr  Cayley. 

But  at  Andelfingen,  and  at  Thalweil,  the  epidemics  occurred  after  eating 
putrid  meat,  and  only  some  of  those  who  ate  it  showed  the  symptoms  of 
enteric  fever  during  life,  or  the  signs  of  it  after  death.  The  infection  at 
Kloten  was  believed  by  Huguenin  to  be  a  mixed  one. 

There  can  be  no  doubt  from  numerous  confirmatory  cases  since  Sir 
William  Broadbent  drew  attention  to  the  subject  in  1895,  that  raw 
oysters  may  convey  the  enteric  poison ;  probably  owing  to  the  oyster  beds 
being  too  near  the  outfall  of  a  sewer  into  which  enteric  bacilli  have  gained 
an  entrance.*  Salads  and  all  other  articles  of  food  eaten  cold  and  wet 
might  also  convey  the  infection  ;  and  raw  potato  is  an  excellent  seat  for 
multiplication  of  the  enteric  bacillus. 

It  is  possible  that  flies  or  other  insects  may  convey  infection  from 
typhoid  excreta  to  vegetables  or  other  food. 

It  is  not  always,  or  even  generally,  possible  to  trace  to  their 
source  isolated  cases  of  enteric  fever  when  they  occur  in  large  towns 
like  London.  There  are  many  chances  of  infection  from  impurities  in 
water,  which  no  inquirer,  however  acute,  could  trace.  The  number  of 
cases  admitted  into  the  London  Fever  Hospital  varies  from  year  to  year 
much  less  than  might  have  been  expected.  Dr  Cayley  believes  that  they 
are  not  dependent  upon  the  presence  of  the  contagion  of  the  disease  in 
water  taken  from  the  Thames ;  for  although  there  can  be  no  doubt  that  the 
poison  frequently  passes  into  the  upper  part  of  the  river  from  the  towns 
and  villages  on  its  banks,  he  thinks  it  is  always  destroyed  by  exposure  to 
the  air  and  to  light,  and  possibly  by  the  growth  of  saprophytes. 

Predisposing  external  causes. — Buhl,  of  Munich,  applied  the  observa- 
tions of  von  Pettenkofer  on  the  relation  between  the  soil-water  and  cholera 
to  the  case  of  enteric  fever ;  he  showed  that  when  the  soil-water  in  that 
city  (as  measured  by  the  depth  of  water  in  the  surface  wells)  was  falling, 
the  number  of  cases  of  enteric  fever  increased  ;  when  it  was  rising,  the 
number  of  cases  diminished.  Liebermeister  and  Buchanan  explained  these 
facts  by  the  eflfect  of  the  nearness  of  soil-water  to'  the  surface  in  producing 
infection  of  the  wells.  Similar  observations  have  been  recorded  in  Berlin  ; 
but  in  Buda  Pesth  enteric  fever  appears  to  be  more  prevalent  when  the 
ground-water  is  rising,  and  less  so  when  it  is  falling.  In  an  epidemic  at 
Terling,  in  1868,  the  disease  broke  out  with  great  severity  precisely  when 
the  wells  were  high. 

There  is  no  doubt  that  the  weather  affects  the  prevalence  of  enteric  fever. 
In  the  London  Fever  Hospital  there  have  been  far  more  admissions  during 
dry  and  hot  summers  than  in  damp  and  cold  ones.  Each  year  there  is  an 
increase  of  the  disease  during  the  four  autumn  months  from  August  to 
November,  while  it  is  less  frequent  from  March  to  May  inclusive.  Similar 
observatioTis  have  been  made  in  America,  where  the  disease  is  called  "  fall- 

*  See  a  valuable  paper  with  numerous  cases  of  other  edible  molluscs  beinf?  the  vehicle 
of  typhoid  infection,  by  Dr  Newsholme,  'Journal  of  the  Sanitary  Institute,'  vol.  xvii, 
part  3,  also  a  case  graphically  recorded  by  Dr  Cavafy  in  'The  Clinical  Journal'  for 
1896. 
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fever,"  cand  also  at  Berlin  and  at  Basle.  At  Munich  the  maximum  pre- 
valence of  enteric  fever  is  in  February. 

In  Australia,  as  in  the  United  States,  enteric  fever  is  most  common  m 
the  late  autumn  and  after  a  hot  summer.  In  Victoria  (January  being  mid- 
summer) the  disease  is  most  prevalent  in  March  and  least  so  in  November. 

All  such  conditions  play  but  a  secondary'  part  in  the  aetiology  of  the 
disease  ;  their  effect  is  merely  to  favour,  or  to  hinder,  the  operation  of  its 
real  cause. 

Predisposing  internal  cawses.— The  power  of  human  beings  to  resist  the 
contagion  of  enteric  fever,  as  of  other  specific  infections,  is  probably  to 
some  extent  individual— dependent  on  the  "  vulnerability  "  of  the  tissues 
and  the  activity  of  the  phagocytes.  But  it  also  depends  on  general  con- 
ditions, of  which  the  most  important  is  age.  The  disease  is  far  more 
frequent  between  the  ages  of  five  and  of  thirty  than  earlier  or  later. 
Under  two  years  old  it  is  very  uncommon,  but  in  1864  Murchison  showed 
at  the  Pathological  Society  the  intestines  of  an  infant  six  months  old  who 
had  been  attacked  at  the  same  time  with  its  mother.  In  the  ten  years 
from  1879  to  1888  we  had  in  Guy's  Hospital  seven  cases  of  enteric  fever 
in  patients  between  three  and  five  years  old,  103  between  five  and  fifteen, 
241  between  fifteen  and  thirty,  42  between  thirty  and  forty,  and  13  above 
forty  years  of  age.  The  youngest  patient  was  three  and  a  half  years  old, 
and  he  recovered  ;  the  oldest  was  fifty-four,  and  he  died. 

The  statistics  of  the  hospitals  of  the  Metropolitan  Asylums  Board, 
between  1871  and  1894  inclusive,  are  given  by  Washbourn  and  Goodall 
as  follows  : 
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During  childhood  the  liability  to  the  disease  increases  from  year  to  year, 
probably  owing  to  increased  exposure  to  contagion.  After  the  age  of 
twenty  the  liability  begins  to  decline,  after  thirty  more  rapidly,  and  beyond 
forty  comparatively  few  cases  occur.  Dr  Wilks  once  found  enteric  ulcers  in 
the  ileum  of  an  old  woman  of  seventy.  Liebermeister  gives  a  tabular  state- 
ment of  the  proportion  of  cases  at  varying  ages  at  Basle,  corrected  according  - 
to  the  numbers  of  persons  at  the  corresponding  ages  in  the  population 
generally.  This  correction  must  not  be  forgotten,  nor  yet  the  fact  of  pro- 
tection acquired  by  having  already  passed  through  the  disease  in  youth. 

*  Prom  a  table  given  at  a  meetins;  of  the  Intercolonial  Medical  Congress  on  January 
11th,  1889,  by  Dr  J.  G.  Carstairs,  of  Geelong,  Victoria,  it  appears  that  in  Melbourne  the 
mortality  is  least  in  November;  it  rises  in  December,  to  attain  a  maximum  in  March ;  falls 
very  slowly  in  April  and  May,  and  has  a  sudden  decline  in  June.  The  hottest  month  in 
Melbourne  is  January,  when  the  menu  temperature  of  the  air  averages  66"2°  F. ;  so  that, 
as  with  us,  the  ma.ximum  mortality  of  typhoid  obtains  about  two  months  after  the  hottest 
season  of  tlie  year  is  passed.  In  Melbourne,  too,  an  excess  of  summer  hewt  is  followed  by 
excessive  prevalence  of  the  fever. 
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But  it  may  be  that  the  atrophy  of  the  lymphatic  organs  in  old  age,  includ- 
ing those  of  the  ileum,  is  an  ajiatomical  condition  which  is  unfavourable  to 
the  reception  and  multiplication  of  the  enteric  microbe. 

There  does  not  appear  to  be  any  constant  predominance  of  one  stx  over 
the  other  among  patients  suffering  from  enteric  fever.  Among  the  115 
patients  at  Guy's  Hospital  above  mentioned  there  were  272  male  to  143 
female,  but  this  is  not  a  constant  ratio.  There  seems  to  be  a  certain 
degree  of  immunity  among  women  in  pregnancy,  after  labour,  and  during 
lactation. 

French  writers  have  stated  that  students,  servants,  and  foreigners  are 
very  liable  to  contract  this  disease  when  they  hrst  come  to  live  in  Paris  , 
and  Murchison  has  shown  that  more  than  6  per  cent,  of  the  patients 
admitted  mto  the  London  Fever  Hospital  have  arrived  in  London  within 
three  months. 

Mortality. — Enteric  fever  varies  in  severity  at  different  places  and  at 
different  times,  but  perhaps  less  than  might  have  been  expected.  It  does 
not  appear  in  malignant  outbreaks,  as  we  shall  see  in  the  case  of  measles 
and  of  scarlatina. 

At  the  London  Fever  Hospital  the  average  death-rate  from  1848  to 
1870  was  li^"9  per  cent,  of  all  cases  admitted,  including  paupers  and 
moribund  patients,  the  extreme  figures  in  particular  years  being  28"42  and 
12"82.  For  purposes  of  comparison  between  different  modes  of  treatment, 
it  would,  however,  be  necessary  to  exclude  all  cases  which  ended  fatally 
before  treatment  had  fair  chance,  say  within  forty-eight  hours  of  admis- 
sion ;  and  this  would  reduce  the  average  death-rate  to  15  82  per  cent. 
From  1871  to  1882,  when  paupers  were  not  admitted,  the  mortality  at 
the  same  hospital  was  17"6  per  cent.  (Collie),  and  this  includes  a  con- 
siderable number  of  patients  who  died  within  forty-eight  hours  of  admis- 
sion. At  Stockwell  Fever  Hospital,  in  1875-80,  the  mortality  was  22"6, 
and  at  Homerton  16'8  per  cent.  Compare  the  table  given  above  of 
mortality  in  all  these  Metropolitan  Sick  Asylums  from  1871  to  1894  (p.  146). 
In  the  Dublin  Fever  Hospital,  1871 — 1890,  among  1405  cases  the  mor- 
tality was  only  8" 6  per  cent.  (Moore).  Statistics  from  various  sources 
given  by  Murchison  show  a  range  of  mortality  from  11'37  to  32  per  cent. 
At  Basle,  the  average  death-rate  from  1843  to  1864  was  27"3  per  cent;  at 
Vienna,  22"5  per  cent.  At  Munich,  for  several  years  before  and  after  1880, 
a  very  low  mortality  was  observed,  and  ascribed  to  treatment  by  baths  ;  but 
the  patients  were  soldiers,  selected  healthy  young  men,  under  the  most 
favourable  circumstances.  At  Hamburg,  according  to  Senator,  the  mor- 
tality among  937  patients  (1874-7)  was  only  7*2  per  cent.,  and  among  568 
patients  after  treatment  by  cold  baths  was  7'3.  At  Berlin,  of  nearly 
13,000  patients  of  all  ages  and  under  various  treatment,  the  mortality 
was  14*5  per  cent.,  but  it  was  as  high  as  20  per  cent,  among  60,000  cases 
in  France,  according  to  Jaccoud. 

According  to  Goltdammer  the  mortality  from  enteric  fever  in  the 
German  army  is  only  10  per  cent.,  in  the  Austrian  26"8,  in  the  Italian  28'3, 
and  in  the  French  36'5  (?). 

How  difficult  it  is  to  judge  of  the  normal  mortality,  uninfluenced  by 
treatment,  even  among  patients  of  about  the  same  age,  in  the  same  locality, 
and  of  the  same  habits  and  mode  of  life,  is  shown  by  the  following  results 
obtained  by  Eichhorst  in  the  General  Hospital  at  Zurich  in  three  successive 
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years.  In  1884  there  was  an  epidemic  of  enteric  fever,  and  of  411  patients 
fifty-six  died  (13-5  per  cent.) ;  in  1885,  of  164  patients  only  seven  died  (a 
little  over  4  per  cent.)  ;  and  in  1886  there  were  only  91  cases,  of  which  five 
were  fatal  (nearly  5"5  per  cent.). 

During  ten  years  (1879-88  inclusive)  the  number  of  cases  of  enterica 
treated  in  Guy's  Hospital  was  415  ;  and  the  number  of  deaths  seventy-two. 
One  of  these  was  from  accidental  poisoning  by  morphia,  so  that  the 
mortality  from  the  disease  was  17-1  per  cent. — 15  per  cent,  for  men,  21  for 
women.  In  the  preceding  ten  years  the  mortality  had  been  19'3  per  cent., 
while  that  of  other  London  hospitals  varied  very  widely — from  12  to  20. 

Prognosis. — The  forecast  in  enterica  depends  partly  upon  the  age, 
habits,  and  condition  of  the  patient  before  its  invasion,  partly  upon  the 
symptoms  which  gradually  develop  as  each  case  goes  on,  and  partly  on 
early  and  judicious  treatment. 

The  general  prognosis  with  respect  to  age  is,  as  in  typhus  and  smallpox, 
most  favourable  for  children  above  infancy  and  for  young  adults  ;  least  so 
for  elderly  patients.  But  the  mortality  does  not  vary  to  the  same  extent ; 
and  even  in  patients  over  fifty  it  is  not  more  than  twice  as  high  as  those 
between  ten  and  twenty  (see  the  table  on  p.  146).  The  disease,  how- 
ever, is  comparatively  rare  above  forty,  and  not  common  under  five. 
Almost  all  the  very  slight  cases  occur  in  children.  At  Guy's  Hospital  the 
mortality  under  five  was  1  in  7,  too  small  a  number  to  afford  a  guide. 
Between  five  and  fifteen  it  was  rather  less  than  12  per  cent.,  between  fifteen 
and  thirty  a  little  more  than  16  per  cent.,  between  thirty  and  forty  a  little 
more  than  26  per  cent.,  and  above  forty  nearly  50  per  cent. 

Enteric  fever  is  very  dangerous  in  drunkards,  in  those  who  are  very  fat, 
and  in  those  who  are  affected  with  Bright's  disease.  Murchison  believed 
that  the  death-rate  is  not  greater  among  the  poor  than  in  the  upper 
classes.  In  pregnant  women  miscarriage  almost  always  occurs  ;  but  as  a 
rule  the  patient  recovers. 

The  prognosis  afforded  by  symptoms  is  often  unexpectedly  altered  by 
the  supervention  of  some  grave  complication.  No  case,  however  mild,  is 
altogether  free  from  dajiger ;  although  the  fatal  complications  are  more 
common  in  severe  and  protracted  cases.  Apart  from  complications,  the 
death-rate  in  young  adults  is  found  to  be  greater  in  proportion  to  the 
maximum  temperature.  Fiedler  found  that  the  disease  proved  fatal  to 
more  than  half  of  those  patients  in  whom  the  morning  temperature 
reached  105'4O,  and  to  every  one,  with  a  single  exception,  in  whom  it 
reached  106  25°.  The  more  marked  the  morning  remissions  the  more 
favourable  the  case.  A  considerable  fall  is  a  good  sign,  but  not  if  it  be  to 
subnormal,  for  this  is  often  due  to  hsemorrhage  or  perforation. 

The  best  measures  of  the  extent  to  which  a  continued  high  temperature 
is  injurious  are  afforded  by  the  state  of  the  pulse  and  by  the  degree  of 
mental  disturbance.  Liebermeister  put  together  the  cases  that  had 
occurred  at  the  Basle  Hospital,  and  shows  that,  the  average  mortality  being 
16  or  17  per  cent.,  no  fewer  than  40  per  cent,  of  those  patients  died  when 
the  pulse  reached  120,  and  80  per  cent,  of  those  in  whom  it  exceeded  140. 
He  also  arranged  his  cases  according  to  the  severity  of  the  delirium  and 
coma,  and  corresponding  variations  were  found  in  the  death-rate. 

Next  to  the  general  severity  of  the  febrile  process  as  shown  by  the 
temperature,  the  pulse,  and  the  nervous  system,  we  have  regard  to  the  con- 
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dition  of  the  heart  and  of  the  lungs  in  forming  a  prognosis.  A  feeble  pulse 
and  faint  systolic  sound,  and  very  rapid  breathing  with  cyanosis,  are  both 
grave  symptoms. 

A  source  of  danger  which  is  not  perhaps  enough  recognised  is  the  super- 
vention of  nephritis.  I  have  now  lost  six  or  seven  patients  from  this  compli- 
cation, and  similar  cases  have  occurred  to  some  of  my  colleagues.  Two  were 
cases  of  suppuration  of  the  kidneys  secondary  to  cystitis  and  pyelitis,  and 
two  from  the  same  cause,  apparently  directly  dependent  on  the  pysemic 
element  in  typhoid  fever.    Three  others  were  cases  of  acute  tubal  nephritis. 

Severity  of  the  diarrhoea  is  also  an  unfavourable  symptom,  and  soon 
tells  upon  the  strength.  But  some  of  the  cases  which  are  entirely  without 
this  symptom  are  far  from  favourable,  and  Sir  William  Jenner  used  to  say 
that  he  preferred  moderate  diarrhoea  to  constipation  in  enteric  fever.  Dr 
Wilks  published  in  the  '  Guy's  Hospital  Reports  '  for  1855  (third  series, 
vol.  i,  p.  319)  a  case  in  which  scybala  were  found  in  the  intestines  with  an 
ulcer  under  each.  A  patient  of  the  writer's  died  from  perforation  who  had 
been  constipated  throughout  the  attack. 

The  significance  of  hcemorrhage  has  been  already  discussed  :  there  is  no 
question  that  large  or  repeated  bleeding  from  the  bowels  is  a  very  grave 
symptom,  not  only  in  itself,  but  as  indicating  deep  ulceration. 

Extreme  tympanites  has  long  been  justly  regarded  as  a  very  unfavour- 
able sign. 

Of  all  symptoms  the  signs  of  perforation  are  the  gravest,  but  the 
writer  has  seen  one  case  recover  in  which  this  had  probably  taken  place, 
and  others  have  been  recorded  (cf.  supra,  p.  124). 

The  chief  dangers  both  from  the  gradual  failure  of  the  heart  and  lungs 
by  sepsis,  and  from  the  sudden  supervention  of  haemorrhage  or  perforation, 
belong  to  the  third  week  of  the  fever. 

If,  as  so  often  happens,  the  onset  of  the  fever  has  been  gradual  and 
obscure,  the  patient  will  perhaps  have  been  going  about  for  several  days 
after  pyrexia  began,  and  this  is  an  unfortunate  beginning.  Early  recogni- 
tion and  consequent  confinement  to  bed  and  to  fluid  nourishment  is  the  best 
way  for  a  patient  to  start  on  the  dangerous  and  uncertain  course  of  typhoid 
fever. 

The  sequelce  of  enterica,  though  numerous  and  often  both  tedious  and 
distressing,  are  comparatively  seldom  fatal.  Necrosis  and  caries,  unhealed 
bedsores,  thrombosis  of  the  femoral,  the  profunda  or  the  internal  saphena 
vein,  suppuration  of  the  parotid, — although  they  greatly  retard  con- 
valescence and  cause  much  pain  and  anxiety,  seldom  end  in  death. 

Relapses  also  are  very  rarely  fatal.  In  fifty  cases  the  writer  only  met 
with  one  death — from  perforation ;  and  in  spite  of  the  enfeebling  effects 
of  the  first  attack,  he  has  given  a  good  prognosis  in  apparently  severe  cases 
of  a  first  or  second  relapse,  and  has  been  justified  by  the  event. 

Treatment. — We  may  preface  this  part  of  our  subject  with  the  follow- 
ing quotation  from  Baglivi,  as  true  now  as  it  was  at  Rome  at  the  close  of 
the  seventeenth  century  :  In  nullo  morhorum  genere  tanid  opus  est  paiientid, 
expectatione,  cundationeque  ad  bene  et  feliciter  medendum,  quantd  ad  bene 
curandas  febres  mesentericas.*  The  first  and  one  of  the  most  important 
points  in  the  rational  treatment  of  enteric  fever  is  that  the  patient 
from  the  beginning  should  be  kept  at  rest  in  bed.  Men  are  apt  to  do 
*  Op.  oiniiia,  ed.  vii,  1710,  Praxeos  inedioae,  lib.  i,  cap.  9. 
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themselves  irreparable  injury  by  struggling  on  day  after  day,  even  if 
they  do  not  try  to  walk  off  "  their  illness,  or  go  away  for  a  change 
of  air  "  when  they  ought  to  be  lying  in  bed.  In  this  respect  the  members 
of  our  profession  show  no  more  judgment  than  others.  Liebermeistei 
has  known  medical  men  go  on  seeing  patients  after  having  themselves 
noted  their  temperature  at  104°  on  the  previous  evening,  bir  f'^^ 
Jenner,  speaking  at  Birmingham  in  1879,  declared  that  some  ot  tne 
worst  cases  of  enteric  fever  he  had  ever  seen  were  m  patients  who  haU 
travelled,  after  falling  ill,  in  order  to  reach  home.  He  added  that 
he  scarcely  ever  allowed  -a  patient  to  be  removed  from  the  place  where  he 
was  seized  with  the  disease,  if  his  residence  was  at  a  distance. 

The  sick  room  should  be  large  and  airy,  and  provided  with  a  tire  or 
with  a  door  opening  into  another  room,  so  that  it  can  be  well  ventilated. 
The  danger  of  a  fever  patient  catching  cold  is  probably  much  exaggerated. 

Diet— The  patient's  nutriment  should  be  entirely  liquid.  The  best 
food  in  this,  as  in  other  fevers,  is  milk,  of  which  two,  three,  or.  if  nothing 
else  is  taken,  four  pints  may  be  supplied  each  day ;  it  should  be  given  m 
regular  portions  every  two  or  three  hours, — oftener  if  needful,  but  this 
should  be  the  exception.  As  the  case  goes  on  it  soon  becomes  necessary 
to  continue  the  feeding  systematically  throughout  the  night.  If  curdled 
milk  is  rejected  by  the  stomach,  or  if  it  appears  undigested  in  the  evacua- 
tions, it  should  be  boiled,  or  lime-water  may  be  added  in  the  proportion  of 
one  part  in  three,  or  the  milk  may  be  diluted  with  barley-water  :  and  if  it 
still  disagrees,  it  should  be  peptonised  with  liquor  pancreaticus,  which 
prevents  a  curd  forming.  The  objection  to  peptonised  milk  is  that  the 
taste  is  so  unpleasant  that  the  patient  often  refuses  it. 

Occasionally,  in  spite  of  all  such  endeavours,  milk  is  not  tolerated,  and 
we  must  then  fall  back  on  dilute  white  of  egg,  barley-water.  Avater-arrow- 
root,  broth,  and  jellies. 

As  additions  to  a  milk  diet  may  be  used  beef-tea,  skimmed  mutton 
broth,  blancmange  (made  with  isinglass  and  milk  or  cream),  custard  and 
calf's-foot  jelly.  Beef-tea  is  apt  to  cause  increased  diarrhoea.  It  is,  there- 
fore, well  to  avoid  the  routine  use  of  broth  or  extracts  made  from  beef. 
Beef-juice,  veal-tea,  and  chicken  broth  are  less  likely  to  act  on  the  bowels. 
When  there  is  no  diarrhoea,  but  constipation,  beef-tea  is  rather  indicated 
than  not,  and  its  valuable  effect  on  the  heart  should  not  be  lost.  Jenner 
advised  that  some  veofetables  should  be  boiled  with  the  broths,  and 
strained  off  afterAvards. 

Neither  milk  nor  broth  quenches  thirst,  and  a  patient  in  fever  may  be 
allowed  to  drink  as  much  water  as  he  pleases.  Nor  is  there  any  reason 
why  a  patient  should  not  have  a  cup  of  tea,  if  freshly  made,  not  strong  and 
not  very  hot.  Toast  and  water,  or  lemonade,  or  barley-water  with  lemons 
may  be  preferred,  or  red  or  black  currant  jelly  in  water,  or  strained 
tamarind  tea  ;  but  before  many  days  the  tongue  becomes  furred  and  dry, 
the  patient  can  taste  nothing,  and  cold  water  is  the  most  grateful  drink. 
Iced  water  quenches  the  thirst  less,  and  ice  to  suck  often  rather  aggravates 
than  relieves  the  parched  mouth  and  throat.  Painting  the  tongue  with 
very  weak  glycerine  is  a  better  remedy,  and  gum  arable  or  glycerine 
lozenges  are  also  useful.  The  lips  should  be  kept  smeared  wnth  cold 
cream  or  vaseline  so  as  if  possible  to  prevent  painful  fissures. 

Stimulants. — The  rules  for  the  administration  of  alcohol,  in  which  most 
physicians  agree,  are  as  follows.    Young  and  healthy  patients  may  o-o 
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through  enteric  fever  with  perfect  safety  when  no  stimulants  are 
administered  throughout.  When,  however,  the  pulse  is  irregular  or  very- 
weak,  and  the  first  sound  of  the  heart  becomes  faint,  or  when  there  is 
great  prostration,  shown  by  the  body  sinking  in  bed,  by  sluggish  reflex 
action,  by  the  motions  passed  unconsciously,  the  eyes  half  open,  the  atten- 
tion scarcely  to  be  roused — then,  whatever  the  age  of  the  patient,  stimulants 
must  not  be  withheld.  Most  adults  will  need  alcohol  before  the  disease 
has  run  its  course,  but  it  is  generally  better  not  to  begin  its  administra- 
tion at  once,  but  to  wait  for  indications  in  the  circulation,  the  breathing,  or 
the  general  condition.  All  cases  of  fever  in  patients  above  fifty  are  grave, 
and  stimulants  are  often  needful  from  the  first. 

When  the  condition  of  the  circulation  or  pulmonary  congestion  or 
general  depression  of  the  patient's  powers  demands  alcohol,  it  should  be 
given  every  two  hours  or  every  hour,  sometimes  for  a  short  time  more 
frequently  still.  Children  generally  take  brandy,  diluted  and  sweetened, 
better  than  any  other  form  of  stimulant.  Young  adults  often  do  better 
with  wine,  especially  red  wine,  such  as  bin-gundy  and  port.  Elderly 
patients  are  sometimes  wonderfully  benefited  by  champagne.  The  egg  and 
brandy  mixture  of  the  Pharmacopoeia  is  a  valuable  medicine,  and  may  be 
taken  when  other  forms  of  stimulant  are  refused.  Whatever  form  is  found 
best  suited  to  the  case,  it  should  be  given  as  a  medicine,  i.  e.  in  definite 
doses  and  at  definite  intervals. 

Drugs. — No  method  of  treatment  has  yet  been  discovered  by  which 
the  course  of  enteric  fever  can  be  shortened,  but  there  is  no  absurdity  in 
supposing  this  to  be  possible.  We  have  good  reason  to  believe  that  occa^ 
sionally  the  disease  spontaneously  aborts  at  the  end  of  the  second  week  and 
even  earlier,  and  the  number  of  such  cases  may  possibly  be  increased. 
Liebermeister  is  disposed  to  believe  that  by  three  or  four  doses  of  from 
eight  to  ten  grains  of  calomel,  given  within  twenty-four  hours  at  an  early 
period  of  the  fever,  he  succeeded  in  certain  cases  in  cutting  short  the 
disease,  and  this  treatment  is  much  followed  in  Germany.  Antipyretics, 
antiseptics,  and  other  remedies  are  more  generally  used  there  than  in 
England,  but  here  also  we  hear  from  time  to  time  of  new  methods  of  specific 
treatment,  which,  as  a  rule,  turn  out  on  trial  to  be  either  useless  or  harmful. 

At  present  the  most  rational  and  successful  treatment  of  this,  as  of 
most  other  fevers,  is  to  help  the  patient  through  by  rest,  by  suitable  food, 
and  by  good  nursing ;  to  watch  carefully  and  intelligently,  and  to  interfere 
when  needful,  but  not  before. 

Treatment  of  the  pyrexia. — The  most  important  and  still  disputed  ques- 
tion is  whether  it  is  advantageous  to  keep  down  the  temperature  systema- 
tically by  cold  baths.  A  mass  of  evidence  has  been  accumulated  in  support 
of  this  practice,  which  had  fallen  altogether  into  neglect,  although  it  had 
been  advocated  and  successfully  practised  by  James  Currie,  of  Liverpool,  a 
century  ago.  The  revival  of  the  treatment  was  due  first  to  Brand,  of 
Stettin,  in  1861,  and  secondly  to  Jiirgensen,  of  Kiel,  in  1866.  Since  that 
time  it  has  been  widely  adopted  both  in  Germany  and  in  England  ;  here  no 
one  has  studied  it  more  carefully  than  Dr  Cayley,  of  the  London  Fever 
Hospital,  who  recorded  his  experience  in  the  Croonian  Lectures  for  1880. 

The  principle  upon  which  this  method  of  treating  enteric  fever  is  based 
is  that  pyrexia  is  harmful,  because  the  tissues,  and  particularly  the  heart, 
are  injured  by  a  continuous  and  protracted  high  temperature.  Those  who 
recommend  this  practice  appeal  not  merely  to  the  vague  impressions 
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derived  directly  from  the  observation  of  cases,  but  to  a  numerical  analysis 
of  the  results  which  they  have  attained.* 

Notwithstanding,  however,  the  v/eight  which  the  judgment  of  those  who 
advocate  systematic  baths  in  enteric  fever  justly  carries,  many  are  uncon- 
vinced of  its  advantages.  Statistics  of  results  are  much  open  to  fallacies. 
Some  epidemics  are  very  slight,  others  very  severe.  A  case  early  treated 
and  carefully  nursed  and  fed  will  do  well,  when  one  not  seen  until  the 
second  week  will  die.  The  dependence  of  mortality  upon  the  patient's  age 
is  so  remarkable  that  we  can  only  fairly  compare  those  of  about  the  same 
time  of  life.  The  two  most  formidable  complications,  haemorrhage  and 
perforation,  may  at  once  change  a  favourable  into  a  hopeless  prognosis. 
Lastly,  there  is  no  acute  disease  which  varies  so  greatly  in  symptoms, 
severity,  and  reaction  to  treatment,  as  enteric  fever. 

At  present,  therefore,  it  seems  desirable  (in  accordance  with  the  ex- 
perience of  Dr  Alex.  Collie  and  many  other  physicians)  to  employ 
means  of  reducing  the  temperature,  not  as  a  routine  method  of  treating  the 
disease,  but  as  a  special  method  of  treating  the  symptom  of  high  fever.  It 
is  doubtful  whether  moderate  pyrexia — say  under  103°  F. — is  of  itself 
injurious,  and  whether  its  suppression,  if  possible,  is  desirable.  But  there 
is  no  doubt  that  hyperpyrexia  is  a  dangerous  condition  in  itself,  and  should 
be  dealt  with  energetically.  At  what  point  we  should  interfere  cannot  be 
absolutely  laid  down.  A  temperature  of  104°  in  a  child  may  be  left  alone, 
when  one  of  10.3'5°  in  an  adult  must  be  dealt  with.  A  considerable  evening 
rise  which  subsided  well  towards  morning  may  be  only  watched,  while 
pyrexia  which  rose  high  last  night  and  scarcely  remitted  this  morning  must 
be  checked  this  afternoon  as  soon  as  it  begins  its  ascent.  Moreover  the 
presence  of  delirium  and  restlessness,  or  of  a  very  rapid  pulse,  shows 
that  fur  that  patient  the  temperature  is  high  and  must  be  treated, 
although  the  same  or  even  a  higher  temperature  unaccompanied  by  grave 
disturbance  of  the  nervous  system  and  the  circulation  may  be  safely  left 
to  itself. 

When  we  have  decided  on  bringing  down  the  temperature,  there  are 
several  ways  of  accomplishing  it.  One  is  to  place  the  patient  at  once  in  a 
cold  bath  of  60°  or  65°  F.  The  shock  may  sometimes  serve  as  a  useful 
stimulus  ;  but  it  is  almost  always  better  to  use  a  tepid  bath  of  90°  to 
85°  F.,  and  rapidly  cool  the  water  with  lumps  of  ice.  The  temperature  is 
best  watched  by  means  of  a  thermometer  in  the  mouth,  and  it  must  be  re- 
membered that  it  will  most  likely  fall  considerably  after  removal  from  the 
bath.  Another  important  precaution  is  to  give  brandy  immediately  after, 
or  even  before  the  bath,  so  as  to  stimulate  the  heart  and  further  the 
cutaneous  circulation.  Even  with  all  care  and  precautions  the  cold  bath 
is  so  formidable  to  patients  that,  notwithstanding  German  experience  and 
Dr  Cayley's  able  advocacy,  it  has  not  made  much  progress  in  the  treatment 
of  enteric  fever  in  this  country.  In  America  Dr  Osier,  while  admitting  its 
value,  finds  its  application  practically  limited. 

Currie's  original  plan  of  cold  affusion  is  well  adapted  to  relievincr 
headache  and  delirium  with  pyrexia  by  directing  a  douche  upon  the 
head  and  neck;  and  so  are  Leiter's  tubes,  in  hospital  or  wherever  thev 
are  at  hand.    The  practical  difficulties  of  a  bath  in  the  case  of  adult 

*  See,  for  example,  statistics  of  mortality  in  enteric  fever,  before  and  after  the  treatment 
by  baths  was  intn.c  need,  at  Berlin,  at  Hamburg,  and  in  the  German  army  by  Senator 
Goltdammer,  and  others,  '  London  Med.  Record,'  Dec,  1886,  p  557 
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patients,  and  the  serious  disadvantage  of  lifting  and  moving  them,  it 
may  be  many  times  in  a  few  hours,  speak  strongly  for  applying  cold  to  the 
surface  as  they  lie  in  bed.  For  this  purpose  the  "  wet  pack  "  has  been 
often  used  with  good  success ;  it  is  usually  soothing  and  sedative  as  well 
as  antipyretic,  but  is  less  effectual  than  the  bath,  and  sometimes  is  re- 
sented. Another  plan  is  placing  bladders  of  ice  in  the  axilla  and  over  the 
great  vessels  of  the  neck  and  thighs,  or  fixing  a  coil  of  Leiter's  tubes  in  the 
same  regions  and  feeding  them  from  a  receptacle  of  iced  water  placed  over 
the  patient's  bed.  But  in  many,  perhaps  in  most  cases,  the  easiest  and 
safest  is  also  the  most  efficient  method,  namely,  sponging  the  surface  with 
cold  water,  or  rubbing  the  trunk  and  limbs  with  pieces  of  ice,  as  the  patient 
lies  on  a  blanket  with  a  waterproof  sheet  under  it.  Even  when  there  does 
not  appear  any  call  for  active  interference,  sponging  the  face,  arms,  and 
legs  with  cold  water  or  spirit  lotion  is  grateful  to  the  patient,  and  is  often 
followed  by  tranquil  sleep. 

A  plan  which  the  wi'iter  has  sometimes  adopted  with  benefit  is  that  of 
elevating  the  bedclothes  on  a  large  cradle,  from  which  waterproof  bags  of 
ice  are  hung.  The  cold  air  bath  thus  formed  is  easily  applied,  grateful  and 
efficient. 

An  extension  of  the  treatment  by  bathing  is  the  plan  advocated  by 
Dr  James  Barr,  of  Liverpool,  of  keeping  the  typhoid  patient  immersed 
continuously  (except  the  head,  which  is  supported  on  an  air  cushion)  in 
a  bath  of  water  which  is  kept  at  90°  to  93°  Fahr.  so  long  as  pyrexia 
continues.  In  case  of  collapse  it  may  be  quickly  raised  to  98°  or  higher. 
This  treatment  can  only  be  employed  in  hospitals  or  houses  with  large 
bath-rooms  ;  but  the  method  is  reasonable,  and  if  further  experience  should 
confirm  Dr  Barr's  results  ('  Lancet,'  1890,  i,  690)  may  become  frequent. 

Many  antipyretic  drugs  have  been  recently  used  in  enteric  and  other 
fevers,  sometimes  in  conjunction  with,  sometimes  instead  of,  what  may  be 
called  ■■  the  cold-water  treatment."  And  certain  of  these  have  been  credited 
with  antiseptic  power  in  addition,  by  which  the  course  of  the  disease  apart 
from  the  pyrexia  is  modified.  Of  these,  quinine  in  large  doses  was  at  one 
time  popular,  but,  except  under  special  circumstances,  it  cannot  be  de- 
pended on  to  bring  down  hyperpyrexia,  and  is  of  doubtful  value  for  any 
other  purpose.  "  Large  doses  of  quinine  are  as  useless  and  injurious  as  in 
typhus  "  was  Murchison's  dictum. 

It  also  is  believed  in  this  country  that  salicyl  compounds,  invaluable  as 
they  are  in  rheumatic  fever,  are  nearly  useless  in  pyrexia  without  syno- 
vitis, and  sometimes  injurious. 

The  following  is  the  writer's  experience  of  the  more  modern  antipyretic 
drugs : 

Kairin  (a  chinolin  compound,  the  hydrochlorate  of  ox-ethyl-chinolin 
hydride)  was  one  of  the  first  artificial  antipyretics  introduced.  It  proved 
efficient  but  very  nauseous,  the  effect  was  evanescent,  and  it  depressed  the 
cardiac  action, 

Antipyrin  or  antipyrrhin,  now  more  modestly  named  Phenazone 
(phenyl-dimethyl-isopyrazolone),  belongs  to  the  same  chemical  series.  It  is 
more  lasting  in  its  effects,  but  it  also  has  to  be  frequently  repeated,  and  is 
dangerously  depressing  to  the  heart.  Moreover  it  is  apt  to  produce 
vomiting,  and  sometimes  rigors,  while  collapse  may  follow  full  doses.  It 
is  most  useful  in  relieving  the  early  headache  of  enteric  fever. 

Thallin  (the  sulphate  or  tartrate  of  tetra-hydro-para-chinanisol)  is  pro- 


154 


ENTERIC  FEVER 


bably  as  efficient,  or  more  so,  and  safer.  But  it  also  sometimes  produces 
rigors,  and  is  not  free  from  danger. 

Antifebrin,  now  called  acetanilid©  (an  aniline,  not  a  chinolin  compound, 
phenyl-acetamide),  is  said  to  be  more  useful,  more  agreeable,  and  more  safe 
than  any.  It  acts  more  slowly  than  kairin  or  antipyrin,  but  its  effects 
last  longer.  It  is  efficient  in  small  doses ;  but,  when  repeated,  three  gi-ams 
may  prove  depressing,  and  ten  grains  may  cause  alarming  collapse. 

Phenacetin  is  also  effectual  in  smaller  doses  than  phenazone.  Like 
phenazone,  the  benefit  it  gives  in  neuralgia  and  certain  forms  of  headache 
is  striking  and  useful  :  but  on  the  whole  the  use  of  either  as  a  febrifuge  is 
seldom  expedient. 

One  great  drawback  to  all  such  drugs  is  the  difficulty  of  knowing  when 
to  give  them  so  as  to  prevent  the  rise  of  temperature,  and  another  is  their 
accumulative  depressing  action  on  the  heart.  For  some  years  past  the 
writer  has  abstained  from  their  use  in  enteric  fever,  and  resorted  to  the 
direct  application  of  cold  when  the  pyrexia  calls  for  treatment. 

Internal  antiseptics. — It  is  not  surprising  that  various  methods  have 
been  recommended  for  checking  the  putrefactive  changes  which  take  place 
in  the  intestines  during  enteric  fever.  For  they  are  rightly  regarded  as 
the  chief  cause  of  the  abdominal  distension  and  of  the  septicsemia,  which 
doubtless  complicates  the  action  of  the  toxines  produced  by  the  special 
bacillus  of  the  disease.  Calomel  and  corrosive  sublimate  have  been  used 
for  this  antiseptic  purpose ;  chlorine  water  and  hydrochloric  acid,  creosote, 
phenol,  j3-naphthol,  thymol,  salol,  and  sulphocarbolate  of  sodium.  The 
writer's  experience  of  this  plan  of  treatment  is  not  encouraging.  It  seems 
to  be  impossible  to  introduce  mercury  or  any  other  of  these  germicide 
drugs  in  sufficient  quantity  to  be  effectual,  and  short  of  this  their  exhibi- 
tion is  either  useless  or  harmful.  The  administration  of  five  gi-ains  of 
calomel  every  or  every  other  night  during  the  first  week,  or  the  frequent 
exhibition  of  small  doses  of  calomel  as  an  antiseptic  during  the  whole 
course  of  the  disease  was  practised  by  Traube,  and  afterwards  by  Wuiider- 
lich,  Biermer,  Liebermeister,  and  other  experienced  physicians. 

General  treatment. — Apart  from  special  treatment  of  the  pyrexia,  or  of 
the  particular  symptoms  to  be  mentioned  immediately,  it  seems  to  be 
grateful  to  most  patients  to  take  what  is  called  "  a  simple  febrifuge,"  such 
as  ten  drops  of  dilute  hydrochloric  or  phosphoric  acid  in  infusion  of  orange, 
of  calumba,  or  of  serpentary.  It  is  probably  a  mere  placebo,  but  there  is 
every  reason  to  please  as  well  as  to  cure  our  patients. 

Treatment  of  complications. — The  most  fa.tal  of  all  accidents,  per- 
foration, caja  be  only  relieved  by  opium  when  it  has  once  occun-ed.  The 
best  treatment  consists  in  preventing  it,  by  checking  peristalsis,  and  by 
scrupulous  care  in  feeding  after  as  well  as  during  the  fever.  In  one  case, 
however,  referred  to  above  (p.  124),  it  appeared  likely  that  a  patient  re- 
covered from  this  all  but  fatal  accident  under  laudanum  and  brandy. 

It  might  seem  that  the  patient's  condition  in  the  third  Aveek  of  enteric 
fever  and  the  state  of  the  ulcerated  and  softened  bowel  would  make  sur- 
gical interference  out  of  the  question.  Nevertheless  laparotomy  and 
suture,  or  even  resection  of  the  perforated  gut,  have  been  repeatedly  per- 
formed ;  and  though  the  results  are  usually  unsuccessful,  they  are  perhaps 
not  more  so  than  those  of  treatment  by  opium.* 

*  See^a  paper  by  Mr  Bowlby  read  before  the  Royal  Medical  and  Chirurgical  Society, 
Jan.,  1897.    He  referred  to  three  other  successful  cases,  two  in  America  undone  in  Russia! 
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Hemorrhage  should  always  be  regarded  as  a  serious  symptom,  and 
arrested,  if  possible,  by  gallic  acid,  by  acetate  of  lead,  by  ergot,  and  above 
all  by  laudanum,  or  subcutaneous  injection  of  morphia  and  ergotin.  Tur- 
pentine was  used  by  Graves,  and  is  sometimes  efficacious,  but  the  chief 
indication  is  to  stop  peristalsis  by  opiates.  According  to  statistics,  the 
practice  of  systematic  cold  baths  does  not  appear  to  favour  intestinal 
haemorrhage  in  enteric  fever,  but  the  reverse.  An  ice-bag  may  be  placed 
over  the  right  iliac  fossa. 

In  fatal  cases  which  are  not  cut  short  by  perforation  or  haemorrhage  the 
cause  of  death  is  usually  failure  of  the  circulation  with  hypostatic  conges- 
tion of  the  lungs.  Beside  the  free  use  of  stimulants,  as  described  above, 
great  benefit  is  derived  from  the  common  senega  and  ammonia  mixture,  or 
carbonate  of  ammonia  alone  in  three-  to  five-grain  doses,  with  its  pungency 
removed  by  treacle,  sjrrup  of  tolu,  or  liquorice,  and,  if  needful,  laudanum  or 
paregoric  added  to  prevent  laxative  effects.  With  this  digitalis  may  be 
given,  and  sometimes  its  effect  on  the  rapid,  feeble,  and  irregular  pulse  is 
striking  and  most  useful ;  but  often  it  disappoints  us,  and  on  the  whole  is 
less  to  be  depended  on  in  these  cases  than  when  a  similar  condition  of  the 
pulse  is  produced  by  valvular  disease  of  the  heart. 

Diarrhoea  should  be  checked  from  the  first.  If  there  are  not  more  than 
four  loose  motions  in  the  twenty-four  hours,  if  the  patient  is  young,  and  the 
fever  not  severe,  we  may  wait ;  but  as  soon  as  this  is  exceeded,  the  starch 
and  opium  enema  of  the  Pharmacopoeia  should  be  administered,  and  re- 
peated after  each  movement  of  the  bowels.  When  pain  and  restlessness  are 
also  present  Dover's  powder  is  probably  the  best  form  of  opiate  to  give 
internally,  and  chalk  mixture,  catechu,  or  other  astringents  are  often  pre- 
scribed with  advantage ;  but  in  most  cases  it  is  better  to  keep  the  stomach 
as  much  as  possible  for  food  and  alcohol. 

When  there  is  constipation  instead  of  diarrhoea,  and  especially  if  there  is 
much  flatulence  and  discomfort,  a  soap-and-water  enema  may  be  ad- 
ministered. Murchison  recommends  a  teaspoonful  of  castor  oil,  and  repeats 
it  every  three  or  four  days  if  there  is  constipation  throughout  the  fever. 
Knowing,  however,  that  in  all  cases  there  is  some  ulceration  of  the  ileum, 
and  that  the  degree  of  diarrhoea  is  no  certain  guide  to  its  severity,  the 
writer  ventures  to  think  it  better  to  err  on  the  side  of  caution,  and  to 
abstain  from  meddling  with  the  bowels  until  convalescence  is  established. 
He  has  frequently  seen  a  patient  pass  through  the  disease  favourably  with 
constipation  throughout  ;  he  has  twice  seen  such  cases  die  from  perforation, 
and  been  thankful  that  even  an  enema  had  not  been  used  ;  and  again  and 
again  he  has  seen  the  bowels  act  naturally  and  comfortably  after  the 
temperature  had  fallen,  without  aid  from  drugs. 

No  qualified  man  would  think  of  giving  ordinary  laxatives  in  a  case 
of  enteric  fever,  but  we  often  meet  with  cases  in  which  harm  has  been  done 
by  saline  and  other  purgatives  being  taken  for  a  supposed  "  bilious  attack  " 
before  the  true  nature  of  the  disease  had  been  recognised. 

Tympanites  is  not  only  an  unfavourable  symptom,  but  is  also  harmful 
in  itself.  It  may  be  met  by  turpentine  stupes  or  by  enemata  containing 
asafoetida  or  other  carminatives.  The  distension  is  chiefly  in  the  colon, 
and  therefore  drugs  given  by  the  mouth  are  the  less  useful ;  but  turpentine 
in  5j  or  5ij  doses  in  hot  spirits  and  water,  or  combined  with  Sp.  Chlorof. 

Dr  Kinney,  of  Baltimore,  however,  in  his  paper  before  the  Johns  Hopkins  Medical  Society 
collected  47  cases,  13  of  which  ended  in  recovery. 
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and  almond  mixture,  is  strongly  advised  by  many  experienced  physicians. 
Cayley  finds  the  local  application  of  ice  to  be  an  efficient  treatment 
of  tympanites. 

Bedsores  ought  to  be  prevented  by  extreme  cleanliness,  by  careful 
drying  and  dusting  after  each  evacuation,  and  by  daily  friction  with  brandy 
from  the  first.  When  the  skin  is  already  red  and  threatens  to  break,  it  is 
better  to  apply  lead  lotion  frequently.  Careful  shifting  of  the  patient  so  as 
to  vary  the  points  of  contact  as  much  as  possible  is  part  of  a  skilful  nurse's 
duties.    A  water-bed  is  an  important  preventive. 

Treatment  during  cunvalesence. — Stimulants  should  be  at  once  dimin- 
ished on  the  subsidence  of  the  fever,  and  in  many  cases  it  is  desirable  to 
substitute  an  ounce  or  two  of  wine  twice  a  day  for  brandy  at  frequent 
intervals.  With  young  patients,  however,  after  a  favourable  attack 
there  is  no  need  for  either  stimulants  or  drugs.  No  solid  food  should 
be  given  for  a  fortnight  after  fever  and  diarrhoea  have  ceased.  The 
patient  will  bitterly  complain  of  the  restriction,  but  if  the  physician  has 
once  lost  a  patient  from  perforation  during  convalescence  he  will  be  in- 
exorable ever  after.  Progress  to  health  after  enteric  fever  must  be  slow  if 
it  is  to  be  sure  ;  and  it  is,  as  a  rule,  better  to  wait  until  the  patient  asks  to 
be  allowed  to  take  this  or  that  article  of  food,  or  to  sit  up,  leave  his  bed, 
his  room,  or  his  house,  rather  than  to  propose  these  steps  in  convalescence 
and  find  them  premature.  There  is  nothing  so  discouraging  as  going  back 
on  the  road  to  recovery.  Leaving  the  bed,  taking  meat,  going  downstairs 
and  out  of  doors — each  stage  of  recovery  must  be  carefully  considered  ; 
and  there  is  no  disease,  not  even  rheumatic  fever,  in  which  it  is  so  im- 
portant for  the  patient  to  have  a  long  period  to  recover  his  strength  before 
returning  to  his  ordinary  duties. 

Prophylaxis. — As  we  have  seen,  there  is  little  danger  of  infection  being 
incurred  by  doctors  or  nurses  in  charge  of  a  case  of  enterica,  if  ordinary 
cleanliness  is  observed.  Either  the  bacilli  in  the  faeces  are  not  yet  become 
toxic,  or  they  rarely  succeed  in  gaining  entrance  except  when  swallowed  in 
water.  Nevertheless  it  is  desirable  for  the  patient's  stools  to  be  disin- 
fected, so  as,  if  possible,  to  prevent  contagion  being  conveyed  into  drains, 
and  thence,  by  a  second  want  of  sanitary  supervision,  into  drinking-water. 

For  this  purpose  various  methods  have  been  tried.  Cnide  sulphate  of 
iron  placed  in  the  bed-pan  is  cheap  and  effectis-e  ;  phenol  has  also  been 
much  used,  and  chlorides  of  zinc  and  of  lime.  Dr  Foote,  of  Yale  College, 
U.S.A.,  after  careful  experiments  on  the  sterilising  effects  of  various  anti- 
septics, finds  that  5  per  cent,  solution  of  carbolic  acid  (phenol)  and  2  per 
cent,  of  con'osive  sublimate  are  ineffectual,  and  that  fresh  chloride  of  lime 
is,  on  the  whole,  the  most  efficient.  Corrosive  sublimate  with  excess  of 
hydrochloric  acid  is  very  active,  but  injures  leaden  pipes. 

For  the  bed  and  body  linen,  heat  is  the  only  proper  disinfectant — boil- 
ing, baking,  or  steaming. 

Recently  Wright's  prophylactic  treatment  by  antityphoid  serum  has 
been  used  on  a  large  scale  in  India  and  with  satisfactory  though  not  striking 
results  so  far.  It  has  also  been  carried  out  in  the  case  of  many  officers 
and  men  going  out  to  the  present  war  in  Natal  (1899). 

Prophylaxis  of  the  community,  as  distinct  from  the  individual,  would 
be  sufficient  if  each  case  of  enteric  fever  were  efficiently  guarded  from  be- 
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coming  a  source  of  fresh  sickness.  But  this  is  less  practicable  than  pre- 
venting the  contagion  which  is  distributed  in  the  faecal  dejections  from 
contaminating  drinking-water.  This  is  the  business  of  the  sanitary  in- 
spector, who  insists  that  drains  and  sewers  shall  not  leak  into  the  sur- 
rounding soil,  and  so  reach  the  springs,  and  wells,  and  streams.  By 
preventing  all  fsecal  contamination  we  prevent  specific  bacterial  infection. 
A  third  measure  of  defence  of  the  public  health  from  this  most  preventable 
disease  is  to  provide  an  ample  supply  of  pure  water  for  towns,  and  to  stop 
all  other  means  of  obtaining  it,  at  least  for  dietetic  purposes.  This  has 
been  done  for  Glasgow,  Manchester,  and  many  other  great  cities  with  great 
diminution  of  mortality  from  enteric  fever  ;  but  just  as  the  benefits  of 
Lister's  methods  were  more  striking  in  the  hospitals  of  Paris  and  Berlin 
than  in  those  of  London,  so  the  effect  of  supplying  pure  water  from  a  dis- 
tance was  most  remarkably  shown  in  the  case  of  Naples,  where  this  measure 
alone,  with  no  notable  improvement  of  water-closets  or  of  drainage,  has 
been  followed  by  a  great  diminution  of  cases  of  enteric  fever. 

Febricula. — When  continued  fever  was  no  longer  regarded  as  one 
■  disease  "  with  endless  varieties,  and  when  the  distinction  between  Typhus 
and  Enteric  was  established.  Relapsing  Fever  formed  a  third  "  species," 
and  a  fourth  was  called  Simple  Continued  Fever,  Ephemeral  Fever,  or 
Febricula. 

This  was  described  by  Jenner  in  his  well-known  Lectures,  and  admitted 
by  Murchison  among  the  '  Continued  Fevers  of  Great  Britain.'    But  most 
physicians  now  believe  that  a  disease  without  any  morbid  anatomy,  without 
any  known  aetiology,  and  without  any  definite  or  characteristic  course  or 
symptoms,  cannot  be  admitted  into  a  useful  nosology.    This  was  the 
opinion  of  the  late  Dr  Tweedie.    In  some  admirable  '  Lectures  on  Fever  ' 
delivered  by  the  late  Dr  Peacock,  of  St.  Thomas's  Hospital,  he  wrote  as 
follows: — "The  cases  which  have  been  classed  under  this  head  embrace  a 
variety  of  different  affections.    Some  are  probably  cases  of  imperfectly  de- 
veloped typhus,  typhoid,  or  eruptive  fever  ;  others  may  be  cases  of  relapsing 
fever  in  which  the  relapse  does  not  occur ;  and  yet  others  may  depend  on 
common  causes — exposure  to  cold  or  damp,  noxious  miasms,  or  on  gastric, 
intestinal,  or  hepatic  disorder.    I  should  rather  regard  the  so-called  ephe- 
meral fevers  as  abortive  attacks  of  one  or  other  of  these  forms  of  disease 
than  as  possessing  a  specific  character  of  their  own.    You  will  constantly 
find  that  when  a  series  of  cases  occurs  in  members  of  the  same  family,  some 
are  characteristic  attacks  of  typhus  or  typhoid,  while  others  present  only 
slight  febrile  symptoms,  to  which  we  may  apply  the  term  Febricula  or 
Ephemera.    Thus  in  the  three  cases  of  typhus  which  I  have  before  referred 
to  as  examples  of  contagion,  and  of  the  varieties  in  the  form  of  the  eruptions 
on  the  skin,  the  first  two,  those  of  the  patient  and  the  first  nurse,  were 
examples  of  characteristic  and  severe  typhus  ;  the  third  case,  or  that  of  the 
second  nurse  affected,  was  merely  a  slight  febrile  attack  in  which  no  erup- 
tion appeared  on  the  skin.    Again,  among  the  typhoid  cases  is  included  one 
which  presented  the  characteristic  features  of  the  disease  during  life,  and 
proved  fatal,  and  after  death  extensive  intestinal  disease  was  found.  The 
brother  of  this  boy  was  under  treatment  at  the  same  time,  and  in  his  case 
the  fever  was  only  slight ;  and  numerous  similar  examples  might  be  quoted. 
We  see  facts  precisely  analogous  during  epidemics  of  the  eruptive  fevers, 
and  especially  of  scarlatina." 
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This  opinion  will  probably  be  shared  by  most  scientitic  physicians, 
although  it  was  thought  needful  to  retain  in  the  College  of  Physicians' 
Nomenclature  (1896)  "  Simple  Continued  Fever." 

It  cannot,  however,  be  denied  that  remarkable  cases  of  fever  do  occur, 
which  we  must  at  present  leave  unexplained  and  without  a  name. 

(1)  There  are  cases  of  pyrexia  and  even  hyperpyrexia  without  other 
signs  of  fever.  Some  of  them  have  been  referred  to  already  (supra,  p.  37), 
which  occur  in  women  between  the  ages  of  fifteen  and  forty-five ;  but  others 
remain.  In  1886  there  was  a  patient  in  Philip  Ward,  a  healthy,  decent 
mechanic,  of  about  forty,  who  for  several  weeks  suffered  (or  rather  did  not 
apparently  suffer)  from  high  temperature,  with  the  normal  diurnal  varia- 
tions exaggerated,  and  sometimes  reaching  105"6°  F.  Yet  he  ate  and  slept 
well,  and  there  was  no  local  lesion  to  be  found.  At  last  the  temperature 
gradually  fell,  and  he  went  out  well.  The  case  was  published  by  Dr  Hale 
White. 

(2)  Slight  cases  of  enteric  fever  have  often  been  called  febricula  (typhus 
levissimus  of  Hildenbrand).  In  the  absence  of  the  rash,  enlargement  of  the 
spleen  is  probably  the  best  diagnostic  sign.  See  an  interesting  discussion 
reported  in  the  '  Dublin  Journal  of  Medical  Science  '  for  July,  October,  and 
November,  1879,  by  Drs  Cameron,  Grimshaw,  and  others  ;  and  a  valuable 
paper  by  Professor  Baumler,  of  Freiburg-in-Breslau,  on  the  question, 
"  Can  the  mildest  forms  of  enteric  fever  be  distinguished  from  acute  febrile 
but  non-specific  gastro-enteric  catarrh?"  (ibid.,  November,  1880).  See  also 
Jurgensen's  paper  in  '  Volkmann's  Sammlung,'  tr.  New  Syd.  Soc. 

(3)  Influenza  without  catarrh  is  probably  the  true  diagnosis  of  the 
majority  of  cases  of  febricula.  They  last  only  one  day  {Febris  ephemera), 
or  more  often  three,  five,  or  seven  days  (synocha  septimo  die  soluta),  and 
often  are  accompanied  by  herpes  labialis  {f.  herpetica)  or  by  sweating  {f. 
miliaria). 

(4)  Children  are  apt  to  be  affected  by  pyrexia,  and  sometimes  by  a 
sharp  attack  of  fever,  from  what  in  adults  would  cause  only  insignifi- 
cant disturbance.  Slight  gastric  catarrh  from  eating  indigestible  food, 
diarrhoea  from  eating  raw  fruit,  from  chill,  or  exposure  to  heat  or  fatigue, 
will  be  enough  to  cause  febricula,  and  the  diminutive  will  often  apply  to  the 
duration  only,  not  to  the  height  of  the  pyrexia.  The  "  infantile  remittent 
fever  "  of  Evanson  and  Maunsell  is  probably  almost  always  enterica  without 
the  rash. 

In  young  women  (who  retain  the  pathology  of  children  much  later  than 
youths  of  the  other  sex)  similar  short  and  sharp  fever  is  not  infrequent 
from  gastro-enteritis  due  to  indigestion  or  chills,  from  retention,  suppres- 
sion, or  disorder  of  the  menses,  and  particularly  from  a  degree  of  sore' 
throat  which  falls  very  far  short  of  quinsy. 

(5)  Again,  exposure  to  the  sun,  with  or  without  scorching  of  the  face, 
unaccustomed  exertion,  or  a  drinking  bout  will  cause  moderate  pyrexia, 
with  thirst,  anorexia,  and  malaise.  Such  are  the  cases  familiar  to  most 
of  those  who  notice  the  effect  of  a  first  day's  rowing  in  a  hot  sun,  a  first  dav 
on  snow  and  glaciers  in  Switzerland,  or  a  first  day's  hunting.  The  same 
category  will  probably  include  cases  of  febricula  which  has  been  described 
by  Irish  physicians  as  fever  from  fatigue,  occurring  in  haymakers  and  other 
field-labourers. 

Here  may  be  mentioned  the  remarkable  cases  of  gastro-enteritis  with 
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fever  which  are  sometimes  the  result  of  eating  bad  meat  or  fish.  Some  are 
ptomaine-poisoning,  others  septicjEmia. 

It  is  possible  that  in  some  cases  the  fever  is  the  result  of  self-infection 
from  products  of  muscular  action  or  some  specific  infection  from  without ; 
but  others  are  sufficiently  explained  by  the  presence  of  a  local  inflamma- 
tion. 

Murchison,  who  knew  Calcutta  and  Burma,  Sir  Ronald  Martin  and 
other  physicians  in  the  East  Indies,  describe  short  and  for  the  most  part 
benign  forms  of  continued  fever  which  are  ascribed  to  heat,  and  probably 
correspond  to  the  cases  called  Synocha  by  the  ancients.  In  India  it  is 
known  as  "  ardent  continued  fever  "  and  "  sun  fever." 

(6)  There  remain,  however,  certain  epidemic  and  probably  contagious 
febrile  disorders  which  cannot  as  yet  be  brought  under  any  recognised 
category ;  they  are  neither  eruptive,  malarious,  nor  symptomatic.  The 
best  observed  instance  with  which  the  winter  is  acquainted  is  detailed  with 
great  care  and  judgment  by  Dr  Seaton  in  the  Clinical  Society's  '  Trans- 
actions '  for  1886  (vol.  xix,  p.  26).  No  less  than  157  cases  occurred  during 
the  four  summer  months  (June  to  September)  in  a  boys'  orphanage.  The 
attack  began  suddenly  with  rigor  and  severe  headache,  and  the  temperature 
rose  rapidly  to  its  maximum,  which  varied  from  101°  to  105°  or  even  106°. 
There  was  often  severe  vomiting,  with  no  diarrhoea,  but  with  scanty  urine  in 
which  the  chlorides  were  remarkably  deficient.  In  most  cases  the  fever 
ceased  in  two  or  three  days,  in  others  on  the  fifth  or  sixth,  and  labial  herpes 
usually  appeared  at  the  same  time.  Earache  with  otorrhoea  and  pneumonia 
were  the  two  complications  noticed.  Death  occurred  in  seven  cases.  Post- 
mortem  examination  threw  no  light  on  the  disease,  but  it  appears  to  have 
been  only  made  in  a  single  case. 
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We  l)ear  diseases 
Which  have  their  true  names  only  ta'eu  from  beasts. 
As  the  most  ulcerous  wolf  and  swinish  measle. 

Webstek. 

History  and  Mmenclature--^iiology— Incubation— Onset— Course  and  Eruption 
—Recovery— Varieties— Complications— Sequelce  —  Protection  —  Diagnosis 
— A  natomy — Prognosis — Treatment — Prophylaxis . 

Synonyms.  —  Morbilli  —  Rubeola  (obsolete).  —  Fr.  Rougeole.  —  Gtrm. 
Maseru. — Ital.  Rosolia  fersa. — Arabic  Hasbah. 

The  name  Morbilli  is  Italian,  and  signifies  a  little  plague,  i.  e.  compared 
to  Variola.  The  plural  form,  like  our  Measles,  refers  to  the  numerous 
patches  of  which  the  rash  is  composed.  It  was  constantly  used  until  the 
middle  of  the  eighteenth  century,  when  Sauvages  invented  the  term  Rubeola 
(the  red  rash,  from  ruber).  This  name  was  unfortunately  adopted  in  Great 
Britain  by  Cullen  and  by  Willan,  and  their  authority  led  to  its  general 
acceptance.  But  within  the  last  few  years  most  English  writers  have 
reverted  to  the  use  of  the  term  morbilli.  The  English  word  measles,  or 
mesles,  means  spots,  as  in  the  phrase  "  measly  pork." 

Definition. — A  specific  contagious  fever  with  a  characteristic  exanthem, 
running  a  short  course,  and  accompanied  by  inflammation  of  the  respira- 
tory mucous  membrane. 

History. — No  mention  of  this  common  and  well-marked  disorder  is 
found  in  the  ancient  medical  writings  ;  but  in  the  ninth  century  the  cele- 
brated Arabian  physician  Rhazes  described  Smallpox  and  Measles  in  a 
treatise,  which  was  translated  into  Syriac,  Greek,  and  Latin,  and  is  still 
extant.*  Measles  was  long  regarded  as  a  minor  form  of  smallpox,  from 
which  it  was  only  finally  separated  by  Sydenham  in  the  latter  part  of  the  - 
seventeenth  century. f 

Measles  is  a  strictly  specific  and  contagious  disorder,  and  has  been 
propagated  over  temperate,  warm  and  cold  climates,  so  that  it  is  now 
almost  pandemic.    Its  introduction  into  Iceland,  the  Faroe  Islands,  and  the 

*  Ahubekr  Mohammed  ar-Eazi  was  born  at  Rai  (whence  his  surname),  a  town  of  Irak 
Ajemi,  in  Persia,  about  850  A.D.    His  treatise  above  referred  to  on  the  smallpox  and  measles 
was  translated  for  the  old  Sydenham  Society  from  the  Arabic  by  the  late  Dr  Greenhill 
1848. 

f  Pepys  remarks,  on  the  Princess  Henrietta  falling  sick  of  measles,  that  this  was  the 
third  case  of  the  same  disease  in  the  Royal  family  within  the  year.  But  he  had  previously 
:8aid  that  the  Duke  of  Glo'sterand  the  Princess  Royal  died  of  smallpox. 
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Fiji  Archipelago  took  place  in  recent  times.  Like  smallpox  and  syphilis, 
it  was  much  more  severe  and  fatal  when  thus  imported  into  a  virgin  soil. 
Even  in  England  local  epidemics  may  be  observed.  Sydenham  described 
the  prevalence  of  measles  in  London  in  the  years  1671  and  1674,  and 
Haslam  at  Plymouth  in  1741.  The  disease  was  scarcely  recognised  on  the 
Continent  until  the  epidemics  in  Germany  at  the  beginning  of  the  century. 

Origin  and  propagation. — The  contagion  of  measles,  though  active 
and  sure,  is  not  persistent,  and  it  is  readily  dissipated  by  ventilation.  It 
is  probably  conveyed  by  the  secretion  from  the  affected  mucous  membranes, 
by  the  breath,  and  perhaps  also  by  the  skin  after  the  rash  has  appeared. 

The  contagium  has  not  yet  been  isolated,  and  it  is  unknown  whether 
it  is  a  microphyte.*  Attempts  to  inoculate  it  by  the  blood  have  failed. 
It  is  certainly  particulate,  and  is  probably  conveyed  in  the  mucus  of  the 
nares  and  by  the  breath. 

Measles  is  a  disease  of  children.  Most  persons  above  puberty  have 
already  had  it ;  but  cases  occur  at  any  age,  and  unprotected  adults  take  it 
very  readily,  and  as  a  rule  severely.  Infants  under  six  months  are  not 
often  attacked.  Both  sexes  are  equally  liable  to  it.  Though  now  long 
endemic  in  England  it  has  epidemic  prevalence,  regularly  about  Christmas 
and  midsummer,  and  irregularly  at  intervals  of  several  years  (Dawson 
Williams). 

If  measles  occurs  among  the  lower  animals,  it  has  not  yet  been 
identified. 

I ncuhation. — This  has  been  carefully  observed  in  cases  which  have 
occurred  on  board  ship,  and  in  the  remarkable  epidemic  which  invaded  the 
Faroe  Islands  in  1846.  Panum  (afterwards  the  eminent  professor  of  physio- 
logy at  Copenhagen)  found  that  a  period  of  thirteen  or  fourteen  days  elapsed 
between  exposure  and  the  appearance  of  the  rash,  i.  e.  the  incubation  period 
was  about  ten  days. 

Further  exact  observations  have  shown  that  although  variations  occur, 
they  are  less  than  in  most  other  cases  of  contagion,  so  that  the  disease 
rarely  manifests  itself  before  the  tenth  or  after  the  thirteenth  day.  When 
designedly  inoculated  by  mucus  from  nostril  to  nostril  the  period  of  incu- 
bation is  shorter,  as  it  is  with  inoculated  variola — eight  or  nine  days. 

During  this  period  the  child  continues  apparently  in  perfect  health. 

Onset. — Measles  begins  abruptly,  like  Scarlatina,  Typhus,  and  Pneu- 
monia, and  unlike  Enterica.  There  is  anorexia,  headache,  and  malaise,  often 
accompanied  by  vomiting,  by  a  rigor  or  (in  very  young  children)  by  con- 
vulsions ;  sometimes  by  diarrhoea  or  epistaxis.  On  the  evening  of  the 
first  day  the  temperature  reaches  102°  or  103°.  The  course  of  the  fever 
during  the  next  two  or  three  days  is  uncertain.  On  the  second  or  third 
day  the  temperature  may  fall  to  normal,  the  appetite  may  return,  and  the 
impending  illness  is  apparently  averted.  In  other  cases,  however,  the 
temperature  remains  at  about  102°,  with  only  slight  oscillations,  until  the 
appearance  of  the  exanthem. 

There  are  catarrhal  symptoms  from  the  first;  the  patient  is  troubled 

*  Messrs  Braidwood  and  Vacher  observed  minute  glistening  particles  in  the  mucus  of 
measles  which  resembled  those  seen  in  vaccine  lymph  ('  Path.  Trans./  1878,  vol.  xxix,  p.  421) ; 
and  other  more  recent  observers  have  described  bacilli. 
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with  coryza,  sneezing,  intolerance  of  light ;  fluid  secretion  pours  froiu  hi» 
eyes  and  nose,  his  face  and  eyelids  are  swollen,  and  his  conjunctivae  are 
injected.  He  is  hoarse  and  coughs,  with  some  wheezing,  while  sibilant 
rhonchi  are  audible  on  auscultation. 

By  the  second,  or  at  latest  by  the  third  day,  one  finds  on  looking  at 
the  fauces  that  besides  a  general  injection  of  the  soft  palate,  there  is  an 
eruption  of  scattered  points  and  spots  over  its  mucous  membrane.  Ringer 
attaches  some  importance  to  the  presence  of  thin,  opaque,  white  patches 
on  the  gums  and  the  inside  of  the  lips.  In  the  pharynx  there  is  a  diffused 
redness,  which  is  seen  to  reach  the  laiynx  by  the  aid  of  the  laryngo- 
scope. Some  writers  have  regarded  this  appearance  as  the  indication  of  an 
exanthem  of  the  mucous  membrane,  and  have  called  it  an  "  enanthem." 
It  may  be  of  clinical  value  in  enabling  measles  to  be  recognised  among  the 
dark  races  of  mankind,  in  whom  no  cutaneous  exanthem  i«  visible.  This 
slight  angina  is  all  but  constant. 

The  tongue  is  coated  with  white  fur,  through  which  a  few  red  papillje 
may  perhaps  be  seen  projecting.  The  pulse  is  less  rapid  than  in  scarlet 
fever.  The  respirations  are  but  little  increased  until  the  advent  of  bron- 
chitis or  pneumonia.  The  urine  not  infrequently  shows  a  trace  of  albumen, 
or  more  than  a  trace  ;  and  this  does  not  appear  to  add  to  the  gravity  of  the 
case.  The  faucial  affection  and  the  early  cataiThal  symptoms  continue 
into  the  eruptive  stage  and  then  subside.  According  to  Professor  Thomas, 
of  Leipzig,  indications  of  the  approaching  cutaneous  rash  may  sometimes 
be  seen  on  the  face  during  the  prodromal  stage,  in  the  form  of  minute 
puncta,  around  which  the  characteristic  papules  afterwards  develop. 

Course. — The  eruptive  stage  which  succeeds  generally  begins  on  the 
fourth,  occasionally  on  the  third  day  of  the  illness,  or  even  earlier,  i.  e.  from 
the  fourteenth  to  the  seventeenth  from  infection.  In  exceptional  cases  it  is 
postponed  until,  according  to  Trousseau,  six,  seven,  or  eight  days  of  fever 
have  elapsed  ;  or  even,  according  to  Watson,  until  the  tenth  day. 

The  temperature  rises  again,  and  in  thirty-six  hours  (as  a  rule,  on 
the  sixth  day  of  the  disease)  reaches  its  acme,  104°  or  105°.  After- 
wards it  may  either  begin  at  once  to  decline,  or  may  remain  near  the 
same  point  for  a  day  or  two.  The  fall,  when  it  does  occur,  is  rajDid,  and 
the  normal  temperature  is  reached  often  before  the  end  of  the  week,  or  by 
the  eighth  or  ninth  evening  at  the  latest. 

Prof.  Thomas  studied  the  course  of  pyrexia  in  measles  with  great  care  ; 
and  his  conclusions  accord  with  those  of  the  older  physicians,  who  laid 
stress  on  the  fact  that  the  fever  does  not,  as  in  smallpox,  abate  upon  the 
appearance  of  the  eniption,  but  sometimes  increases.  He  adds  that  for  the 
temperature  to  be  low  when  the  rash  appears  is  as  unfavourable  a  sign  as 
for  it  to  keep  high  when  the  rash  is  fading. 

Exanthem. — The  rash  of  measles  first  appears  on  the  face ;  Ringer  says 
that  the  earliest  traces  of  it  are  seen  on  the  forehead  close  to  the  scalp. 
It  spreads  over  the  face  (not  avoiding  the  parts  about  the  mouth)  and  then 
over  the  Avhole  trunk  ;  on  the  limbs,  especially  the  lower  limbs,  it  generally 
comes  out  rather  less  freely,  but  it  shows  no  decided  predilection  for  the 
flexor  surfaces,  and  it  may  be  well  marked  upon  the  palms  and  the  soles. 
The  rash  occasionally,  according  to  Dr  Goodall,  begins  on  the  trunk  or 
nates.  The  eruption  commonly  takes  three  days  for  its  complete  develop- 
ment, but  sometimes  not  more  than  a>  few  hours ;  the  later  it  is  in 
beginning,  the  more  quickly  it  diffuses  itself  over  the  body.  Thomass 
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says  that  before  it  has  existed  at  any  one  spot  for  twenty-four  hours  it 
always  begins  to  decline,  so  that  when  it  comes  out  slowly  it  has  faded 
upon  the  face  and  neck  before  it  appears  on  the  more  distant  parts ;  but 
according  to  Watson  it  may  remain  three  days  at  least  on  the  face  before 
its  subsidence.  The  old  doctrine  that  a  rapid  retrocession  of  the  rash 
was  often  followed  by  some  dangerous  complication  is  discredited  by  most 
modern  writers.  But  there  is  sometimes  a  brief  recurrence  of  the  exanthem 
when  from  any  accidental  cause  the  fever  increases. 

The  colour  of  the  rash  is  a  more  or  less  deep  rose  or  crimson,  inclining 
to  purple  rather  than  to  scarlet,  i.  e.  it  is  red,  with  a  slight  admixture  of 
blue.  It  consists  of  spots  of  irregular  form  and  of  varied  size.  They  are  at 
first  isolated,  but  afterwards  coalesce  into  patches,  the  margins  of  which 
are  sharply  defined,  and  are  here  and  there  crescentic  "  in  outline.  They 
are  slightly  raised  ;  even  the  earliest  papules  can  be  distinctly  felt  with 
the  finger.  They  have  been  supposed  to  be  enlarged  normal  papillae,  or 
to  be  the  hypersemic  mouths  of  sebaceous  follicles ;  but  Gustav  Simon, 
having  excised  a  portion  of  the  skin  from  a  patient  affected  with  measles, 
examined  it  histologically  without  discovering  either  of  these  supposed 
facts.  The  latter  is  certainly  not  the  case.  When  there  is  much  sweating, 
a  few  vesicles  of  miliaria  are  sometimes  to  be  seen. 

There  is  usually  oedema  of  the  face,  and  this,  with  the  watery  eyes, 
running  nose,  and  blotched  swollen  features,  makes  a  picture  easily  recog- 
nised in  cases  of  ordinary  severity.  Before  it  subsides,  the  eruption  acquires 
a  yellowish  tint,  which  is  particularly  well  marked  when  the  blood-vessels 
are  temporarily  emptied  by  the  pressure  of  one's  finger.  This  is  no  doubt 
the  result  of  the  diffusion  of  altered  blood-pigment  in  small  quantity  into 
the  substance  of  the  cutis  ;  for  even  in  cases  which  are  doing  well  it  is  no 
\mcommon  thing  for  actual  haemoiThage  to  occur  ;  so  that,  after  the  rash 
has  faded,  purple  stains  remain,  which  afterwards  become  brown  and 
yellow,  and  do  not  finally  disappear  for  two  or  three  weeks. 

Slight  desquamation  takes  place,  especially  from  the  skin  of  the  face. 
No  large  scales  are  detached,  but  only  a  fine  mealy  powder,  which  (as 
Trousseau  remarks)  is  often  best  seen  when  one  brushes  the  skin  of  the 
patient  with  one's  coat-sleeve,  or  (according  to  Ringer)  when  the  surface  is 
stretched  and  viewed  sideways.  The  process  begins  on  the  sixth  or  seventh 
day  of  the  fever,  and  continues  for  a  week  or  ten  days. 

Convalescence  begins  about  the  end  of  the  week,  unless  it  is  delayed 
by  complications  or  sequelae.  The  patient  continues  contagious  until  the 
desquamation  is  completed. 

Varieties. — The  course  of  measles  is  not  always  that  just  described. 
As  with  other  exanthemata,  some  cases  are  slighter  than  usual,  while  others 
are  unusually  severe,  so  as  to  deserve  the  name  of  malignant  or  pernicious. 

Measles  without  a  rash,  morhilli  sine  morbillis,  is  a  problematical 
variety,  but  the  eruption  is  undoubtedly  very  slight  and  fleeting  in  some 
cases  in  a  school  or  large  family,  where  others  are  well  marked.  The  only 
case  in  which  question  might  arise  would  be  if  during  an  epidemic  an  un- 
protected person  should  suffer  from  catarrhal  symptoms  without  rash.* 

*  Some  writers  have  asserted  that,  as  in  the  case  of  latent  scarlet  fever,  doubt  may 
ultimatelv  he  removed  by  the  occurrence  of  desquamation  ;  hut  this  is  so  slight,  even  when 
the  affection  of  the  skin  is  intense,  that  one  would  hardly  expect  to  see  it  when  there  has 
been  no  eru])tion  at  all. — C.  H.  F. 
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In  some  of  the  mildest  and  most  benign  cases  there  is  a  rash,  but 
little  or  no  catarrh.  Of  morhilli  sine  catarrho,  Thomas  remarks  that  it  is 
most  apt  to  occur  in  very  young  infants,  and  that  it  is  almost  unattended 
with  fever.  There  is  reason  to  believe  that  many  cases  of  rubeola,  or 
"  German  measles,"  were  formerly  supposed  to  be  slight  measles  without 
catarrh,  and  perhaps  this  explains  Sir  Thomas  Watson's  remark  that  the 
incomplete  form  of  the  disease  confers  no  immunity  against  recurrence. 
Many  will  agree  with  Dr  Eustace  Smith  in  doubting  whether  morhilli  sine 
catarrho  is  measles  at  all. 

The  most  malignant,  and  happily  the  rarest  variety  of  measles  is 
attended  with  haemorrhage  from  the  mucous  surfaces,  and  with  a  purpv/ric 
form  of  eruption.  At  the  present  day  this  is  occasionally  observed  in 
young  and  sickly  children,  but  is  very  infrequent,  so-  that  when  one  tinds 
the  older  writers  describing  such  cases  of  "  black  measles,"  one  is  almost 
inclined  to  suspect  them  of  having  mistaken  cases  of  haemorrhagic  smallpox 
for  this  disease.  It  is  interesting  to  notice  that  Sydenham  speaks  of 
an  unusually  bad  kind  of  measles  as  prevailing  in  London  in  1670  and  1674, 
at  a  time  when  variola  also  was  remarkably  malignant  and  fatal.  The 
haemorrhages  are  said  sometimes  to  begin  before  the  ordinary  morbillous 
rash  comes  out,  sometimes  afterwards,  and  then  the  exanthem  quickly  fades 
or  turns  of  a  livid  purple  colour.  Petechiae  and  vibices  cover  the  skin, 
while  blood  oozes  from  the  mucous  membrane  of  the  nose,  kidneys,  and 
intestines,  as  well  as  into  the  substance  of  the  deeper  tissues  and  internal 
organs.    Death  generally  takes  place  within  two  or  three  days. 

In  other  cases  measles  proves  fatal  by  the  severity  and  prolongation  of 
its  usual  symptoms.  The  fever  is  from  the  first  intense  and  persistent ; 
the  rash,  although  it  may  come  out  early,  is  of  a  livid  colour,  and  often 
develops  imperfectly ;  instead  of  the  temperature  falling  on  the  seventh  or 
eighth  day,  it  remains  high  throughout  the  second  week ;  the  pulse  is 
very  rapid  and  feeble,  the  patient  becomes  delirious  and  drowsy,  and  passes 
into  a  "  typhoid  "  condition  with  a  dry  brown  tongue  and  sordes  on  the 
lips.  Death  is  preceded  by  prostration  and  collapse.  After  death  the  lungs 
are  usually  found  gravely  affected,  or  some  other  secondary  inflammation 
explains  the  result. 

Complications. — In  all  but  the  most  severe  haemorrhagic  cases  of 
measles,  it  is  not  the  fever  itself  but  one  of  its  complications  that  is  really 
the  cause  of  death.  Even  when  the  symptoms  are  not  sufficiently  marked 
to  lead  to  its  recognition  during  life,  a  local  lesion  is  sure  to  be  discovered 
at  the  autopsy;  and  in  cases  that  recover  similar  affections  are  very 
frequent. 

Bronchitis  with  tracheitis  and  coryza,  i.  e.  more  or  less  severe  catarrh 
of  the  respiratory  mucous  membrane,  is  part  of  the  disease,  and  may  be 
compared  to  the  enteritis  of  typhoid  fever. 

Broncho-pneumonia,  with  hepatisation  of  scattered  lobules  throughout 
the  lungs,  is  the  most  frequent  complication,  particularly  in  certain 
epidemics;  indeed,  it  occurs  so  often  that  some  writers  have  included  it 
in  the  regular  course  of  the  disease.  But  it  is  not  quite  constant.  There 
is  nothing  specific  in  the  anatomy  or  effects  of  this  catarrhal  inflam- 
mation of  the  lungs.  More  or  less  extensive  pulmonary  collapse  often 
follows  in  young  children.  The  symptoms  of  pulmonary  inflammation 
of  a  dangerous  kind  are  cyanosis,  rapid  breathing,  pallor,  and  move- 
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ment  of  the  alse  nasi,  with  sucking  in  of  the  epigastrium  and  base  of 
the  chest. 

In  some  instances  true  fibrinous  lobar  pneumonia  is  found,  but  this 
is  quite  exceptional. 

A  dangerous  but  happily  rare  complication  of  measles  is  the  formation 
of  a  layer  of  plastic  exudation  upon  the  fauces  or  within  the  larynx — a 
secondary  membranous  laryngitis,  which  is  now  admitted  to  be  true  specific 
diphtheria. 

In  other  cases  the  catarrh  extends  from  the  fauces  along  the  Eustachian 
tube,  causing  deafness  and  earache.  As  a  rule,  it  seems  merely  to  lead  to 
an  accumulation  of  mucus  in  the  tympanic  cavity ;  but  now  and  then 
suppuration  takes  place,  and  even  necrosis  of  part  of  the  temporal  bone. 
The  writer  has  seen  permanent  deafness,  without  suppuration  of  the  tym- 
panum or  rupture  of  its  membrane,  result  from  this  cause.  This  inflamma- 
tion of  the  middle  ear  is,  however,  far  less  frequent  and  far  less  destructive 
than  when  it  follows  Scarlatina. 

In  many  cases  diarrhoea  sets  in  so  severely  as  to  bring  about  a  fatal 
issue,  especially  when  the  evacuations  contain  blood  and  mucus  or  pus. 
Notwithstanding  its  severe  character,  little  more  than  redness  of  the 
mucous  membrane  of  the  colon  may  be  found  after  death. 

Epistaxis  is  frequent  in  measles,  and  occasionally  serious.  Apart  from 
catarrh  of  the  conjunctiva,  purulent  ophthalmia  is  common,  and  often  runs 
on  long  after  recovery.  Dr  Fagge  once  saw  a  diphtheritic  membrane  form 
again  and  again  on  the  conjunctiva.  Sometimes  iritis  occurs,  and  some- 
times destructive  corneitis. 

Endocarditis  has  been  described  as  the  result  of  measles  ('  Proc.  Roy. 
Med.  and  Chir.  Soc.,'  February  24th,  1891),  but  it  was  probably  caused  by 
preceding  rheumatism. 

Sequel ce. — Almost  any  of  the  complications  of  measles  may  be  so  pro- 
longed as  to  become  a  sequela ;  but  there  are  some  other  affections  which 
have  a  better  right  to  that  title,  since  they  do  not  begin  until  after  the 
patient  has  recovered  from  the  primary  disease.  Among  these  is  a  form 
of  gangrene,  attacking  the  mouth  (cancrum  oris)  or  the  female  genitalia 
(noma).  According  to  Thomas  it  does  not  arise  spontaneously,  but  is  pre- 
ceded by  some  slighter  lesion  of  the  same  parts,  such  as  a  decayed  tooth, 
or  infantile  leucorrhoea.  It  is  generally  but  not  always  fatal.  Such  cases 
are  among  the  most  frightful  that  can  be  witnessed.  Even  when  the  first 
spot  of  mortification  is  detected  and  destroyed  by  the  use  of  energetic 
caustics,  the  child,  if  it  recovers,  is  more  or  lees  deformed  for  life. 

In  other  cases  measles  is  followed  by  necrosis  of  a  portion  of  the  upper 
or  lower  jaw,  or  by  abscesses  in  the  neck. 

Children  often  remain  in  a  state  of  ill-health  for  many  months  after 
recovery  from  this  malady  ;  and  during  this  time  they  are  apt  to  be  seized 
with  bronchitis  or  pneumonia,  especially  in  the  cold  early  spring. 

The  swollen  bronchial  lymph-glands  may  become  caseous,  and  thus 
tuberculosis  is  not  unfrequently  set  up.  Indeed,  this  is  one  of  the  com- 
monest and  most  fatal  evil  results  of  measles. 

An  intercurrent  attack  of  measles  is  said  greatly  to  accelerate  the  down- 
want  ■  ourse  of  a  pre-existing  phthisis. 

On  the  other  hand,  eczema,  and  dermatitis  generally,  often  seem  bene- 
fited by  the  supervention  of  the  exanthem,  at  least  for  a  time  ;  and, 
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according  to  Rilliet  and  Barthez,  the  same  thing  happens  in  some  cases  ol 
epilepsy,  chorea,  and  incontinence  of  urine. 

In  1877  there  was  a  case  in  Guy's  Hospital  of  paralysis  probably  due  to 
peripheral  neuritis  which  had  followed  an  attack  of  measles. 

Whooping-cough  is  often  a  sequel  of  measles, — more  often,  according  to 
Dr  Goodhart,  than  its  predisposing  cause. 

Protection. — Measles  often  fails  in  preventing  a  second  attack.  Even 
relapses  have  been  recorded,  and  second  or  third  invasions  in  a  lifetime  are 
not  uncommon. 

Diagnosis. — This  depends  on  the  coryza,  and  the  late  appearance,  the 
colour,  distribution,  and  form  of  the  rash.  Measles  has  been  mistaken  for 
smallpox  ;  but  the  symptoms  are  far  less  severe,  the  papules  look  and  feel 
different,  and  the  non-development  of  pustules  decides  the  point.  It  is 
more  often  mistaken  for  scarlatina,  but  the  eruption  of  measles  comes 
later ;  it  is  purple  not  scarlet,  blotched  not  punctate,  and  appears  first  and 
is  most  marked  on  the  face.  It  is  often  confounded  with  Rubeola,  or 
German  measles,  to  be  described  in  a  following  chapter.  The  student 
must  beware  of  mistaking  the  measly  rashes  caused  by  drugs  for  the  true 
exanthem. 

Anatomy. — The  post-mortem  appearances  of  measles  are  few,  and 
chiefly  due  to  its  complications.  The  exanthem  completely  disappears, 
except  perhaps  for  a  little  branny  desquamation.  A  little  muco-pus  may 
be  found  in  the  trachea,  and  in  most  cases  the  immediate  cause  of  death 
is  apparent  in  the  lobular  hepatisation  and  lobular  collapse  found  in  both 
lungs.  The  pneumococcus  may  be  present  in  either  this  common  lobular 
or  the  less  common  lobar  hepatisation,  but  it  is  not  constant. 

The  bronchial  lymph-glands  are  found  swollen  and  soft.  The  spleen  is 
also  somewhat  larger  than  natural. 

Occasionally  ulceration  of  the  colon  is  present ;  but  this  is  often  absent, 
even  when  there  have  been  dysenteric  symptoms  during  life. 

In  the  purpuric  cases  ecchymoses  are  found  on  the  mucous  and  serous 
membranes. 


Prognosis. — The  mortality  of  measles  varies  widely  in  different 
epidemics.  It  has  sometimes  been  so  low  as  2  to  3  per  cent,  of  those  who 
have  been  attacked,  sometimes  so  high  as  50  per  cent.  Malignant  cases, 
killing  within  a  few  days  by  prostration,  with  or  without  a  hsemorrhagic 
rash,  are  rare — much  rarer  than  the  corresponding  malignant  form  of- 
scarlatina;  and  petechiae  are  often  seen  in  ordinary  benign  cases.  Trous- 
seau relates  that  in  1845  and  1846  he  lost  from  broncho-pneumonia  twenty- 
two  out  of  twenty-four  children  with  measles  who  were  under  his  care  in 
the  Necker  Hospital.  According  to  Thomas  the  few  cases  which  occur 
during  the  first  six  months  of  life  are  generally  mild  ;  but  the  disease  is 
more  severe  in  infants  during  dentition  than  in  older  children.  Convul- 
sions, if  they  occur  after  the  rash  has  appeared,  are  of  ill  omen. 

Among  adults  measles  is  more  severe  than  in  children.  It  is  most 
dangerous  to  women  who  are  pregnant,  or  who  have  recently  been  confined, 
and  to  the  very  few  old  people  who  are  susceptible  of  the  disease. 

The  most  dangerous  form  of  measles  is  when  it  invades  a  virgin 


PROGNOSIS  AND  TREATMENT  167 


population  as  an  epidemic.  It  is  then  as  destruetive  as  Smallpox  or 
the  Plague. 

In  countries  where  some  tolerance  is  probably  inherited,  even  an 
epidemic  like  those  of  1834-7,  which  spread  over  Em-ope  and  the  United 
States,  and  of  1859-63  in  England,  are  comparatively  harmless.  But  when 
tirst  introduced  into  Iceland  and  the  Faroe  Isles  in  1846,  and  into  Hawaii 
in  1848,  the  disease  was  much  more  formidable. 

The  most  severe  epidemic  recorded  is  that  which  devastated  the  Fiji 
Islands  in  1875.  It  was  imported  from  Sydney  in  H.M.S.  "  Dido,"  and  in 
about  four  months  destroyed  40,000  out  of  150,000  inhabitants.  Pneumonia 
and  dysentei-y  were  the  most  fatal  complications.  Since  1875  Measles  has 
been  endemic  in  Fiji,  and  as  innocent  as  it  is  in  England. 

A  Peruvian  corvette  came  to  London  in  1862,  and  nearly  the  whole  crew 
were  attacked  with  measles.  They  were  taken  into  Mark  Ward  in  Guy's 
Hospital,  and  more  than  half  died  with  pneumonia. 

Treatment.— Th.Q  general  plan  of  treatment  is  that  suitable  for  febrile 
diseases  in  general,  for  we  have  no  specific  method.  The  patient  should 
be  confined  to  the  house,  but  only  kept  in  bed  if  the  temperature  is  high 
or  the  catarrh  severe.  He  should  be  lightly  clothed  and  allowed  to  drink 
as  much  water  as  he  likes.  As  Dr  Eustace  Smith  pertinently  remarks,  if 
the  cup  or  glass  be  a  small  one,  and  the  child  allowed  to  drink  it  to  the 
bottom,  he  will  be  satisfied. 

Poultices  may  be  applied  to  the  chest,  but  with  little  children  a  cotton- 
Avool  jacket  is  better,  since  it  interferes  less  with  breathing  and  does  not 
get  cold  or  slip  off. 

In  ordinary  cases  of  measles  no  drugs  are  required.  The  child  should 
be  kept  in  bed  if  the  temperature  is  high  and  given  plenty  to  drink — 
cold  water,  lemonade,  raspben-y  vinegar,  or  any  other  cooling  beverage. 
If  the  appetite  continues,  as  it  sometimes  does,  light  solid  meals  may  be 
allowed.  When  the  cough  is  troublesome,  black-currant  jelly  or  sweetened 
bai'ley  water  slowly  swallowed  relieves  the  irritation  of  the  fauces  and 
thereby  the  cough.  Two  or  three  drops  of  ipecacuanha  wine  with  ten  or 
fifteen  of  paregoric,  sweetened  with  syrup  of  tolu,  and  given  every  two 
hours,  promote  secretion,  and  thus  may  relieve  cough  and  procure  sleep. 

If  the  temperature  is  not  above  104°,  aconite,  thallin,  and  other  anti- 
pyretics probably  do  more  harm  than  good,  and  cold  baths  are  undesirable  ; 
but  sponging  is  of  comfort  and  use.  When  delirium  and  high  temperature 
are  present  cold  water  should  be  poured  on  the  child's  head  while  he  sits  in 
a  tepid  bath.  Bronchial  complications  may  call  for  ammonia ;  and  pneu- 
monia or  collapse,  or  great  depression  with  persistent  high  temperature  and 
rapid  pulse,  must  be  met  by  the  free  exhibition  of  brandy.  Diarrhoea  is  not  a 
good  symptom,  and  should  be  checked  by  chalk  or  bismuth,  by  withdrawing 
beef-tea  and  substituting  arrowi'oot,  with  milk  and  lime-water.  Purgatives 
at  any  stage  of  the  malady  are  undesirable.  In  severe  dyspnoea  from 
bronchitis,  laryngitis,  or  pneumonia,  Dr  West  records  recovery  after  the 
application  of  leeches  or  venesection.  Dr  Eustace  Smith  recommends  dry 
cupping,  which  he  believes  may  save  a  child  from  dyspnoea. 

During  convalescence,  the  chief  dangers  are  fresh  bronchitis,  whooping- 
cough,  or  the  supervention  of  caseous  disease  of  the  bronchial  lymph-glands, 
and  consequent  phthisis.  To  guard  against  these  the  child  should  be  well 
fed,  and  if  needful,  the  appetite  helped  by  quinine.    Anaemia  should  be 
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combated  by  steel,  and  want  of  nutrition  by  cod-liver  oil.  The  body  should 
be  warmly  clothed  in  flannel  and  the  child  be  taken  out  as  much  as  possible 
in  the  open  air. 

It  must  be  remembered  that  measles  is  infectious  from  the  very  begin- 
ning of  the  disease,  so  that  isolation  should  be  enforced  as  soon  as  its 
presence  is  recognised. 


SCAKLATJNA 


"This  distemper  is  sometimes  so  slij^ht  as  to  require  uo  remedies,  and  sometimes  so 
violent  as  to  admit  of  no  relief."— Heberden. 

History  and  Nomenclature — Distribution — Contagion  and  transference — incidence 
on  age — surgical  and  puerperal  scarlatina — Incubation — Onset  aiul  Course — 
The  throat — The  rash — Abortive  and  malignant  varieties  :  scarlatina 
anginosa — Complications  and  sequela; — Diagnosis — Anatomy — Prognosis 
— Protection — Prophylaxis — Treatment. 

Synonyms. — Scarlet  Fever — Morbilli  confluentes  (Morton,  1700) — Febris 
rubra  (Heberden). — Fr.  Scarlatine. — Germ.  Scharlach. — Ital.  Febbre  Scar- 
latina. 

Definition. — A  specific  contagious  fever  with  a  characteristic  exanthem 
and  local  lesions  in  the  fauces,  and  often  in  the  kidneys. 

History. — Scarlet  Fever  was  recognised  and  discriminated  as  a  distinct 
disease  by  Sydenham  in  1675,  and  the  separation  from  measles  was  com- 
pleted by  Withering  a  century  later  (1778).  It  had,  indeed,  been  described 
as  far  back  as  1556  by  Ingrassias  under  the  name  of  Rossalia,  at  Naples, 
and  again  by  Doring,  at  Breslau,  in  1627  ;  but  even  Morton,  who  was  a  con- 
temporary of  Sydenham,  maintained  that  it  was  only  a  variety  of  measles. 
The  distinctive  name  febris  scarlatina  (Ital.  scarlatto  =  scarlet)  was  given 
by  Sydenham.  It  is  remarkable  that  he  did  not  mention  sore  throat  as  one 
of  its  symptoms.  Probably  the  bad  cases  of  Sc.  anginosa  were  then  called 
Cynanche  maligna,  a  term  used  as  late  as  the  time  of  CuUen  and  Heberden. 

The  name  used  by  the  latter  writer  for  ordinary  scarlatina,  Febris  rubra, 
was  adopted  by  the  Royal  College  of  Physicians  in  their  '  Nomenclature  of 
Diseases  '  for  1884  as  a  synonym  of  Scarlatina,  which  is  not  a  classical 
term.  But  as  neither  the  name  nor  the  thing  was  known  to  Cicero, 
any  distinct  term  must  be  in  one  sense  barbarous,  and  Febris  rubra  will 
never  supplant  the  universally  adopted  and  distinctive  term  imposed  on 
it  by  Sydenham. 

From  the  persistence  and  virulence  of  its  contagion  and  from  the 
severity  of  its  effects,  this  disease  is  justly  dreaded.  Since  the  introduction 
of  vaccination  it  has  taken  the  place  of  smallpox  as  at  once  the  most 
common  and  fatal  of  all  the  specific  fevers.  Its  incidence,  however,  falls 
chiefly  on  children,  in  marked  contrast  to  Enteric  Fever. 
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Its  geographical  distribution  is  now  very  wide,  but  like  smallpox  and 
measles,  relapsing  fever  and  typhus,  it  has  been  introduced  from  Europe 
into  other  parts  of  the  globe  within  historical  times.  Thus  it  appears  to 
have  been  unknown  in  the  colonies  of  North  America  untd  the  year  l(6i, 
and  in  South  America  for  nearly  a  century  later  (1829).  It  was  brought 
to  Iceland  in  1827,  to  Greenland  in  1847,  and  about  the  same  time  the 
first  cases  were  recorded  in  the  Australian  colonies.  In  Australia  it  appears 
to  be  as  a  rule  milder  than  in  England.  In  India  it  is  a  rare  disease.  As 
with  measles,  in  places  which  scarlatina  rarely  visits  its  character  is 
unusually  severe.  Thus  Darwin  ('  Voyage  of  the  Beagle,'  p.  434)  speaks 
of  the  terror  with  which  the  advance  of  the  disease  was  regarded  at  bt. 
Helena. 

.Etiology.— The  channels  and  mode  of  entrance  of  the  contagium  are 
not  always  the  same.  The  dry  epidermic  dust  of  desquamation  is  probably 
most  often  taken  in  with  the  air  in  breathing,  or  with  food^  and  drink, 
particularly  milk,  in  swallowing.  It  is  often  conveyed  by  clothing  or  other 
fomites. 

The  contagium  vivum  is  chiefly  present  in  the  epidermis  which  is  shed. 
It  is  particulate,  but  although  several  forms  of  micrococcus  and  bacillus 
are  present  in  the  secretions  of  the  fauces  during  the  disease,  and  have 
been  described  by  McKendrick  in  1872,  and  by  Pincus  in  1883,  none 
have  been  certainly  identified  as  pathogenic  or  even  as  characteristic. 

Attempts  to  reproduce  scarlatina  in  the  lower  animals  by  transference 
of  blood  or  epidermis  have  repeatedly  failed;  but  investigation  into  a 
remarkable  epidemic  at  Hendon  in  1885,  by  Dr  Power  and  Dr  Klein, 
appears  to  render  it  probable  that  Scarlatina  may  not  only  be  conveyed 
from  one  person  to  another  by  means  of  milk,  as  before  ascertained,  but 
that  the  disease  may  originate  in  cattle,  and  be  conveyed  from  them  by 
their  milk  to  children. 

Dr  Klein  has  since,  he  believes,  succeeded  in  reproducing  the  disease 
in  cattle  ('  Proc.  R.  S.,'  March  3rd,  1887)  by  inoculating  them  with 
streptococci  obtained  by  cultivation  from  the  blood  of  patients  suffering 
from  scarlatina,  and  also  by  feeding  calves  with  the  same  microphytes 
suspended  in  milk.* 

The  doubt  is  not  as  to  the  reality  of  this  micrococcus,  but  as  to  its 
specific  character.  Many  of  the  complications  of  scarlatina  are  septic  or 
pysemic,  and  it  is  probable  that,  as  in  enterica,  there  are  two  infections  in 
scarlatina, — the  one  constant  and  specific,  the  other  occasional  and  pyo- 


genic. 


The  contagion  of  scarlatina,  though  active  and  very  persistent,  is  not 
easily  diffusible.  Thus  it  rarely  crosses  a  street,  and  epidemics  do  not 
spread  so  quickly  as  those  of  typhus,  measles,  variola,  or  diphtheria  ;  but 
they  linger  long  and  die  slowly  out. 

Although  scarlet  fever  never  arises  but  by  contagion,  yet,  as  in  other 
cases,  there  are  conditions  which  predispose  to  receiving  and  developing  it. 

First  of  these  is  the  age.  of  the  recipient.  It  is  rare  in  infants,  most 
common  in  childhood,  and  rare  again  after  puberty.  Murchison  found  64 
per  cent,  of  cases  to  occur  between  the  ages  of  one  and  five,  but  Wash- 


*  See  also  a  paper  by  Drs  Jamipsoii  and  Edditigtoii,  with  figures  of  the  bacillus  which 
they  selected  as  probably  pathogenic  ('Brit.  Med.  Jonrn.,'  June  11th,  1887). 
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bourn  and  Goodall  give  the  numbers  at  the  hospitals  of  the  Metropolitan 
Asylums  Board  to  be  as  follows:— Out  of  over  80,000  cases  from  1871  to 
1894  the  highest  number  occurred  between  five  and  ten  (33,000),  next 
under  five  (23,000),  and  next  between  ten  and  fifteen  (14,300).  Between 
fifteen  and  thirty  the  incidence  of  scarlatina  rapidly  decreases,  and  is  rare 
after  thirty ;  but  it  may  occur  even  in  advanced  age.  When  measles  and 
scarlatina  are  both  rife  in  a  town,  it  has  often  been  remarked  that  very  few 
unprotected  persons  escape  the  former  and  many  the  latter. 

Secondly,  puerperal  women  are  peculiarly  liable  to  take  the  contagion ; 
and,  with  somewhat  masked  features,  it  forms  a  considerable  proportion  of 
the  cases  formerly  known  as  puerperal  fever.  Dr  Braxton  Hicks  found  that 
in  eighty-nine  cases  of  this  terrible  disorder  no  fewer  than  thirty-seven 
either  showed  a  scarlatinal  rash  or  had  been  subjected  to  infection  from 
patients  with  scarlatina. 

Thirdly,  persons  who  are  suffering  from  wounds  are  extremely  prone  to 
infection.  The  sore  throat  and  fever  are  frequently  present  without  the 
rash,  or  the  rash  is  slight  and  quickly  over.  But  that  the  affection  is 
genuine  scarlatina  is  proved  by  its  breeding  true  "  and  by  its  j^rotecting 
against  future  attacks.  Moreover,  although  most  of  these  cases  are  mild, 
like  inoculated  smallpox,  occasionally  a  severe  one  occurs  along  with  the 
rest  and  exhibits  the  sequelje  as  well  as  the  symptoms  of  the  disease.  Pi'of. 
Trelat  in  France  and  Sir  James  Paget,  Mr  Howse,  Dr  Gee,  Dr  Eustace 
Smith,  Mr  E.  C.  Stirling,  and  Dr  Goodhart  have  placed  the  true  nature  of 
this  "  surgical  scarlatina  "  beyond  doubt.  It  is  remarkable  that,  according 
to  the  observation  of  the  last-named  author,  antiseptic  precautions  do  not 
prevent  the  infection  ;  and  this  throws  doubt  on  the  other^vise  probable 
supposition  that  the  contagion  gains  a  direct  entrance  through  the  open 
wound. 

The  season  when  Scarlatina  is  usually  more  prevalent  in  England  is  in 
the  autumn  months,  from  the  middle  of  September  to  the  end  of  November. 
Dr  Moore  finds  the  same  rule  in  Dublin.  This  was  observed  by  Sydenham, 
who  wrote,  "  Scarlatina  febris  licet  nullo  non  tempore  possit  incidere.  ut 
plurimum  tamen  exeunte  aestivo  se  prodit "  ('  Obs.  Med.,'  sectio  vi,  cap.  1). 

Incubation. — This  period  is  short  compared  with  that  of  enterica, 
typhus,  measles,  or  smallpox.  It  most  commonly  lasts  between  two  and  six 
or  seven  days.  Occasionally  the  interval  between  infection  and  the  first 
symptoms  may  be  still  shorter,  twenty-four  hours  or  possibly  even  less. 
Among  the  cases  with  the  shortest  incubation  are  those  of  puerperal  and 
surgical  scarlatina  just  mentioned.  Rare  instances  occur  in  which  more 
than  a  week  has  elapsed  between  contact  with  a  case  of  scarlatina  and 
appearance  of  its  first  symptoms,  and  still  more  rarely  the  incubation  may 
be  as  long  as  that  of  smallpox  or  of  measles.* 

Course. — The  onset  of  scarlatina  is  generally  sudden.  In  children  the 
first  symptom  is  often  vomiting  or  convulsions.    In  adults  it  is  usually 

*  In  one  case,  under  niy  own  observation,  a  fliild  left  hi.s  father's  house,  where  three 
of  the  family  hud  died  from  scarlatina,  on  November  19th,  and  continued  well  until 
December  2nd,  when  he  developed  the  disease,  just  a  fortnight  after  the  Inst  exposure 
to  contagion.  It  is,  however,  possible  either  that  the  infection  was  from  a  different  and 
more  recent  source,  or  that  it  was  derived  from  fomites  which,  notwithstanding  every  care, 
may  have  been  carried  away  with  liim  from  the  house.  Surgeon-Captain  HoU  has  informed 
me  of  a  similar  case  of  prolongedMncnbation  observed  in  his  own  family. 
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sore  throat,  and  there  may  be  chilliness  or  even  rigor.  The  patient  com- 
plains of  headache,  malaise,  and  prostration. 

The  face  quickly  becomes  flushed  and  the  eyes  red.  The  pulse  is  re- 
markably rapid,  and  the  skin  hot.  For  a  child's  pulse  to  be  at  140  or 
160  within  a  few  hours  is  not  uncommon,  nor  of  unfavourable  augury ;  and 
it  may  remain  high  for  several  days.  This  characteristic  acceleration  of 
pulse  without  corresponding  quickening  of  the  breath  is  a  good  sign  of 
scarlatina  before  the  rash  appears. 

The  temperature  may  rise  to  104°  or  105°  in  the  course  of  the  first  day, 
or  it  may  attain  the  same  point  or  a  still  higher  one  more  slowly  after- 
wards, while  the  rash  is  coming  out.  It  then  as  a  rule  rests  stationary,  or 
nearly  so,  until  the  rash  begins  to  fade.  The  extreme  dryness  of  the 
surface  is  apt  to  give  one  an  impression  that  it  is  hotter  than  is  really  the 
case ;  Addison  spoke  of  the  pungent  heat  of  the  skin  in  scarlet  fever  as 
comparable  only  to  that  of  acute  pneumonia. 

Dr  Gee  describes  the  fever  as  frequently  ending  in  a  complete  crisis ; 
this  occurred  in  two  of  his  cases  on  the  fourth  day,  in  four  on  the  fifth, 
and  in  three  on  the  seventh.  But  its  fall  is  more  often  gradual,  taking 
from  three  to  eight  days  for  its  completion.  After  fever  is  over  the  tem- 
perature is  often  subnormal  for  a  day  or  two. 

The  urine  is  scanty  and  high-coloured  as  in  other  fevers  ;  an  abundant 
precipitate  of  lithates  forms  as  it  cools.  Urea  is  abundant,  and  the 
proportion  of  potash  salts  is  increased.  There  is  often,  probably  most 
often,  albumen  present  at  this  stage,  but  this  febrile  albuminuria  must 
be  distinguished  from  that  of  acute  nephritis,  which  may  occur  later. 

The  tongue  is  at  first  coated  with  a  thick  creamy  layer,  as  in  other 
febrile  diseases.  But  before  long  enlarged  fungiform  papillae  are  seen  pro- 
jecting as  shining  scarlet  points,  and  after  two  or  three  days  the  white  fur 
clears  away  from  before  backwards,  leaving  a  bright  red  surface  ;  this,  with 
the  prominent  papillae  that  are  thickly  scattered  over  it,  is  what  has  been 
called  the  strawberry  tongue.  Sometimes,  however,  no  such  enlargement 
of  the  fungiform  papillae  occurs.  German  writers  speak  of  a  miliary 
vesicular  eruption  as  occasionally  present,  especially  on  the  dorsal  surface. 
The  tongue  does  not  regain  its  normal  aspect  until  convalescence  has  set  in. 

On  looking  at  the  fauces  one  finds  the  arches  of  the  palate,  the  uvula, 
and  the  tonsils  more  or  less  reddened  or  purple.  Usually  they  are  swollen  ; 
and  the  redness  may  extend  to  the  roof  of  the  mouth  and  to  the  pharynx. 
Swelling  of  the  mucous  glands  often  gives  a  granular  appearance  to  the 
affected  parts  ;  and  their  secretion  may  accumulate  upon  the  surface  so  as 
to  simulate  the  presence  of  ulcers.  The  tonsils  may  project  inward  until, 
with  the  club-shaped  uvula,  they  block  up  the  passage.  After  a  few  days 
one  or  both  of  them  may  suppurate ;  and  one  tonsil  is  often  more  affected 
than  the  other.  There  is  also  more  or  less  swelling  of  the  neighbouring 
cervical  lymph-glands. 

Exanthem. — The  rash  generally  makes  its  appearance  in  from  twelve  to 
thirty  hours  after  the  commencement  of  the  disease.  Sometimes  it  is 
later;  but,  as  Dr  Gee  remarks,  the  proof  of  this  is  difficult,  not  only 
because  the  first  signs  of  it  are  easily  overlooked,  but  because  it  may 
recede  for  a  time,  and  then  come  out  again.  In  some  of  the  more  severe 
oases  it  is  ill-developed,  and  (it  is  said)  may  be  delayed  until  the  third  or 
the  fourth  day.  In  the  great  majority  of  cases  the  rash  begins  to  appear 
towards  the  end  of  the  first  day,  and  is  fully  out  on  the  second. 
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As  a  rule,  the  eruption  is  first  to  be  discovered  upon  the  sides  of  the 
neck  and  the  upper  part  of  the  chest.  It  generally  takes  twelve  or  twenty- 
four  hours,  or  even  two  or  three  days,  to  reach  its  full  development ; 
but  sometimes  it  comes  out  almost  at  once  over  a  very  large  surface.  The 
face  often  remains  free ;  and,  when  present,  the  rash  is  in  most  cases 
limited  to  the  forehead  and  temples,  the  cheeks  showing  only  the  ordinary 
flush  of  fever,  while  the  parts  round  the  mouth,  nearly  to  the  chin,  are 
pale.  This  "  circumoral  ring  "  is  perhaps  only  due  to  contrast.  The  palms 
and  soles  do  not  show  the  rash  owing  to  the  thickness  of  the  cuticle.  The 
upper  arms  are  often  covered  with  the  eruption,  and  it  is  exceedingly  well 
marked  on  the  abdomen  and  the  inner  surface  of  the  thighs. 

The  colour  is  usually  a  bright  scarlet,  so  that  Watson  compared  it  with 
that  of  a  boiled  lobster;  but  sometimes  it  is  of  a  lighter  pink,  and  some- 
times duller.  The  redness  appears  to  be  uniformly  diffused,  but  on 
careful  examination  one  can  see  that  it  is  made  up  of  very  minute  red 
points,  which  are  at  first  isolated,  and,  even  when  they  have  coalesced, 
often  leave  an  islet  of  healthy  skin  here  and  there.  This  minutely  punc- 
tated appearance  is  even  more  distinct  from  the  "  blotchy  "  aspect  of  the 
rash  of  measles  than  the  bright  crimson  of  the  one  from  the  rose  tint  of 
the  other;  but  now  and  then  we  see  the  scarlatinal  eruption,  though  con- 
fluent on  the  trunk,  as  blotchy  as  measles  on  the  limbs.  The  rash  dis- 
appears on  pressure  for  a  moment,  except  where  there  has  been  some  degree 
of  haemorrhage  or  perhaps  capillary  stasis,  in  which  case  isolated  red  spots 
remain,  with  a  more  or  less  general  yellow  discoloration.  As  Watson  long 
ago  remarked,  on  the  forearms  and  the  legs,  as  well  as  on  the  backs  of  the 
hands  and  of  the  feet,  the  rash  of  scarlet  fever  consists  of  larger  and  more 
prominent  papules  than  elsewhere.  The  skin  of  the  affected  parts  is 
slightly  swollen ;  the  eyelids  and  the  cheeks  look  a  little  puffy ;  and 
Trousseau  has  seen  the  fingers  so  swollen  as  to  prevent  the  patient  from 
closing  his  hand. 

Loschner  discovered  exudation-cells  in  the  rete  Malpighii,  and  they 
were  seen  by  Dr  Fenwick  also,  who  further  observed  that  the  base- 
ment membrane  of  the  sweat-glands  was  thickened,  and  their  channels  were 
obstructed  by  an  overgrowth  of  epithelium,  or  by  extravasated  blood. 
That  the  scarlet  fever  eruption  bears  no  definite  relation  to  these  glands, 
nor  to  the  hair-follicles,  seems  to  follow  from  a  case  (cited  by  Thomas  on 
the  authority  of  Landenberger)  in  which  it  did  not  fail  to  develop  itself 
over  an  immense  cicatrix,  the  result  of  a  bum  which  was  said  to  have 
destroyed  the  whole  thickness  of  the  skin. 

Certain  modifications  of  the  eruption  of  scarlet  fever  are  sometimes 
observed.  Instead  of  being  punctiform,  it  may  in  rare  cases  consist  of 
large,  irregular,  slightly  raised  maculae,  more  or  less  like  those  of  measles, 
or  it  may  be  marked  papular.  Again,  it  may  be  associated  with  immense 
numbers  of  miliary  vesicles,  especially  upon  the  neck  and  chest,  when 
there  has  been  much  perspiration. 

At  a  variable  period  after  the  subsidence  of  the  rash — which  has  usually 
faded  by  the  end  of  the  first  week,  often  on  the  fifth  day  and  sometimes 
earlier — the  superficial  layers  of  the  cuticle  begin  to  peel  off,  or,  in  technical 
language,  to  desquarrinte.  This  is  sometimes  observed  within  a  few  days, 
sometimes  not  until  two  or  three  weeks  have  elapsed.  Its  amount  is  not 
always  proportioned  to  the  intensity  of  the  cutaneous  affection  ;  it  may  be 
well  marked  where  the  rash  was  so  slight  as  to  have  been  overlooked,  and 
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so  may  be  of  service  in  clinching  a  doubtful  diagnosis.  In  some  cases  it 
assumes  a  furfuraceous  form ;  a  dusty  powder  or  a  fine  scurf  over  the 
whole  surface,  especially  the  face.  But  more  generally  it  is  membrana- 
ceous;" distinct  flakes  come  away,  and  may  be  very  large.  The  first  step 
towards  the  throwing  off  the  epidermis  at  a  particular  spot  is  often  the 
formation  of  a  little  opaque  raised  pseudo-vesicle,  very  like  those  of  eczema, 
but  dry  ;  this  breaks  at  the  sunnnit,  leaving  a  free  edge  in  the  shape  of  a 
ring,  which  gradually  becomes  larger  and  larger.  The  cuticle  of  the  hands 
is  now  and  then  shed  altogether  like  a  glove ;  and  the  same  may  be 
the  case  with  the  feet ;  in  some  cases  not  even  the  nails  are  left  behind. 
So  complete  a  desquamation  as  this  takes  several  weeks  for  its  com- 
pletion. 

The  effect  of  the  exanthem  on  the  nutrition  of  the  nails  is  usually  shown, 
not  by  their  exfoliation,  but  by  the  formation  of  a  transverse  groove, 
to  which  Sir  Samuel  Wilks  long  ago  drew  attention.  It  is  seen  on  several 
of  the  nails  at  equal  distances  from  their  roots,  and  of  course  it  ultimately 
becomes  lost  at  their  distal  extremities.  Such  grooves  on  the  nails  are 
not  peculiar  to  scarlet  fever,  being  sometimes  seen  after  other  acute 
diseases  ;  but  even  with  this  qualification  their  presence  sometimes  throws 
valuable  light  on  the  origin  of  sequelae,  the  real  nature  of  which  might 
otherwise  have  been  doubtful.  The  hair  comes  off  with  the  cuticle,  but 
perhaps  not  more  than  after  any  other  fever  of  equal  severity. 

Desquamation  follows  the  same  course  as  the  rash,  beginning  on  the 
chest,  shoulders,  and  neck,  then  spreading  over  the  arms  and  back,  and 
then  over  the  lower  extremities.  It  is  often  delayed  in  the  hands  and  feet 
until  long  after  the  rest  of  the  skin  is  clear. 

Secondary  rash. — Occasionally,  long  after  the  characteristic  exanthem 
has  disappeared  and  while  desquamation  is  completed  or  in  progress,  in 
the  second  or  third  week  after  the  onset  of  the  fever,  or  even  later,  a 
second  eruption  appears.  Dr  Caiger  calls  it  a  morbilliform  eruption  of 
septic  origin.  Washbourn  and  Goodall  describe  it  as  beginning  on  the 
extensor  surface  of  the  arms  and  legs  and  on  the  nates,  papular  and  discrete 
at  first,  but  soon  running  into  blotches  ;  it  lasts  a  week  or  more.  Another 
form  is  that  of  a  bright  rose-rash,  and  a  third  is  urticarial.  These 
secondary  rashes  usually  occur  in  anginal  or  nephritic  cases. 

Subsequent  course. — In  the  majority  of  cases  after  about  a  week  of 
high  fever  the  temperature  rapidly  falls  (often  on  the  sixth  or  fifth,  occa- 
sionally not  till  the  eighth  or  ninth  day),  and  the  pulse  with  it.  While 
the  rash  is  fading  the  tongue  cleans,  the  throat  recovers,  the  swollen 
cervical  lymph-glands  subside,  and  the  appetite  returns. 

When  the  sore  throat  is  severe,  or  when  scarlatina  is  complicated  by 
diphtheria  {Sc.  anginosa),  there  is  a  second  rise  of  temperature,  and  the 
disease  may  last  ten  days,  a  fortnight,  or  longer  before  convalescence  is 
established. 

Other  complications  and  sequelae,  also  described  below,  may  prolono-  the 
sickness  of  the  patient.  Or  its  duration  may  be  less  than  a  week,''  and 
that  from  two  causes — the  extreme  mildness  or  the  extreme  and  fatal 
rapidity  of  the  disease. 

As  remarked  by  Heberden  in  the  words  which  stand  at  the  head  of 
this  chapter,  a  striking  feature  of  scarlet  fever  is  the  great  variability  of 
its  severity  and  of  its  course.  In  this,  as  in  some  other  characters,  it 
resembles  enteric  fever:  like  it,  it  may  be  veiy  mild  and  may  be  most 
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severe  ;  it  is  always  treacherous  and  uncertain,  and  when  the  fever  has 
subsided  the  mischief  is  fai-  from  passed,  for  sequelfe  are  frequent  and  some- 
times dangerous. 

Slight  forms. — In  some  cases  the  disease  is  rudimentary  or  abortive. 
Thus,  during  epidemics,  it  often  happens  that  adults  become  more  or  less 
feverish,  complain  of  a  slight  sore  throat  with  redness  of  the  mucous 
membrane,  and  have  a  little  pain  and  swelling  of  the  cervical  glands,  but 
are  at  no  time  really  ill.  This  modified  scarlatina  occurs  in  those  who  have 
already  had  an  attack  in  childhood.  Some  doctors  and  nurses  are  again 
and  again  subject  to  it  when  attending  patients  suffering  under  scarlet 
fever.* 

Again,  the  chief  symptom  may  be  feverishness,  so  that  the  coniplaiiit 
passes  for  "  a  mere  febricula,"  there  being  little  or  no  affection  of  the 
throat,  and  no  redness  of  the  skin  beyond  what  might  escape  notice  ;  or 
the  only  symptom  may  be  an  eruption,  and  this  perhaps  limited  in  extent. 
The  real  nature  of  this  affection  is  often  first  sho^ni  by  the  occm-rence  of 
desquamation,  or  by  the  unforeseen  supervention  of  dropsy  or  of  oton'hoea. 

Malignant  scarlatina. — In  a  veiy  different  class  of  cases  the  symptoms 
are  incomplete  because  the  end  comes  too  quickly  for  their  full  develop- 
ment. In  several  recorded  instances  the  patients  have  died  in  from  eight 
to  fifteen  hours,  the  brief  and  terrible  course  of  the  disease  being  marked 
by  convulsions,  by  tonic  spasms  with  trismus,  by  delirium  or  coma,  or  by 
incessant  vomiting  and  diarrhoea,  with  extreme  rapidity  of  pulse  and  of 
breathing.    Sometimes  there  is  hyperpyrexia,  but  this  is  not  constant. 

The  writer  saw  a  little  boy  with  Dr  Andrews  in  1883,  who  was  taken  ill 
the  same  morning  with  severe  headache,  vomiting,  and  prostration.  When 
seen  he  was  already  comatose,  but  there  was  no  exanthem.  The  tempera- 
ture was  105-6°,  the  skin  was  pungently  hot,  and  the  pulse  too  rapid  to 
be  counted,  ^uch  a  condition  could  be  due  only  to  smallpox  or  scarlatina, 
and  the  presence  of  good  vaccination  marks,  together  with  the  characters 
of  the  skin  and  pulse,  justified  the  latter  diagnosis.  He  died  the  same 
afternoon,  and  the  nature  of  the  case  was  confirmed  by  the  child's  nurse 
afterwards  sickening  of  scarlet  fever. 

The  cases  just  referred  to  are  the  most  extreme  examples  of  malignant 
scarlet  fever.  But  there  are  other  varieties  almost  as  certainly  though 
less  rapidly  fatal.  Sometimes,  after  early  symptoms  of  a  "typhoid" 
character,  the  ra&h  comes  out  late  and  imperfectly,  and  its  hue  is  not 
brio-ht  scarlet  but  a  livid  violet.  In  other  cases  the  disease  assumes  a 
hcemorrhagic  form,  and  this  is  a  most  dangerous  symptom. 

Sometimes,  again,  the  eruption  develops  itself  in  the  regular  way  :  but 
the  febrile  disturbance,  which  from  the  first  is  high,  runs  on  for  two  or 
three  weeks  instead  of  subsiding  after  a  few  days.  The  patient  then  falls 
into  a  typhoid  state,  with  muttering  delirium,  a  dry  brown  tongue,  and 
sordes  upon  the  lips.    Many  of  these  cases  end  fatally. 

Scarlatina  anginosa.—ln  certain  cases  the  affection  of  the  throat  is 
unusually  severe.  Sometimes  the  fauces  become  gangrenous  and  slough 
away  leaving  a  horribly  offensive  cavity.  The  inflammation  often  spreads 
to  the  lining  membrane  of  the  nose,  and  an  acrid  fluid  flows  from  the 
nostrils,  which  excoriates  the  upper  lip.    The  nasal  bones  even  may  become 

*  I  ouce  saw  an  instance  in  which  a  fatlier  so  affected  gave  to  his  children  a  disease  of 
such  severity  that  one  of  them  died.— C.  H.  F. 
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necrotic.  Still  more  frequent  is  extension  to  the  ear  along  the  Eustachian 
tube ;  suppurative  tympanitis  is  set  up,  with  intense  earache,  until  the 
pus  is  discharged  by  perforation  of  the  membrane.  Here,  again,  there  is 
often  great  destruction  of  the  tissues  :  Sir  Thomas  Watson  mentions  a  case 
in  which,  every  time  that  the  child  swallowed,  some  of  the  liquid  ran  out 
at  one  of  its  ears.  It  is  no  uncommon  thing  for  fatal  haemorrhage  to  ensue 
from  perforation  of  the  carotid  artery  itself  or  of  its  ascending  pharyngeal 
branch. 

Faucial  diphtheria  is  a  very  dangerous  complication,  and  sometimes 
occurs  in  almost  every  case  of  a  local  epidemic. 

In  other  cases  the  chief  local  mischief  is  outside  the  throat,  in  the  cer- 
vical lymph-glands  and  the  adjacent  structures.  A  large  swelling  may  form 
on  each  side  of  the  neck  near  the  angle  of  the  jaw ;  or  the  whole  space 
from  the  chin  to  the  sternum  may  be  occupied  by  a  brawny  shining  mass, 
which  has  been  termed  a  "  collar."  The  salivary  glands,  parotid  and  sub- 
maxillary, do  not  appear  to  take  any  part  in  the  process.  Induration  of  the 
connective  tissue  may  spread  backwards  between  the  pharynx  and  the 
spine,  or  downwards  into  the  mediastinum.  If  suppuration  occurs,  and  the 
abscess  is  not  early  opened,  the  pus  may  be  discharged  by  fistulous  open- 
ings, which  burrow  and  undermine  the  skin  in  all  directions  ;  or  a  post- 
pharyngeal abscess  may  be  formed  and  cause  suffocation  by  pressure. 
Extensive  sloughing  sometimes  takes  place,  so  that  the  muscles  are  laid 
bare,  as  in  a  clean  dissection ;  and  fatal  haemorrhage  may  ensue  from  per- 
foration of  an  artery  or  vein  in  the  neck. 

Complications  and  sequelce. — The  affection  just  described  might  be 
reckoned  as  a  complication  of  scarlet  fever,  but  it  is  an  exaggeration  of  a 
constant  feature,  the  faucial  inflammation.  Another  complication  is  com- 
paratively rare,  and  is  unrepresented  in  the  normal  course  of  the  disease. 
This  is  synovitis,  a  painful  swelling  of  some  of  the  joints,  and  it  is  by  no 
means  confined  to  cases  of  great  severity.  It  generally  sets  in  while  the 
skin  is  peeling,  and  affects  sometimes  the  smaller,  sometimes  the  larger 
articulations  ;  it  generally  subsides  quickly,  and  it  is  even  more  fugitive 
than  the  synovitis  of  ordinary  rheumatism.  In  some  cases,  however,  it 
settles  into  one  particular  joint,  leading  to  chronic  effusion,  or  even  to 
suppuration.  Probably  most  cases  of  synovitis  following  scarlatina  are 
true  rheumatism,  as  shown  by  the  previous  or  subsequent  occurrence  of 
rheumatic  fever,  and  by  its  affecting  the  peri-  and  endocardium.  The 
■suppurative  synovitis  of  one  joint  is  probably  not  rheumatic  but  pysemic. 

Dr  Ashby,  of  Manchester,  says  that  synovitis  in  the  course  of  the  fever  is 
very  rare  and  unaccompanied  by  evidence  of  cardiac  inflammation,  and  that 
-endocarditis  (rheumatic  or  nephritic)  is  less  common  as  a  sequel  than  dila- 
tation of  the  heart.* 

A  more  frequent  complication  of  scarlet  fever  is  acute  nephritis,  accom- 
panied with  albuminuria.  Whether  any  affection  of  the  kidney  is  present 
in  ordinary  cases  of  scarlet  fever,  which  end  in  recovery,  is  not  proved  ; 
but  it  is  certain  that  nephritis  has  been  found  after  death  in  some  excep- 
tional cases  of  scarlatinal  dropsy  in  which  the  urine,  although  scantv,  con- 

*  •  Lancet,'  May  22nc1,  1886.  See  also  Dr  Goodhart's  paper  on  "  Sudden  Death  from 
Dilatation  of  the  Heart  in  Scarlet  Fever"  ('Guy's  Hosp.  Reports,'  3rd  series,  xxiv),  and 
Ashley  and  Wright's  '  Diseases  of  Children.'  Compare  the  report  froin  Glasgow  ('  Clinical 
Trans".,'  1885-6).  ^ 
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tained  neither  albumen  nor  casts  during  life.  This  fact  makes  it  probable 
that  renal  changes  may  be  present  in  cases  which  recover,  without  albu- 
minuria or  dropsy  or  haematuria.  It  is  also  certain  that  the  more 
assiduously  the  urine  is  tested  throughout  the  whole  course  of  the  disease, 
the  more  numerous  are  the  cases  in  which  a  trace  of  albumen  is  detected 
at  one  time  or  another.  Thus  some  German  writers  look  upon  a  renal 
catarrh  as  bearing  to  scarlet  fever  the  same  relation  which  bronchial 
catarrh  bears  to  measles.  But  albumen  and  occasionally  hyaline  casts  are 
found  in  the  urine  in  other  fevers,  so  that  their  presence  does  not  prove 
the  action  of  a  specific  poison  upon  the  kidneys. 

Dr  R.  S.  Thomson  ("  Med.-Chir.  Trans.,'  Ixix)  found  in  180  consecutive 
cases  in  the  Glasgow  Fever  Hospital  (1882-3)  albumen  or  haemoglobin  in 
112,  besides  2  in  which  there  was  dropsy  without  albumen. 

Dr  Sweeting  found  albuminuria  in  from  li  to  35  per  cent,  during 
1882-8  among  pauper  patients  with  scarlatina  in  the  Western  Hospital 
of  the  Metropolitan  Asylums  Board. 

Dr  D.  A.  Gresswell  found  albuminuria  in  the  epidemic  of  scarlatina 
in  London  of  1887-8  in  half  the  patients,  observed  while  still  in  bed, 
during  the  months  of  December  and  January,  and  in  every  case  during 
October  and  November  (600  in  all). 

Dr  E.  W.  Goodall  {'  Guy's  Hospital  Reports,'  vol.  xlvi,  1889)  found  in 
patients  with  scarlatina  at  the  London  Fever  Hospital  that  slight  early 
(febrile)  albuminuria,  without  other  sign  of  nephritis,  was  present  in  the 
great  majority  of  cases,  perhaps  in  nearly  all ;  but  that  albuminuria 
beginning  in  the  third  week,  or  later,  accompanied  by  blood  or  casts  or 
dropsy,  only  occurred  in  8" 7  per  cent.  He  observed  that  it  was  most 
frequent  between  live  and  nine  and  most  fatal  in  male  children  under 
five. 

On  the  whole,  we  are  probably  right  in  separating  the  slight  febrile 
albuminuria  pathologically  as  well  as  clinically  from  the  hsematuria  or 
albuminuria  with  dropsy  which  follows  the  fever  in  a  minority  of  cases. 
The  one  corresponds  anatomically  to     cloudy  swelling,"  the  other  to  the 
■  large  red  kidney." 

Scarlatinal  dropsy  and  urcemia  will  be  discussed  with  the  anasarca  that 
results  from  other  acute  forms  of  tubal  nephritis.  Anasarca  without  albu- 
minuria is  occasionally  met  with  after  scarlet  fever. 

Serous  inflammation. — Pleurisy  and  pericarditis  are  of  not  infrequent 
occurrence,  usually  in  connection  with  the  affection  of  the  joints,  and  this 
confirms  its  rheumatic  character.  The  same  is  true  of  endocarditis,  which 
often  produces  chronic  changes  in  the  valves  of  the  heart  ;  whether  this 
ever  occurs  Avithout  synovitis  is  very  doubtful.* 

Pleurisy  and  pericarditis,  or  pneumonia,  may  also  accompany  scarlatinal 
nephritis  ;  they  are  obviously  renal,  not  rheumatic  in  origin. 

Chronic  enlargement  of  the  tonsils  is  very  common  in  children  who 
have  passed  through  scarlatina.  Stomatitis  and  eczema  or  impetigo  are 
less  frequent  sequelae. 

Otitis. — Far  more  important  sequelae  affect  the  ear.  Indeed,  scarlatina 
is  by  far  the  more  frequent  origin  of  deafness  acquired  in  early  life.  Not 
only  during  but  after  an  attack,  suppurative  tympanitis  may  spread  from 
the  Eustachian  tube,  and  lead  to  long  subsequent  pyaemia;  or  it  may 

*  In  making  post-mortem  examinations  of  children  wlio  have  recently  had  scarlet  fever 
without  synovitis,  I  have  always  found  the  valves  healthy.— C.  H.  F. 
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years  after  cause  fatal  meningitis  or  abscess  of  tlie  brain.  Hence  the  im- 
portance of  otorrhoea  in  insurance  practice. 

Necrosis  of  other  bones  is  not  very  uncommon,  and  glanduhir  abscesses 
sometimes  follow  during  convalescence. 

An  important  complication,  sometimes  occurring  in  the  first  week, 
sometimes  not  until  convalescence,  is  diarrhoea.  It  occasionally  leads  to 
fatal  exhaustion. 

Icterus  is  an  occasional  complication  of  the  most  septic  cases,  but  as  a 
sequela  the  writer  has  seen  good  recovery  from  jaundice  after  scarlatina. 

Diagnosis. — The  sudden  onset  and  early  high  temperature,  the  rapid 
pulse  and  buraing  skin,  and  the  appearance  of  an  angina  usually  decide  the 
nature  of  the  fever  on  the  first  day.  The  development  of  the  rash  on  the 
following  day,  its  appearance,  course,  and  distribution,  are  in  most  cases 
decisive. 

Difficulties  occur  chiefly  with  the  very  mild  cases,  and  here  we  must 
sometimes  hesitate  until  desquamation  or  albumen  throws  light  on  the  case. 

Measles  are  not  really  like  scarlatina,  in  either  the  exanthem,  or  the 
chronology,  or  the  symptoms  ;  but  rubella  may  closely  resemble  it,  as  will 
be  described  in  the  following  chapter. 

The  sore  throat  alone  may  be  exactly  like  that  of  diphtheria,  but  the 
rash  is  distinctive,  and  scarlatinal  angina  is  not  followed  by  paralysis. 

The  exanthem  may  be  closely  simulated  by  the  rashes  caused  by  bella- 
donna, by  copaiba,  quinine,  or  other  drugs  :  but  the  only  danger  of  mis- 
taking these  toxic  rashes  for  scarlatina  is  forgetting  their  existence. 

Anatomy. — ^Nothing  distinctive  is  found  on  examining  the  body  after 
death  from  scarlatina,  beyond  the  appearances  due  to  fever  as  such,  and 
those  produced  by  any  complications  which  may  have  been  present  during 
life.  Internal  hfemorrhages  are  common  in  septic  cases.  No  trace  of  the 
rash  remains,  although  the  presence  of  desquamating  cuticle  may  give  a 
hint  of  the  nature  of  the  disease.  The  inflammation  of  the  fauces,  even 
with  ulceration,  leaves  surprisingly  slight  effects.  Occasionally  the  heart 
is  found  in  a  state  of  acute  dilatation,  as  after  some  cases  of  diphtheria. 
There  are  not  infrequently  signs  of  intestinal  catarrh,  with  more  or  less 
swelling  of  Peyer's  patches.  The  kidneys  may  merely  show  a  greyish  pale 
aspect  on  section,  as  if  boiled,  with  granular  swelling  of  the  epithelium  on 
microscopic  examination,  or  they  may  show  the  characters,  to  be  described 
under  acute  Bright's  disease,  of  either  glomerular  nephritis  or  ordinary 
tubal  inflammation. 

Prognosis. — The  prognosis  of  scarlet  fever  is  never  free  from  anxiety, 
for  in  the  mildest  case  some  dangerous  complication  may  arise.  Sporadic 
cases  are  sometimes  as  severe  as  those  which  form  part  of  an  epidemic  ; 
and  epidemics  differ  widely  in  their  gravity.  One  prevailed  for  manv 
months  in  a  country  town  in  Kent  without  there  being  a  single  death  or  a 
single  case  of  dropsy ;  and  Dr  George  Turner  observed  an  epidemic  of  120 
cases  at  Portsmouth  without  a  death.  Graves  recorded  the  fact  that 
whenever  scarlet  fever  appeared  in  Dublin  between  1805  and  183.3  it  was 
always  mild,  so  that  on  one  occasion  eighty  children  were  attacked  in  the 
same  public  institution,  and  all  recovered  ;  but  during  1831  and  1835  the 
city  was  the  seat  of  a  very  malignant  and  fatal  epidemic. 
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Thomas  says  that  in  Saxony  a  mortality  of  from  13  to  18  per  cent,  is 
very  common,  but  that  it  not  infrequently  rises  to  25,  and  sometimes  even 
to  30  or  -10  per  cent. 

In  the  London  Fever  Hospital  Dr  Goodall  found  among  55,443  cases  of 
scarlet  fever  (1879—1888)  that  297  was  the  total  number  of  deaths,  i.  e. 
5-45  per  cent.,  made  up  of  6-1  for  male  and  4-8  for  female  cases. 

At  the  same  hospital  during  an  earlier  period  Dr  Collie  (1871 — 1878) 
found  the  total  mortality  9'5,  while  at  Stockwell  Fever  Hospital  it  was  13  2, 
and  at  Homerton  13*4. 

These  last  figures  are  higher  than  usual,  but  the  mortality  of  scarlet 
fever  varies  greatly  in  different  epidemics.  At  Tours,  in  the  time  of 
Bretonneau,  great  contrasts  were  observed  in  this  respect,  and  in  1874  an 
epidemic  at  Melbourne  was  of  most  unusual  severity  for  Australia.  Still, 
in  England  there  has  certainly  been  a  gradual  decrease  in  the  total  case- 
mortality. 

Scarlatina  is  most  fatal  under  five  years  of  age,  and  in  adults  is  usually 
less  severe  than  in  children.  In  puerperal  women,  however,  it  is  notoriously 
dangerous,  though  far  from  being  always  fatal.  It  is,  in  fact,  one  of  the 
many  pathological  conditions  formerly  confounded  together  as  puerperal 
fever. 

Apart,  from  the  individual  danger  of  a  case  of  scarlatina,  the  just 
apprehension  with  which  it  is  viewed  is  also  due  to  its  powerful  contagion. 
Now  that  plague  and  typhus  are  happily  obsolete,  and  smallpox  checked  by 
vaccination,  there  is  no  disease  but  scarlatina  and  diphtheria  which  enters  a 
household  and  destroys  a  majority,  or  sometimes  the  whole,  of  a  young 
family.  The  following  is  an  instance  of  the  terrible  virulence  of  the 
disease. 

The  writer  was  sent  for  into  the  country  to  see  a  child  with  a  febrile 
exanthem,  which,  unfortunately,  had  been  called  measles  by  the  medical 
attendant.  On  arriving  at  the  house  he  was  informed  that  the  child  (an 
infant)  had  already  died,  but  that  another  was  very  ill.  This  second  case 
was  undoubted  scarlatina.  A  third  child  had  already  showed  febrile  sym- 
ptoms, and  died  in  the  course  of  that  night.  A  fourth  afterwards  had  a 
very  severe  attack,  but  recovered.  The  eldest  boy  alone,  who  was  happily 
away  from  home,  escaped  the  disease  ;  but  of  the  other  four,  three  died 
within  forty-eight  hours. 

Most  of  the  inferences  to  be  drawn  from  particular  symptoms  have 
already  been  indicated.  But  it  may  be  added  that,  according  to  Trousseau, 
the  occurrence  of  convulsions  during  the  first  or  second  day  is  always  a  sign 
of  danger,  whereas  in  other  exanthemata  it  is  not  of  evil  omen.  Another 
prognostic  made  by  Trousseau  is  that  in  scarlet  fever,  as  in  smallpox, 
the  more  intense  the  rash  the  more  severe  is  the  disease.  Here,  however, 
he  differs  from  most  other  observers;  and  the  statement  perhaps  only 
meant  that  those  cases  in  which  a  bright  red  eruption  covers  the  whole  of 
the  body,  and  lasts  for  an  unusually  long  time,  are  generally  grave  ones, 
whereas  when  the  eruption  is  slight  and  quickly  over  the  fever  also  is 
moderate  and  of  brief  duration. 

Excluding  malignant  cases,  the  greatest  immediate  dangers  are  from 
severe  faucial  inflammation,  and,  above  all,  from  diphtherial  inflammation, 
from  acute  nephritis,  and  from  dilatation  of  the  left  ventricle.  The  sub- 
sequent dangers  are  from  chronic  Bright's  disease  and  from  cerebral 
disease  due  to  otorrhoea,  both  often  appearing  many  years  after  the  attack. 
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Protection  and  relapses. — This  is  less  complete  than  in  the  case  of 
enterica,  smallpox,  typhus,  or  perhaps  measles.  Second  attacks  are,  how- 
ever, very  uncommon.   Relapses,  though  not  unrecorded,  are  certainly  rare.* 

Treatment. — We  have  no  means  of  prophylaxis  but  isolation.  Bella- 
donna was  supposed  to  be  indicated  by  the  fact  that  poisoning  by  bella- 
donna produces  dryness  of  the  throat  and  a  roseolous  eruption,  just  as  in 
former  times  red  curtains  were  hung  round  a  patient's  bed  because  of  the 
colour  of  his  skin.  It  has,  however,  been  fully  tried,  and  conclusively 
proved  to  be  useless.  Arsenic  has  been  credited  with  a  similar  power,  but, 
unfortunately,  without  good  ground.  Decoction  of  cinnamon  is  the  last 
prophylactic  recommended. 

When  the  contagion  has  been  once  taken  in,  we  must  be  content  to 
treat  scarlatina  on  the  same  general  principles  as  those  indicated  in  the 
chapter  on  Enteric  Fever. 

In  mild  cases  little  is  needed  beyond  careful  isolation  and  free  diluents. 
Tepid  baths  and  sponging  the  surface  are  grateful  in  almost  every  case. 

When  the  temperature  is  very  high,  104°  or  upwards,  we  must  check  it 
by  cold  sponging,  wet  packs,  rubbing  with  ice,  or  cold  baths,  as  described 
above  (pp.  152-3). 

The  angina  causes  much  pain  and  difficulty  in  swallowing.  Sucking  ice 
gives  relief  in  many  cases ;  and,  if  the  patient  will  allow  it  without  too 
exhausting  a  struggle,  it  is  useful  to  clear  the  throat  with  a  large  camel- 
hair  brush  or  with  cotton  wool  firmly  tied  on  to  a  penholder  :  or  a  spray 
medicated  with  thymol,  carbolic  acid,  or  some  other  disinfectant,  may  be 
employed.  Older  patients  may  use  Condy's  fluid  or  chlorate  of  potash  as 
a  gargle,  or  borax  and  honey  as  a  linctus,  with  advantage.  In  severe  cases 
nutrient  enemata  or  suppositories  may  be  tried  ;  and  if  they  fail,  as  they 
unfortunately  often  do,  the  patient  must  be-  fed  by  the  nose ;  not  with  a 
catheter — a  child's  nasal  passages  are  too  small,  and  the  process  would  be 
too  long, — but  by  inserting  a  small  glass  funnel,  of  the  kind  used  for 
filtration  in  laboratories,  into  the  opening  of  one  nostril,  closing  the  other, 
and  pouring  milk  and  egg,  beef-tea,  or  other  fluid  nourishment  into  the 
pharynx.    An  aural  speculum  answers  the  purpose  well. 

Brandy  must  be  given  if  the  pulse  requires  it,  and  must  be  given  freely 
in  anginal  and  septic  cases.  Quinine  in  doses  of  five  grains  three  times  a 
day  for  a  child  of  five  years  old  is  recommended  by  Dr  Eustace  Smith. 
Chlorate  of  potash  is  also  of  undoubted  benefit  in  many  cases  of  scarlatina 
anginosa. 

As  soon  as  the  eruption  is  fully  out,  the  whole  surface  should  be 
anointed  with  carbolic  oil  (1  in  30)  ;  and  when  the  fever  has  subsided  and 
desquamation  has  appeared  the  hair  should  be  cut  short,  and  the  whole 
body  well  washed  with  hot  soap  and  water,  followed  by  inunction.  A  warm 
bath  with  soap  may  then  be  given  daily.  The  oil  is  not  only  pleasant  to 
the  patient,  but  prevents  the  desquamating  scales  from  flying  about. 

Earache  should  at  once  lead  to  examination  of  the  meatus,  and 
attempts  may  be  made  by  hot  water  injections  or  a  leech  on  the  mastoid 

*  The  general  experience  is  that  scarlatina  is  very  little  liable  to  relapse.  Cases 
however,  are  cited  by  Rilliet  and  Bnrthez,  by  Jaccond  in  France,  bv  Dr  Brodie  of  Edin- 
bnrgh  and  Dr  Hopwood  of  the  London  Fever  Hospital,  by  Henoch  at  Berlin,  and  by  Thomas 
and  Korner  at  Leipzig.    Goodall  and  Washbourn  relate  a  case,  but  say  that  they  are 
uncommon;  Dr  Caiger,  however,  thinks  that  they  not  infrequently  occur. 
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process  to  relieve  pain  and  inflammation.  If  the  membrane  is  already  per- 
forated the  cavity  should  be  washed  out  with  warm  boraoic,  permanganate, 
or  dilute  carbolic  lotion.  If  suppuration  has  already  taken  place  the 
membrana  tympani  should  be  incised  with  a  sharp  knife ;  tension  and  pain 
are  thus  relieved,  and  in  favourable  cases  the  cut  heals  perfectly. 

Great  care  should  be  taken  during  the  stage  of  peeling  to  keep  the 
patient  from  draughts.  The  body  should  be  clothed  in  flannel,  and  any 
chill  carefully  guarded  against.  The  urine  should  be  daily  tested,  and 
while  it  contains  albumen  the  patient  should  not  be  allowed  to  leave  his 
bed  or  to  take  meat. 

If,  in  spite  of  precautions,  nephritis  and  dropsy  follow,  the  case  is  one  of 
acute  Bright's  disease,  and  must  be  treated  by  purges  and  other  means, 
which  will  be  detailed  in  the  second  volume. 

Rheumatism  as  a  sequela  is  amenable  to  salicyl  compounds — another 
proof  of  its  true  nature. 

During  convalescence  tincture  of  steel  is  the  most  useful  drug,  and 
port  wine  the  best  form  of  stimulant,  when  it  is  required.  Even  in  mild 
cases  the  child  should  keep  his  bed  for  three  weeks  and  his  room  for  a 
month  at  least  from  the  beginning  of  his  illness  (Eustace  Smith). 

The  rules  for  disinfection  given  on  pp.  28,  29  must  be  thoroughly 
carried  out.  The  patient  must  not  associate  with  other  children  until  the 
desquamation  has  ceased,  except  perhaps  that  on  the  soles  of  the  feet, 
which  sometimes  lasts  for  weeks  after  the  rest  of  the  surface  is  clear. 

The  infection  of  scarlatina  begins  later  and  lasts  longer  than  that  of 
measles  or  of  smallpox,  probably  for  six  weeks,  or  even  more. 
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Facies  nou  omnibus  una, 
Nec  diversa  tainen,  qualem  decet  esse  sororuiii. 

Ovid. 

Recognition  and  nomenclature— Its  characteristics — Incubation — Onset  and  course 
— Diagnosis  from  morbilli,  scarlatina,  and  roseola — Protection—  Prognosis 
and  treatment. 

Synonyms. — Rubeola,  Rubeola  notha,  bastard  measles  (Babington) ; 
German  measles. — Fr.  Roseole  epidemique. — Germ.  Rotheln. 

Definition. — A  specific  contagious  fever  of  short  and  usually  benign 
course,  with  an  exanthem. 

History. — After  scarlet  fever  had  been  recognised  as  distinct  from 
measles,  German  physicians  in  the  latter  half  of  the  eighteenth  century  began 
to  describe  a  third  member  of  the  same  group  of  diseases,  for  which  they 
adopted  the  term  "  Rubeola."  The  relation  of  this  Rubeola  or  Rotheln* — 
German  or  "  bastard  "  measles — to  Morbilli  or  Maseru — "  true  measles  " — 
has  been  the  subject  of  much  controversy. 

In  this  country,  Dr  Paterson,  of  Leith,  described  the  supposed  third 
exanthem  in  the  '  Edinburgh  Medical  Journal '  for  1840,  and  among  English 
writers  it  has  since  been  recognised  by  Murchison,  Squire,  Bristowe,  and 
most  other  writers. 

The  term  "  epidemic  roseola,"  adopted  by  Squire  and  by  Bristowe  from 
Trousseau,  conveys  the  wrong  impression  that  the  disease  bears  some 
relation  to  other  eruptions  known  as  roseola.  Moreover  Trousseau  believed 
that  his  "  roseole  epidemique  "  did  not  correspond  with  Rotheln  or  Rubeola 
notha,  and  there  are  epidemics  of  Roseola  in  England  which  are  certainly 
not  Rubella. 

It  would  perhaps  be  best  to  use  the  word  Rubeola,  first  invented  by 
Sauvage  as  a  synonym  of  morbilli,  and  afterwards  appropriated  to  "  German 
measles  "  by  Copland.  Measles  in  English,  and  morbilli  in  Latin,  are  satis- 
factory names,  distinctive  and  unambiguous.  It  is  a  pity  to  lose  a  word 
which  has  already  been  applied  to  a  disease  in  want  of  a  name,  and  which 
is  a  name  in  want  of  a  disease.  Moreover  Rubeola  is  the  accepted  equiva- 
lent of  Rotheln  with  German  authors,  and  is  adopted  by  Aitken.  Liveing, 
and  other  good  authors. 

Nevertheless  Rubella  is  the  term  finally  adopted  by  the  Royal  College 
of  Physicians,  with  Rubeola  as  a  synonym,  and  this  form  is  accepted  by 
Dr  Osier  and  by  Dr  Dawson  Williams.  It  is  therefore  used  in  the  present 
edition  of  this  chapter. 

*  According  to  Seitz,  Rotheln  h  a  local  or  dialectic  name  for  ordinary  measles  {Maseru) 
in  many  parts  of  Germany. 
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Rubella,  then,  is  a  specific  and  infectious  febrile  disease,  occurring  in 
epidemics,  arising  from  contagion  and  breeding  true,  accompanied  by  an 
exanthem,  and  protecting  against  itself. 

Its  most  essential  features  are  that,  with  catarrhal  symptoms  like  those 
of  measles,  and  a  variable  but  distinct  rash,  it  resembles  scarlet  fever  in 
having  a  very  short  prodromal  stage,  and  in  being  attended  with  marked 
sore  throat. 

Schonlein  and  other  former  writers  thought  that  it  was  a  "  hybrid  " 
between  these  two  diseases ;  Niemeyer  wrote  of  the  symptoms  alternating 
in  different  cases,  so  that  sometimes  the  rash  of  measles  would  be  associated 
with  the  local  lesion  of  scarlet  fever,  and  sometimes  the  reverse  would  be 
the  case.  But  this  was  purely  fanciful.  There  is  no  doubt  that  two  specific 
exanthems  may  exist  together  in  the  same  patient,  but  they  do  not  com- 
bine so  as  to  produce  a  modified  affection  ;  still  less  could  such  an  affection 
be  epidemic,  or  protect  against  itself  while  affording  no  immunity  against 
either  of  the  constituent  diseases. 

In  the  first  edition  of  this  work  Dr  Fago-e  contrasted  the  account  gfiven 
by  Paterson,  and  accepted  by  Aitken  and  other  systematic  writers,  with 
that  of  German  authors,  and  especially  with  Professor  Thomas's  article  in 
Ziemssen's  '  Cyclopaedia,'  based  on  two  epidemics  at  Leipzig  in  the  years 
1868  and  1872.  In  the  former  account  we  read  of  marked  disturbance  at 
the  invasion,  high  fever,  severe  catarrh,  with  oedema  of  the  glottis,  bron- 
chitis, severe  angina  with  dysphagia,  and  a  raised  blotchy  eruption  appear- 
ing on  the  third  or  fourth  day.  Death,  we  are  told,  was  not  infrequent 
from  suffocation  or  from  convulsions. 

The  discrepancy  of  this  account  from  that  given  of  Rubeola  by  Thomas 
and  other  German  writers,  and  now  recognised  in  this  country,  must  be 
admitted.  Possibly  Paterson's  epidemic  was  not  rubeola  at  all,  but  measles, 
which,  as  we  have  seen,  is  sometimes  unusually  malignant  (p.  164). 

However  this  may  be,  there  can  be  no  doubt  that  the  disease  described 
by  Thomas,  Eichhorst,  and  other  German  writers,  by  Bristowe,  Liveing, 
Cheadle,  Eustace  Smith,  Goodhart,  and  Dawson  Williams,*  is  one  and  the 
same,  different  both  from  measles  and  from  scarlet  fever.  There  is  nothing 
surprising  in  the  severity  of  the  symptoms  varying  widely.  For  we  have 
seen  that  both  Measles  and  Scarlatina,  the  nearest  allies  of  Rubella,  are 
sometimes  almost  trivial  in  their  symptoms,  and  only  formidable  from  their 
contagion,  while  at  others  they  are  as  fatal  as  smallpox  or  typhus.  The 
rule  is  undoubtedly  for  Rubella  to  run  a  mild  and  benignant  course,  but  a 
case  which  will  presently  be  narrated  shows  that  this  rule  is  liable  to 
exceptions. 

There  was  an  epidemic  among  the  nurses  at  Guy's  Hospital  in  1885, 
which  satisfied  all  who  saw  the  patients  of  the  reality  of  the  disease.  The 
cases  differed  considerably  in  severity  and  in  the  character  of  the  rash. 
Sore  throat  was  always  present,  and  catarrh  was  much  less  frequent,  so 
that  it  was  distinct  from  measles ;  while  the  absence  of  the  characteristic 
signs  of  scarlatina  and  of  any  severe  cases  prevented  confusion  in  that 
direction.    Some  of  the  mildest  cases,  when  the  patients  were  about,  and 

*  The  readef  may  also  refer  to  a  succinct  but  full  account  of  an  epidemic  of  fifty  cases 
by  Dr  Doutrlas,  of  Newbury  ('  IJrit.  Med.  Journ.,'  May  26th,  1877);  to  a  short  paper  by 
Dr  Ryle  {ibid.,  July  24th,  1886);  and  to  an  account  of  an  outbreak  in  the  City  Hospital 
of  Birmingham  in  1890,  by  Dr  N.  S.  Manning  ('  London  Medical  Recorder,'  April  20th, 
1891,  p.  121). 
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therefore  the  rash  not  obvious,  might  have  been  set  down  as  "  epidemic- 
sore  throat ;  "  others,  if  the  throat  had  not  been  looked  at,  might  have  been 
called  Roseola. 

Rubella  occurs  in  the  British  Isles  and  on  the  Continent,  in  Egj'pt,  m 
India,*  and  in  America. 

Origin  and  incubation. — All  writers  agree  that  rubeola  arises  strictly 
by  contagion  from  other  cases.  The  most  important  predisposing  cause  is 
age  ;  it  is  most  frequent  about  puberty  and  soon  after,  is  rare  in  young 
children,  and  not  common  in  adults.  Boys  in  a  family  are  said  to  escape 
oftener  than  girls. 

The  incubation  stage  is  variable,  but  probably  about  as  long  as  that 
of  measles.  In  an  epidemic  at  Guy's  Hospital  in  1888  several  of  our 
students  were  attacked,  and  among  them  the  shortest  incubation  period 
observed  was  eight  days,  while  one  was  as  long  as  seventeen  days.  Of  86 
cases  observed  with  respect  to  incubation,  it  lasted  from  a  week  to  ten 
days  in  32,  from  eleven  to  fourteen  days  in  45,  and  two  or  thfee  days 
longer  in  9  only.  Bristowe  puts  it  at  about  a  Aveek,  or  rather  less  ;  Squire 
about  ten  days  ;  Liveing  ten  to  fourteen  days ;  Manning  two  weeks,  more 
or  less  :  Douglas  fourteen  or  fifteen  days,  seldom  more,  and  only  three  less 
than  a  fortnight  ;  while  Thomas  of  Leipzig  gives  a  fortnight,  or  even  three 
weeks.  Dr  Clement  Dukes,  whose  opportunities  as  medical  officer  of  Rugby 
School  were  exceptional  and  exceptionally  used,  states  that  out  of  twenty- 
four  carefully  observed  cases  the  incubation  lasted  twelve  days  in  two,  and 
from  fourteen  to  twenty-two  in  the  rest. 

Dr  Haig-Brown  recorded  an  epidemic  of  rubeola  at  the  Charterhouse 
School  in  the  'British  Medical  Journal"  for  April  16th,  1887.  He  found 
the  infection  is  apparently  less  active  than  that  of  measles  and  less  persis- 
tent than  that  of  scarlet  fever,  for  more  inmates  of  a  house  or  school  escape 
during  an  epidemic  of  rubeola  than  during  one  of  measles,  and  cases  seldom 
occur  after  an  interval  of  cessation. 

Nothing  is  exactly  known  of  the  nature  or  the  mode  of  conveyance  of 
the  contagion. 

Onset  and  course. — As  a  rule  the  first  symptoms  are  not  severe.  There 
is  usually  little  or  no  catarrh  before  the  rash,  and  the  fever  is  not  high. 

The  exanthem  appears  early  ;  often  it  is  the  first  sjanptoni  noticed,  and 
it  is  scarcely  ever  delayed  beyond  twenty-four  hours  after  the  temperatui'e 
rises.  Among  159  cases  it  was  out  on  the  first  day  in  119,  and  on  the 
second  in  39.  It  is  more  like  the  rash  of  measles  than  that  of  scarla- 
tina, but  it  is  of  a  brighter  rose  tint :  it  is  patchy,  but  less  mottled  and 
more  diffuse  than  measles,  while  it  is  less  vivid  red,  less  diffused,  and  less 
punctuate  than  scarlet  fever.  It  appears  earliest  on  the  forehead  and 
cheeks,  and  afterwards  the  trunk,  particularly  the  back.  It  is  not  so 
markedly  developed  on  the  face  as  measles.  The  upper  arms  are  affected, 
the  nates  and  the  thighs  ;  but  seldom  the  hands  and  feet.  There  is  often 
troublesome  itching.  It  spreads  more  rapidly  and  less  regularly  than  the 
other  two  exanthema. 

Sometimes  the  eruption  lasts  three  days  or  more,  longer  than  measles, 
but  never  so  long  as  scarlatina.    Desquamation  is  usually  present,  but 

*  Surgeoii-Mii;ior  McLeod  read  a  paper  before  the  Epidemiological  Society  (Feb.  llth, 
1885)  ou  an  epidemic  rose-rasli  which  visited  Calcutta  in  1881,  and  which  he  rightly 
decided  to  be  rubeola  {%.  e.  rvibella). 
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needs  careful  looking  for.  It  never  resembles  that  of  scarlet  fever,  and 
is  often  altogether  absent. 

With  the  rash  there  is,  in  probably  every  case,  some  amount  of  angina ; 
the  fauces  are  injected  and  swollen  ;  but  there  is  never  sloughing,  and  the 
lymph-jrlands  at  the  angles  of  the  jaw  are  usually  not  enlarged.  But  the 
glands  which  run  along  the  hinder  border  of  the  sterno-mastoid  muscle 
can  be  felt  to  be  swollen  ;  and  sometimes  the  same  applies  to  those  of  the 
axilla  and  the  groins.  Dr  Dawson  Williams  states  that  this  enlargement  of 
the  glands  often  precedes  the  exanthem. 

There  is  lachrymation  with  some  photophobia,  and  usually  slight  nasal 
catarrh,  accompanying  but  not  preceding  the  exanthem.  In  exceptional 
cases  this  is  followed  by  bronchitis.  But  catarrhal  symptoms  may  be 
absent,  and  they  are  rarely  so  marked  as  in  even  mild  cases  of  measles. 

Pyrexia  on  the  second  day  is  sometimes  rather  high,  with  quick  pulse, 
restlessness,  and  occasionally  delirium  ;  100° — 103°  is  the  usual  height 
reached,  but  105°  has  been  more  than  once  recorded.  The  temperature 
subsides  with  the  rash  on  the  fourth  day,  and  the  pulse  falls  with  it. 

Traces  of  albumen  are  often  to  be  found  in  the  urine,  and  Dr  Liveing 
has  in  exceptional  cases  seen  it  persist  and  anasarca  follow.  The  tongue  is 
moderately  furred,  and  does  not  resemble  that  of  scarlatina.  Dr  Douglas, 
of  Newbury,  informs  the  writer  that,  in  an  epidemic  in  1883-4,  he  twice 
saw  ■  rheumatoid  "  synovitis  of  the  wrists  lasting  three  or  four  days. 

The  whole  attack  occupies  four  to  six  days,  about  as  long  as  a  slight  one 
of  measles.  There  are,  however,  longer  and  more  severe  cases  than  usual. 
The  follow'ing  case,  which  the  writer  saw  with  Dr  Sidney  Turner,  is  a  fair 
exam]ile  of  the  less  frequent  and  graver  forms. 

A  healthy  youth  of  18  hud  a  rigoi'  on  May  10th,  1895,  followed  by  repeated  vomiting 
and  high  fever  witli  an  exanthem.  The  temperatnre  ran  up  to  103°  that  day,  and  once 
reached  104°.  The  rasli  appeared  fii'st  on  the  cheeks  and  front  of  the  chest,  and  then 
spread  over  the  trunk  and  limbs.  The  face  and  the  legs  were  least  affected;  the  wrists 
and  insteps,  chest  and  back  the  most.  There  was  no  eoryza,  but  sore  throat  quite 
unlike  that  of  scarlatina.  The  lymph-glands  at  the  angle  of  the  jaw  were  not  swollen,  but 
those  behind  the  sterno-mastoid  were.  The  lungs  were  free;  the  urine  febrile.  There  was 
no  lues,  and  no  drug  had  been  taken.  The  headache  was  very  slight,  and  muscular  pains 
absent.  There  were  no  children  in  the  house,  and  no  other  case  occuiTed;  but  there  was  an 
epidemic  of  rubeola  (Kotheln)  in  the  neighbourhood.  Convalescence  was  rapid  and  com- 
plete after  pyrexia  of  nine  or  ten  days. 

Sequelce  appear  not  to  exist.  Dr  Goodhart  affirms  that  if  after  an 
attack  of  German  measles  a  child  remains  thin  and  feeble,  or  has  a  dis- 
charge from  the  ears,  the  disease  was  either  scarlatina  or  measles. 

Diagnosis. — The  first  cases  of  an  epidemic  may  often  be  doubtful ;  but 
after  seeing  a  few,  the  eye  recognises  the  peculiar  aspect  of  the  rash. 
Between  slight  cases  of  scarlatina  and  rubella  the  distinction  is  often  diffi- 
cult :  the  tonsillitis  and  the  desquamation  in  the  former  case  are  probably 
the  most  helpful  points  to  look  to.  The  early  appearance  of  the  exanthem 
(usually  along  with  the  fever)  is  the  best  distinction  from  measles,  and  the 
catarrhal  symptoms  are  absent  or  slight.  The  face  also  is  least,  not  most 
affected.  The  swollen  cervical  and  mastoid  lymph-glands  are  very  charac- 
teristic. They  do  not  depend  on  severe  angina,  as  in  scarlatina,  and  appear 
at  the  very  beginning  of  the  pyrexia. 

It  is  often  difficult  to  distinguish  rubeola  from  "ordinary  rose-rash," 
whether  set  up  by  gastric  disturbance  or  definite  poisons,  or  caused  by  local 
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irritation.  Dr  Dukes  says  that  the  roseola  produced  in  some  persons  by 
handling  the  hairy  larviB  of  certain  moths  (the  "woolly  bears'"  which 
schoolboys  collect)  is  sometimes  exactly  like  rubeola. 

There  is  no  doubt  that  oases  of  a  diffused  bright  red  eruption,  which 
is  not  contagious,  appear  in  groups  during  hot  weather.  The  name 
Roseola,  or  "  rose-rash,"  is  suitable  for  this  affection,  which  is  quite  distinct 
from  true  Erythema  multiforme  (to  be  described  under  Diseases  of  the  Skm) 
as  well  as  from  Rubella,  from  Morbilli,  and  from  Scarlatina.  It  is  clear  from 
the  absence  of  catarrh  and  sore  throat,  from  the  severe  itching,  and  from 
the  proneness  to  relapse,  beside  many  other  characters,  that  this  affection, 
graphically  described  as  Roseole  by  Trousseau  ('  Clinique  medicale."  tome  i, 
p.  161)  and  as  Erytheme  scarlatiniforme  by  Hardy  ('  Le9ons  sur  les  Maladies 
de  la  Peau,'  2me  partie,  p.  35),  is  not — as  the  late  Dr  Tilbury  Fox  ('  Skin 
Diseases,'  p.  93)  and  other  writers  have  supposed — identical  with  the 
rubeola  of  German  authors.  Probably  the  papules  described  by  Yogel  and 
Borsieri  as  ardentes  et  prurientes,  and  named  Essera  Vogelii,  were  of  the 
same  nature,  or  they  may  have  belonged  to  true  Erythema.  Essera  is 
defined  by  Blanchard  {'  Lex.  Med.,'  ed.  1702)  as  tuhercula  parva,  ad  ruhrum 
vergentia,  duruscula,  cum  insigno  pruritu  suhito  universum  corpus  occu- 
pantia,  characters  agreeing  better  perhaps  with  Erythema  papulosum  or 
"prickly  heat"  than  with  Roseola,  but  widely  differing  from  Rubella. 

Protection. — Second  attacks  are  rare,  probably  rarer  than  in  the  case  of 
true  measles  ;  statements  to  the  opposite  effect  no  doubt  refer  to  epidemic 
roseola,  not  to  rubeola.  It  does  not  protect  from  measles  or  from  scarla- 
tina. Among  sixty-three  cases  of  rubeola  seen  by  Dr  Dukes,  thirty-nine 
had  previously  had  measles.  Among  thirty  cases  observed  by  Dr  Cheadle, 
twenty-two  had  had  measles,  and  ten  of  these  cases  had  been  under  his  own 
care.  There  are  several  instances  of  an  epidemic  of  rubeola  following  one 
of  measles,  but  there  seems  no  reason  to  suppose  that  measles  predisposes 
to  rubeola.  Measles  attacks,  as  a  rule,  younger,  and  rubeola  older 
children. 

Prognosis. — Most  authors  agree  that  in  epidemics  isolated  cases,  much 
more  severe  than  usual,  may  occur,  and  that  death  may  occasionally 
happen.  If,  however,  we  exclude  the  description  by  Paterson,  these  cases 
must  be  extremely  rare.    A  favourable  prognosis  may  therefore  be  sriven. 

No  special  treatment  is  necessary.  The  patient  need  not  in  many  cases 
be  confined  to  bed  after  the  nature  of  the  complaint  is  clear,  but  he  should 
be  secluded  from  others  for  a  fortnight  if  infection  is  to  be  prevented. 


SMALLPOX 

"  That  day  that  the  Friends  on  both  sides  met  to  conclude  the  Marriage,  she  fell  sick  of 
the  Smallpox,  which  was  in  many  ways  a  great  trial  upon  him  :  first  her  Lite  was  allmost 
in  desperate  hazard,  and  then  the  Disease  (for  the  present)  made  her  the  most  deform'd 
person  that  could  be  scene,  for  a  great  while  after  she  recover'dj  jett  he  was  nothing 
troubled  at  it,  but  married  her  as  soon  as  she  was  able  to  quitt  her  chamber,  when  the 
Priest  and  all  that  saw  her  were  aft'righted  to  looke  on  her.  But  God  recompenc'd  his  justice 
and  constancy  by  restoring  her  as  well  as  before." — Life  of  Col.  Eutchinson,bi/  his  Wife. 

Name  and  historij — Contagion  and  sp-ead — Incubation — Onset — J^arly  rashes — 
Specific  eruption — Varieties  of  the  Exanthem — Course  and  symjAoms — 
Discrete,  confluent,  and  modified  Smallpox — Complications  and  seqiieloi — 
Protection — Diagnosis — Prognosis  and  treatment. 

V iccinia — Inoculation — Introduction  of  vaccination  by  Edivard  Jenner — Course 
of  the  eruption — Its  protective  power — Its  drawbacks — Its  relation  to 
Variola  that  of  an  attenuated  virus — Past  and  recent  legislation. 

Synonyms. — Variola,  or  frequently  in  early  authors  Variolfe. — Scottice 
the  Pocks. — Fr.  La  petite  Verole. — Germ.  Blattern,  Menschenpocken. — Ital. 
Vajuolo. — Mod.  Gr.  Ei/Aoyta,  a  euphemistic  term. — Arab.  Jadari. 

Definition. — specific  contagious  fever  with  a  characteristic  pustular 
exanthem,  leaving  scars. 

History. — This  terrible  and  repulsive  disease,  after  the  disappearance 
of  the  plague  and  before  the  introduction  of  vaccination,  was  the  most  fatal 
of  all  epidemics.  It  appears  to  have  been  unknown  to  the  ancients,  and 
was  first  described  by  the  Arabian  physician  Rhazes  about  900  a.d.,  under 
the  name  Jadari,  translated  into  Aot^tK//,  i.  e.  the  pestilentilal  eruption, 
by  the  Greeks.  Smallpox  was  long  regarded  as  a  more  severe  kind  of 
measles. 

It  is  probable  that  some  of  the  pestilences  of  the  later  Roman  Empire 
and  of  mediaeval  Europe  were  really  epidemic  Variola,  particularly  one 
which  broke  out  during  the  siege  of  Mecca  in  570  a.d.  As  the  knowledge 
derived  from  the  Arabian  writers  by  Greek  and  Jewish  physicians  became 
diffused,  the  more  severe  and  dangerous  disorder  was  discriminated  from 
measles ;  but  even  when,  in  the  sixteenth  century,  smallpox  was  generally 
recognised,  the  two  were  often  confounded  together,  and  so  late  as  1660 
Pepys  speaks  of  measles  as  "  the  same  disease  "  as  the  smallpox  ('  Diai-y,' 
January  11th,  1660-6).* 

*  The  English  term  Smallpox  refers  to  the  pockets  or  little  pocks,  pokes,  or  bags  in 
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Variola  appeared  in  America  soon  after  its  discovery,  and  was  terribly 
destructive  among  the  natives.  It  is  almost  as  much  so  in  Central  Afnca 
now.  In  China,  and  also  in  India,  long  before  the  Christian  era.  Variola 
was  well  known,  and  is  described  in  books  still  extant. 

Oriain.-The  infectious  character  of  smallpox  has  never  been  doubted; 
its  virus  is  as  active  as  that  of  typhus,  and  almost  as  persistent  as  that  ot 
scarlatina.  It  resides  in  the  serum  and  pus  of  the  exanthem,  and  can  be 
preserved  in  the  powdered  crusts  of  the  pustules.  It  was  long  ago  proved 
to  be  particulate  by  Chauveau  and  Burdon  Sanderson. 

Streptococci  and  staphylococci  (three  species  of  the  latter  were  identi- 
fied by  Copeman)  have  been  described  as  present  in  the  pustules  of  sma  i- 
pox,  but  they  are  probably  those  of  common  suppuration,  and  certainly 
have  no  claim  to  the  specific  epithet  of  S.  variolae.  In  the  epithelium  sur- 
rounding variolous  or  vaccine  pustules,  and  in  that  of  the  cornea  of  rabbits 
inoculated  with  vaccine  lymph,  organisms  which  are  believed  to  be  para- 
sitic sporozoa,  coccidia,  or  amoebae  have  been  discovered  by  Loeff  and 
L  Pfeiffer  (  '  Centralbl.  f.  Bakt.  u.  Parasitenkunde,'  1887,  and  '  Die  Pro- 
tozoen  als  Krankheitserreger,'  Jena,  1890),  by  Guarnieri,  by  Buffer  and 
Plimmer,  Jackson  Clarke,  von  Sichner  in  Buchner's  laboratory,  and  by 
Ernst  Pfeiffer.  It  is  doubtful  whether  these  are  independent  organisms 
('Miinchener  med.  Woch.,'  August,  1895).  Klein  discovered  a  short 
bacillus  in  the  lymph  of  variola  and  vaccine  ('  Report  to  the  Local  Govern- 
ment Board,'  1892-3),  and  this  has  been  independently  confirmed  by  Dr 
Copeman,  who  regards  it  as  possibly  the  specific  microbe  of  the  disease 
(see  his  paper  in  the  '  Journ.  of  Path,  and  Bact.,'  vol.  ii,  p.  407,  1894,  and 
a  comprehensive  summary  of  the  pathology  of  Vaccinia  and  Variola  in  the 
second  volume  of  Allbutt's  '  System  of  Medicine,'  pp.  636 — 656). 

The  disease  may  be  spread  without  actual  contact  with  a  patient  either 
by  dried-up  secretion,  or  by  fomites  which  have  been  contaminated  with 
the  pus,*  or  probably  by  the  air  within  a  certain  limited  distance.  The 
blood  does  not  appear  to  be  contagious,  nor  the  excretions. 

There  are  no  decided  predisposing  causes  of  smallpox.  It  attacks 
persons  of  every  age  and  race,  and  is  equally  destructive  in  every  climate. 
It  has,  however,  been  remarked  that  children  and  pregnant  and  puerperal 
women  are  particularly  liable  to  take  it  severely.  In  England  cases  are 
most  numerous  in  the  spring  and  least  so  in  the  autumn. 

Variola  can  be  transmitted  to  many  of  the  lower  animals  by  inocula- 
tion with  the  pus,  but  is  a  much  less  fatal  disease  than  in  man,  and 
does  not  spread.    Many  pathologists,  however,  believe  that  vaccinia  in 

which  the  matter  is  contained,  and  denotes  the  pustnlar  form  of  the  eruption.  It  also 
marks  the  distinction  between  this  and  the  still  more  dreaded  Great  Pox,  i.  e.  Syphilis, 
although  the  term  Smallpox  occurs  in  a  MS.  of  the  thirteenth  century,  '  De  Variolis  et 
Morbillis,'  as  1  am  informed  by  my  learned  friend  Dr  Norman  Moore,  who  has  seen  it  at 
Pembroke  College,  Oxford.  The  low  Latin  word  variola  is  a  diminutive  formed  from  varvs 
(with  a  short  a,  although  this  did  not  prevent  a  Ciceronian  pun  between  it  and  varins),  a 
pustule  or  pimple,  used  as  a  translation  of  the  Greek  term  iovQoq.  The  word  variola  first 
occurs  in  this  sense  in  the  sixth  century.  In  older  medical  literature  the  plural  form 
variola;  is  used,  referring  to  the  individual  little  vari  or  "  pushes  "  of  the  eruption.  So  in 
English,  pocks,  measles,  shingles,  hives,  gripes,  some  of  which  forms  must  be  explained  as 
referring  to  pains  or  attacks  or  fits  of  the  disease.  All  bear  witness  to  the  fact  that  ancient 
and  vernacular  names  of  diseases  respect  not  the  condition  but  the  symptoms. 

*  The  fomes  may  be  a  person  who  conveys  dried-up  pus  to  another,  or  a  corpse  with 
crusts  of  variolous  pustules  upon  it. 
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cows  aud  one  kind  of  the  affection  known  as  "  grease  "  in  horses  is  modihed 
variola. 

The  incubation  of  smallpox  is,  as  a  rule,  twelve  days.  On  the  thirteenth 
day  from,  that  on  which  the  contagion  entered  the  patient's  body  he  is 
seized  with  symptoms  of  fever.  The  interval  may  sometimes  be  a  little 
longer ;  Bristowe  extends  it  in  exceptional  cases  to  sixteen  days ;  but 
Marson  never  found  the  eruption  fail  to  appear  in  fourteen  days  after 
infection.  He  admits,  however,  that  the  incubation  is  sometimes  shortened, 
and  Ziilzer  believes  that  in  the  hsemorrhagic  form  of  variola  it  is  constantly 
shorter  than  usual.  When  variola  was  intentionally  transmitted  by  inocu- 
lation the  time  of  incubation  was  only  nine  or  ten  days. 

During  this  period  the  patient  generally  feels  well ;  but  occasionally  he 
complains  from  the  first  of  a  vague  malaise,  with  gastric  disturbance,  head- 
ache, and  giddiness ;  and  towards  the  end  there  may  be  a  little  pharyngeal 
catarrh,  with  reddening  of  the  uvula  and  tonsils. 

Prodromal  stage. — This  usually  sets  in  with  a  severe  rigor  or  with  a 
succession  of  slight  chills.  The  temperature  at  once  begins  to  rise,  and 
may  reach  102°  to  104°  within  twenty-four  hours,  and  105*^  or  even  107° 
by  the  second  day  {fievre  d'invasion).  The  strength  fails  as  the  fever 
increases,  and  the  patient  totters  if  he  attempts  to  stand.  When  carried 
to  the  hospital  in  cold  Aveather  he  has  cold  limbs,  a  pale  shrunken  coun- 
tenance, and  a  small  pulse  ;  so  that  he  is  hardly  to  be  recognised  a  few 
hours  later,  when  he  has  become  warm  in  bed  and  when  his  face  is  red  and 
swollen.  The  pulse  is  much  accelerated,  varying  from  100  to  120  in  men, 
while  in  women  it  may  reach  130  or  140,  and  in  children  160.  The  breath- 
ing is  quick,  short,  and  laboured.  The  skin  is  generally  dry,  but  sometimes 
moist  or  sweating.  Some  experienced  observers,  among  whom  was  the  late 
Mr  Stocker,  believe  that  it  already  emits  a  peculiar  odour ;  and  it  was 
said  that  Dr  Guy  Babington  could  recognise  by  the  smell  any  cases  of 
variola  in  the  taking-in  room.  The  breath  is  foetid,  and  the  tongue  is 
very  foul.  The  patient  complains  of  anorexia,  and  thirst,  of  pain  across 
the  forehead,  and  sometimes  of  intense  general  headache.  Children  are 
not  infrequently  attacked  by  eclampsia ;  or  they  may  become  delirious  or 
comatose.  They  often  have  diarrhoea;  but  in  adults  constipation  is  more 
usual.  In  the  more  severe  cases  enlargement  of  the  spleen  may  be  detected 
during  the  first  three  days  of  the  fever. 

So  far  there  is  little  to  distinguish  the  early  period  of  variola  from  that 
of  other  fevers.  A  more  characteristic  symptom  is  vomiting,  attended  with 
violent  retching  and  pain  at  the  epigastrium.  This  is  sometimes  so  severe 
and  persistent  that  a  case  has  been  sent  up  to  hospital  as  one  of  ileus. 
Another  characteristic  symptom  is  pain  in  the  sacrum  and  loins.  This,  in 
a  severe  form,  is  not  quite  constant ;  but  it  is  seldom  absent  in  unmodified 
cases.  Women  are  apt  to  suppose  that  it  indicates  the  approach  of 
menstruation  ;  or,  if  they  are  pregnant,  that  labour  is  about  to  set  in.  As 
a  matter  of  fact,  the  catamenia  do  frequently  appear  during  this  stage; 
sometimes  prematurely,  but  often  by  a  mere  coincidence  in  their  regular 
course.    In  men  the  pain  is  commonly  called  lumbago. 

Another  set  of  symptoms,  which  are  of  importance  because  they  may 
cause  the  disease  to  be  mistaken  for  measles,  are  those  of  common  catarrh 
— sneezing,  epistaxis,  intolerance  of  light,  lachrymation,  sore  throat,  and 
hoarseness.    The  tonsils  and  the  palate  may  also  be  reddened. 
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Lastly,  the  prodromal  stage  of  smallpox  is  occasionally  attended  with 
one  or  other  of  two  distinct  fonns  of  cutaneous  rash,  which  differ  in  their 
characters  and  still  more  in  their  significance. 

Early  roseola. — One  of  them  may  be  described  as  roseola  variolosa,  the 
name  employed  long  ago  by  Rayer.  Morton,  writing  in  1718,  records  it  in 
one  of  his  cases  (No.  xxxviii),  and  calls  it  an  early  rash  resembling  scarla- 
tina. Until  recently  most  observers  regarded  the  presence  of  this  remark- 
able rash  as  a  proof  that  measles  or  some  other  exanthem  was  present  in 
addition  to  variola.  Reinhold,  in  1840,  seems  to  have  first  taught  that  it 
is  a  preliminaiy  symptom  of  smallpox  alone.  In  this  country  Dr  Wilks 
drew  attention  to  it  in  the  '  Guy's  Hospital  Reports '  for  1857  and  for  1861. 
Watson  also  mentioned  it  in  1857.  But  Simon,  of  Hamburg,  is  the  writer 
who  has  most  fully  described  it,  and  has  recorded  the  largest  number  of 
cases. 

This  prodromal  roseola  is  more  common  in  some  epidemics  than  in 
others.  As  a  rule  it  comes  out  on  the  second  or  the  third  day  ;  but  some- 
times  it  immediately  follows  the  initial  rigor,  and  occasionally  is  the  earliest 
sign  that  anything  is  amiss  with  the  patient.  It  may  last  a  day  or  two,  but 
sometimes  is  over  in  a  few  hours. 

There  are  several  varieties  of  early  roseola.  One  is  in  blotches,  and 
sometimes  closely  resembles  measles  ;  it  may  come  out  all  over  the  body, 
perhaps  appearing  first  upon  the  face.  Another  is  an  evenly  diffused  red 
blush,  resembling  scarlet  fever,  but  (according  to  Simon)  darker  and  of  a 
more  purplish  tint.  This  has  often  a  characteristic  distribution,  which  was 
pointed  out  by  Hebra :  it  is  limited  to  a  triangle  having  for  the  base  a 
horizontal  line  drawn  across  the  abdomen  about  the  level  of  the  umbilicus 
between  the  two  iliac  spines,  while  the  apex  is  formed  by  the  contact  of  the 
two  thighs.  It  may  also  be  visible  in  the  axillae,  and  on  the  adjacent  parts 
of  the  upper  arms  and  of  the  chest.  On  the  limbs  it  affects  the  extensor 
surfaces  of  the  elbows  and  knees,  the  backs  of  the  hands  and  fingers, 
and  each  foot  in  the  course  of  the  tendon  of  the  extensor  hallucis.  Its 
distribution  is  so  characteristic  that  it  once  enabled  Dr  Fagge  to  diagnose 
a  case  in  which  there  was  no  other  reason  to  suspect  smallpox.  Simon  has 
recorded  an  instance  of  roseola  variolosa  in  which  the  disease  aborted, 
although  its  nature  was  proved  by  the  patient's  sister  suffering  from  an 
attack  of  variola  at  the  same  time.  Sometimes^  the  seat  is  irregular.  We 
have  in  our  museum  at  Guy's  Hospital  models  of  a  case  in  which  it  affected 
only  the  flexor  surfaces  of  the  forearms  (Nos.  8  and  9)  ;  and  in  women  it 
may  be  limited  to  the  skin  about  the  nipples.  A  third  variety  resembles 
urticaria,  while  in  many  cases  there  are  petechiae  which  leave  brownish 
stains  after  the  rash  has  faded.  Hebra  and  Trousseau  independently  re-  ' 
marked  that  the  parts  affected  by  roseola  variolosa  afterwards  remain  free 
from  the  proper  smallpox  rash  ;  and  subsequent  observers  have  confinned 
this  statement. 

This  early,  prodromal,  or  initial  roseola  is  not  a  common  symptom  of 
variola.  In  an  epidemic  at  Bradford  in  1893  Dr  W.  A.  Evans  observed  42 
cases  among  1055  patients,  and  this  was  a  larger  proportion  than  usual. 
Among  these  forty-two  cases,  seven  were  like  scarlatina,  four  exactly  like 
measles,  and  the  rest  were  local,  not  general,  most  of  them  aflfectino-  the 
lower  part  of  the  abdomen  and  the  thighs  (see  also  Dr  Sharkey's  paper  in 
'  St.  Thomas's  Hospital  Reports '  for  1880). 

Early  'purpura.—YQry  different  is  another  form  of  initial  eruption, 
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which  marks  the  most  fatal  variety  of  smallpox,  the  Variolte  nigrcn  of  older 
writers,  also  known  as  Furpura  variolum,  and  Malignant  or  Hceinurrhay ic 
smallpox. 

After  the  usual  early  symptoms  have  been  present  for  eighteen  to 
thirty-six  hours  there  appears  on  the  trunk  and  the  limbs  a  diffused  scarlet 
redness,  which  at  first  can  be  made  to  disappear  by  pressure  with  the  finger. 
This  soon  becomes  the  seat  of  extensive  effusions  of  blood,  in  spots  and 
patches  of  all  sizes  and  shapes.  Large  black  rings  form  round  the  eyes, 
and  the  conjunctivae  are  ecchymosed :  this,  according  to  Marson,  may  be 
seen  very  early  in  the  case,  and  is  always  a  most  dangerous  symptom.  The 
breath  has  a  horrible  fcBtor,  from  a  sloughing  inflammation  of  the 
fauces.  Haemorrhage  may  occur  from  any  or  all  of  the  mucous  surfaces. 
Bloody  liquids  are  coughed  up  or  vomited,  or  discharged  from  the  uterus 
or  the  bladder ;  or  there  may  be  epistaxis,  or  a  sanguineous  flow  from 
the  eyes  or  the  ears.  The  urine  is  extremely  foetid,  and  it  is  albu- 
minous even  when  it  contains  no  blood.  The  patient  generally  complains 
of  severe  pain  at  the  prsecordia,  and  suffers  severely  from  vomiting.  Yet, 
according  to  Curschmann,  the  temperature  is  seldom  over  104°  until  just 
before  the  fatal  termination.  Both  he  and  Marson  remark  tliat  conscious- 
ness is  retained  almost  to  the  last ;  few^  patients  are  so  fortunate  as  to 
become  quickly  delirious  or  comatose."  Anaesthesia  or  hyperaesthesia  of 
certain  parts  of  the  surface,  and  paralytic  affections  of  the  limbs,  are  said 
to  have  been  observed  by  Ziilzer.  Before  death  the  whole  body  becomes 
black  or  of  a  leaden  grey  colour.  According  to  Marson,  the  smallpox  erup- 
tion is  nearly  always  confluent  in  cases  of  this  kind  ;  but  they  often  end  too 
rapidly  for  this  stage  to  be  reached.  Dr  Fagge,  however,  recorded  two  or 
three  instances  in  which,  although  the  disease  was  prolonged  for  several 
days,  not  even  papules  oould  be  discovered.  The  first  of  these  cases 
occun-ed  in  the  clinical  ward  of  Guy's  Hospital ;  the  patient  lived  four  or  five 
days,  and  as  no  sign  of  a  proper  smallpox  eruption  could  be  detected,  it 
was  supposed  not  to  be  an  example  of  purpura  variolosa;  but  a  few  days 
aft^n^ards  the  clinical  clerk  who  watched  the  patient  fell  ill  with  a  mild 
attack  of  smallpox. 

Purpura  preceding  the  exanthem  of  smallpox  is  particularly  apt  to 
attack  drunkards,  women  recently  confined,  and  those  who  are  pregnant. 

The  early  stage  in  slight  and  abortive  cases. — Occasionally  the  symptoms 
during  the  prodromal  stage  are  very  slightly  marked,  or  even  absent ;  the 
proper  exanthem  apparently  succeeds  a  few  hours'  malaise,  or  is  itself  the 
first  sign  that  the  patient  is  ill.  In  such  cases  the  disease  is  always  very 
mild.  They  are  not  common  even  in  vaccinated  persons,  and  are  exceed- 
ingly rare  in  unprotected  patients. 

Unlike  a  slight  prodromal  stage,  a  severe  one  is  no  guide  to  the  future 
course  of  the  case.  In  women  and  in  children  alarming  symptoms  are  often 
present  during  the  first  day  or  two,  and  yet  the  subsequent  course  of  the 
disease  is  mild.  The  most  extreme  instance  of  this  is  a  form  of  smallpox 
which  was  long  ago  described  by  Sydenham  as  Fehris  variolosa,  and  by  de 
Haen  as  Variolce  sine  variolis.  After  a  well-marked  initial  stage  the 
disease  aborts,  and  the  patient  is  well  in  three  or  four  days,  or  in  six  at  the 
latest. 

The  exanthem. — As  a  rule,  the  third  day  is  that  on  which  the  charac- 
teristic eruption  of  variola  appears  :  but  in  children  it  is  often  the  second 
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day.    Exceptionally  nothing  is  to  be  seen  until  the  fourth  day,  and  this 
delay  is  of  favourable  prognosis.* 

The  specific  and  constant  exanthem  of  smallpox  is  first  papular,  then 
vesicular,  and  finally  pustular.    The  papule  is  round  and  smooth ;  at  first 
it  may  be  scarcely  redder  than  the  rest  of  the  skin ;  and  as  it  is  hard,  like 
a  small  shot,  it  can  often  be  better  felt  than  seen.  After  twenty-four  hours  it 
is  always  decidedly  reddened  and  has  increased  in  size.    It  depends  upon 
a  definite  change  in  the  superficial  and  middle  cells  of  the  rete  mucosum, 
which  are  swollen  and  opaque  from  the  first.    Liquid  exudation  quickly 
takes  place,  so  that  by  the  end  of  two  days  the  horny  layer  of  the 
epidermis  is  raised  to  form  a  minute  conical  vesicle.    By  the  fourth  or  fifth 
day  of  the  eruption  (seventh  or  eighth  of  the  disease)  the  vesicle  is  as  large 
as  a  split  pea,  hemispherical  in  form,  and  opaline  in  appearance.    As  a 
rule,  the  pock,  or  pocket,  has  a  central  depression— the  umbilicus.  The 
origin  of  this  has  been  much  discussed  ;  it  generally  seems  to  depend  upon 
the  fact  that  the  original  papule  was  developed  round  the  mouth  of  a  hair- 
sac,  or  else  round  that  of  a  sweat-gland,  either  of  which  structures  may 
afterwards  form  a  retinaculum,  tying  down  the  roof  of  the  vesicle  in  the 
middle.    Rindfleisch  gives  a  drawing  of  a  preparation  in  which  a  sudori- 
parous duct  is  plainly  seen  in  this  relation  to  the  pock,  and  he  says  that 
he  has  many  such  specimens  in  his  possession.    However,  it  would  seem 
that  this  explanation  is  not  always  applicable,  since  the  pock  does  not 
bear  a  constant  relation  to  any  of  the  canals  which  traverse  the  cuticle. 
In  all  probability  a  similar  function  may  be  discharged  by  one  of  the 
mimerous  bands  which  cross  the  upper  part  of  every  vesicle  in  a  direction 
more  or  less  vertical,  dividing  it  into  a  number  of  separate  chambers.  This 
Jnculated  character  of  the  jDOck  attracted  notice  long  before  its  structure 
was  understood  ;  it  explains  why  only  a  small  part  of  the  fluid  is  evacuated 
when  a  needle  is  introduced  into  the  roof  at  a  single  spot.    As  Auspitz  and 
Basch  showed,  the  septa  are  formed  out  of  the  original  cells  of  the  rete 
mucosum,  small  bundles  of  which  cohere  together,  and  become  stretched 
out  into  filaments  and  bands  as  the  exudation  accumulates  around  them. 
In  this  fluid  leucocytes  are  present  in  small  numbers  from  the  first  ;  they 
go  on  increasing,   and  thus  transparent   serum   gradually   passes  into 
opaque  pus  ;  the  change  is  complete  in  about  six  or  seven  days  from  the 
first  appearance  of  the  papule, — that  is  by  the  ninth  or  tenth  da}'-  of  the 
disease.     The  pustule,  when  fully  formed,  is  often  hemispherical,  the 
umbilicus  having  disappeared  in  consequence  of  the  rupture  of  the  retina- 
culum which  formed  it: 

While  the  roof  and  cavities  of  the  pock  are  thus  being  developed,  changes 
are  going  on  in  its  floor,  which  consists  of  the  papillary  layer  of  the  cutis, 
with  at  least  the  lowest  cylindrical  stratum  of  the  rete  Malpighii.  Whether 
a  swollen  state  of  the  papillae  has  any  share  in  the  formation  of  the  original 
papule  appears  to  be  doubtful,  but  there  is  no  doubt  that  its  redness 
is  due  to  their  hypertemia  ;  and  (according  to  Barensprung)  this  extends 
down  through  the  whole  thickness  of  the  skin.  The  exudation  which  fills 
the  vesicle,  and  afterwards  the  pustule,  is  derived  from  these  vascular  tissues. 
But  Curschmann  says  that,  so  far  from  the  papillae  being  always  enlarged 
at  this  stage,  they  are  often  rather  flattened  by  the  pressure  to  which  they 

*  Among  thirty-eight  cases  of  Variola  recorded  by  Dr  Richard  Morton  in  the  citv  of 
London  two  hundred  years  ago  (1670-91)  the  eruption  appeared  on  the  third  day  in 
twenty-six,  on  the  fourth  in  seven,  and  on  the  second  in  five.  ' 
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are  subjected.  In  some  cases,  however,  they  become  the  seat  of  an  infiltra- 
tion of  leucocytes,  which  is  so  intense  that  it  obliterates  their  blood-vessels, 
and,  indeed,  destroys  their  structure  completely,  converting  them  into  a 
white  or  ash-grey  substance.  German  histologists,  in  accordance  with  their 
usual  terminology,  describe  this  form  of  pock  as  diphtheritic  (vide  supra, 
p.  53).  The  contrast  is  the  greater  because  the  surrounding  skin  is  of 
a  bright  red  colour  for  a  considerable  distance,  making  what  is  termed 
the  halo  or  areola.  The  infiltration  of  leucocytes  into  the  floor  of  the 
diphtheritic  pock  may  extend  to  a  varying  depth  in  the  derma,  or  even 
through  it  into  the  looser  tissue  beneath.  Rindfleisch  gives  a  drawing  from 
an  injected  preparation,  in  w^hich  the  affected  area  had  failed  to  receive 
any  of  the  colouring  matter,  showing  that  its  vessels  were  no  longer  per- 
meable. 

Many  of  the  pustules  of  smallpox  undergo  destruction  almost  as  soon 
as  they  are  fully  formed.  They  break,  or  are  ruptured,  giving  exit  to  a 
honey-like  matter,  which  collects  in  drops  upon  the  face  or  other  exposed 
parts  of  the  patient's  skin,  and  saturates  his  shirt,  his  pillow,  and  his  sheets. 
Others,  however,  remain  uninjured,  and  ultimately  dry  up  without  dis- 
charging their  contents.  First  a  yellow-brown  spot  appeal's  in  the  roof  of 
the  pock  ;  this  sinks  in,  so  as  somewhat  to  resemble  the  earlier  umbilicus ; 
gradually  it  enlarges  and  extends  to  the  periphery.  The  process  of  desic- 
cation, both  in  ruptured  pustules  and  in  those  which  are  entire,  begins 
about  eight  or  nine  days  after  their  first  appearance  in  a  papular  form. 
The  crusts  vary  in  colour  from  yellow  to  brown,  or  even  black,  as  more  or 
less  blood  is  mixed  with  the  pus  of  which  they  are  formed.  It  is  now  that 
the  extent  to  which  the  papillary  layer  of  the  true  skin  has  been  involved  in 
the  inflammation  becomes  important.  If  it  has  escaped,  the  crusts  fall  off 
in  four  or  five  days  (about  the  fifteenth  or  sixtenth  day  of  the  disease), 
leaving  purple-red  stains,  but  little  or  no  permanent  cicatrisation.  But  if 
pus-cells  have  infiltrated  the  papillae,  or  the  whole  thickness  of  the  skin, 
these  structures,  to  whatever  depth  they  may  have  been  affected,  slough 
away  and  become  detached  as  shreds,  adhering  to  the  under  surface  of  the 
crusts.  Their  separation  takes  longer,  and  may  not  begin  until  the 
eighteenth  or  twentieth  day.  Moreover,  when  it  occurs,  granulating  sur- 
faces are  exposed  which  may  take  a  considerable  time  to  heal.  The  result- 
ing cicatrices  are  for  a  time  of  a  brown  colour,  but  ultimately  they  become 
whiter  than  the  skin  around  them.  They  may  either  be  so  faint  as  to  be 
scarcely  perceptible,  or  more  or  less  deep  and  pitted  ;  and  it  may  be  only 
months  after  recovery  that  they  become  depressed  to  the  full  extent.  (See 
models  in  the  Guy's  Hospital  Museum,  Nos.  12 — 18.) 

Distribution. — The  exanthem  of  variola  appears  first  upon  the  face  and 
scalp,  especially  on  the  forehead  and  about  the  eyes,  the  nose,  and  the 
upper  lip.  A  few  hours  afterwards  it  is  to  be  seen  upon  the  trunk  and 
the  arms.  Marson  mentions  the  wrists  as  among  the  earliest  parts  affected, 
and  says  that  on  the  legs  and  the  feet  it  is  generally  two  days  later  than 
elsewhere.  He  also  lays  stress  on  the  fact  that  the  papules  come  out  "  in 
threes  and  fives,  forming  crescents,"  or  even  a  complete  circle  if  two 
crescents  happen  to  coalesce.  During  the  first  day  or  two  fresh  spots  keep 
appearing,  even  on  those  parts  which  are  already  more  or  less  thickly 
covered ;  but  by  the  end  of  this  time  the  eruption  is  complete,  for  even 
if  a  few  more  should  afterwards  show  themselves  they  soon  abort  and  die 
away.  A  curious  circumstance  is  that  smallpox  specially  affects  any  parts 
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of  the  skin  wliicli  may  happen  to  have  been  recently  irritated  ;  the  red 
patch  from  a  mustard  plaster  applied  during  the  incubation  or  shortly 
before  ^Yill  present  many  more  pocks  than  the  regions  adjacent. 

Certain  mucous  membranes  take  part  in  the  eruption  of  smallpox,  but 
not  in  quite  the  same  way  as  the  skin.    There  first  appear  raised  spots, 
whitish  or  grey  in  coloui",  contrasting  with  the  reddened  state  of  the  surface 
around  them  ;  and  they  quickly  pass  into  excoriations.    They  are  some- 
times present  in  large  numbers  on  the  inner  side  of  the  lips  and  of  the 
cheeks ;  sometimes  they  affect  the  tonsils  and  the  palate,  which  may  become 
greatly  swollen  and  the  seat  of  deep  phlegmonous  inflammation,  ending  in 
abscess.    The  tongue  veiy  seldom  presents  aiiy  traces  of  vesicles,  but  is 
sometimes  much  swollen,  protruding  from  the  mouth,  and  rendering  the 
patient  unable  to  close  his  jaws.    The  air-passages  are  said  to  show  more  or 
less  distinct  pustules  as  low  as  the  bifurcation  of  the  trachea,  or  even 
(according  to  Wagner)  down  to  bronchia  of  the  second  or  third  order ; 
there  may  also  be  deep  ulcers  in  the  larynx,  with  perichondritis  and  necrosis 
of  cartilages,  and  oedema  of  the  epiglottidean  folds.    In  the  alimentary 
canal  nothing  resembling  a  pock  can  be  seen  below  the  upper  part  of  the 
oesophagus,  except  perhaps  in  the  rectum  close  to  the  anus,  or  at  the 
entrance  of  the  vagina.    Marson  speaks  of  tAventy-six  cases  at  the  Smallpox 
Hospital,  out  of  a  total  of  over  fifteen  thousand,  in  which  the  conjunctiva 
showed  a  single  pustule,  generally  between  the  cornea  and  the  internal 
canthus.    It  did  not  affect  the  sight  or  lead  to  any  ill  result. 

Varieties  in  the  eruptive  stage. — The  severity  of  variola  follows  the 
number  of  the  pustules.  When  they  are  so  crowded  that  they  run  together 
the  disease  is  said  to  be  confluent.  This  may  either  be  the  case  over  the 
whole  of  the  body,  or  only  over  certain  parts  of  it,  or  on  the  face  alone, 
for  the  eruption  is  never  more  abundant  than  on  the  face. 

If  the  pustules  remain  eveiy where  distinct  from  one  another  the  small- 
pox is  described  as  discrete.  Between  the  two  forms  the  state  of  the 
face  decides,  and  there  is  seldom  any  difficulty  in  calling  a  case  either 
confluent  or  discrete. 

In  discrete,  as  well  as  in  confluent  smallpox,  the  pustules  run  through 
all  their  stages.  But  there  is  a  third  vai-iety,  made  up  partly  of  dis- 
crete and  pai'tly  of  confluent  cases,  which  is  characterised  by  the  prema- 
ture subsidence  or  abortion  of  the  eruption.  For  this,  unfortunately,  there 
is  no  received  name.  German  winters*  describe  it  as  "  variolois,"  a 
word  etymologically  misleading  as  well  as  barbarous ;  since  it  is  not  "  like 
variola,"  but  is  true,  though  modified  variola,  and  capable  of  generating  the 
severer  forms  of  contagion.  In  this  country  it  is  generally  termed  modified 
smallpox,  because  it  is  seldom  seen  except  in  persons  who  have  been 
vaccinated.  But  variola  occasionally  passes  off  in  the  same  manner  in  a 
patient  who  is  unprotected  by  pi*evious  variola  or  vaooinia.f 

*  Striotl.y  speaking,  I  think  that  this  is  not  quite  correct.    It  is  true  that  German 
writers  give  varwla  modificafa  sen  mitigafa  as  a  synonym  for  their  "  variolois  r  buTh 
pract.ce  they  confine  the  use  of  the  latter  term  to  cases  of  a  certain  moderate  decree  of 
severity  and  apply  it  to  all  such  cases,  whatever  may  be  the  course  of  the  individua  pus- 
tules     Thus  Curschmann  speaks  of  variolois  as  sometimes  leading  to  destruction  of  the 
papilla  and  to  the  formation  of  deep  cicatrices,  "so  that  what  distinguislTes  the  case  from 
one  of  varwla  vera  is  merely  tlie  very  much  smaller  number  of  pustuTes."    We  should  ca 
such  a  case  one  of  very  mild  discrete  ^.modified  smallpo.x.    On  the  other  hand  Tdo  not 
find  German  writers  mentioning  under  variolois  the  examples  of  modified  confluent  small 
pox  which  will  presently  be  described.— C.  H.  F.  '^ounuent  smail- 

t  Abortive  smaUi^ox  would  perhaps  be  a  better  term. 
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1.  Discrete  smallpox. — The  eruption  presents  the  characters  which  have 
been  described  in  the  individual  pustules.  Its  amount  varies  greatly,  from 
a,  few  spots  that  can  almost  be  counted  on  the  lingers  up  to  many  thou- 
sands. At  the  time  when  they  are  acquiring  their  areola  there  is  often  a 
considerable  degree  of  swelling  of  the  surrounding  parts,  especially  where 
the  subcutaneous  tissue  is  loose.  Three  or  four  pustules  upon  the  eyelids 
may  cause  them  to  be  puffed  out  like  bladders,  so  that  on  the  ninth  and 
tenth  days  the  patient  may  be  unable  to  open  his  eyes.  Trousseau  cites  a 
case  of  Van  Swieten's  in  which  a  single  pustule  on  the  prepuce  produced 
phimosis  and  great  difficulty  in  micturition.  He  also  remarks  that  the 
absence  of  a  corresponding  degi-ee  of  tumefaction  of  the  rest  of  the  face 
renders  the  swelling  of  the  eyelids  more  conspicuous  in  some  cases  of 
discrete  smallpox  than  in  the  confluent  variety  of  the  disease. 

As  regards  the  general  symptoms  of  discrete  smallpox,  the  first  thing  to 
be  noticed  is  that  as  soon  as  the  eruption  has  fairly  begun  to  develop  itself, 
the  fever  which  has  existed  during  the  initial  stage  subsides,  and  the  tem- 
perature falls  within  thirty-six  hours  to  normal,  or  even  lower.  Its  decline 
is  not  always  quite  continuous,  being  perhaps  interrupted  by  a  slight 
evening  exacerbation.  At  the  same  time  the  pain  in  the  back  and  the 
sickness  disappear,  and  the  patient  often  feels  perfectly  well,  with  as  good 
an  appetite  as  when  in  health.  This  lull  in  the  symptoms  commonly  lasts 
for  three  days  ;  at  the  end  of  it  he  is,  in  all  cases  except  those  in  which 
there  are  but  very  few  pustules,  again  attacked  with  shivering  and  with 
febrile  disturbance,  which  is  known  as  the  secondary  fever,  or  the  suppura- 
tive fever,  or  the  fever  of  maturation.  The  pyrexia  is  generally  re- 
mittent in  type,  the  daily  variations  amounting  to  one  or  two  degi-ees 
Fahr.  The  height  to  which  the  thermometer  now  rises  varies  w^ith  the 
extent  of  the  inflammation  in  the  cutaneous  tissues,  and  therefore  roughly 
with  the  number  of  the  pustules  ;  even  in  severe  cases  it  is  seldom  above 
102O  or  1030.  The  pulse  is  quickened,  being  at  from  110  to  120.  The 
patient  at  the  same  time  complains  of  headache,  and  is  restless  and 
sleepless.  He  is  not  unfrequently  delirious,  especially  during  the  first 
night  or  two. 

It  must  not  be  supposed  that  discrete  smallpox  is  always  unattended 
with  danger.  Trousseau  relates  the  case  of  a  girl,  aged  twenty-one,  who 
had  passed  through  a  remarkably  mild  attack,  but  who  was  one  evening 
suddenly  seized  with  cerebral  symptoms  and  difficulty  of  breathing,  and  in 
an  hour  she  was  dead  ;  and  he  remarks  that  when  this  form  of  the  disease 
does  prove  fatal,  death  occurs  at  an  earlier  date  than  in  the  confluent  form 
— namely,  about  the  eighth  or  the  ninth  day.  In  ordinaiy  cases  of  discrete 
smallpox  the  fever  lasts  about  three  weeks,  or  even  less,  and  the  crusts 
have  fallen  by  the  time  that  normal  temperature  is  regained. 

2.  Confluent  smallpox. — The  eruption  fails  to  present  its  typical  charac- 
ters long  before  actual  fusion  of  the  pustules  has  taken  place.  Even  before 
any  definite  papules  can  be  recognised  there  is  often  a  diffused  redness  of  the 
face,  which  in  itself  could  hardly  be  distinguished  from  the  rash  of  measles. 
Watson  mentions  a  case  in  which  tHe  appearances  of  urticaria,  with  its 
characteristic  sensations,  were  at  the  outset  so  intermingled  with  the 
papules  of  variola  that  for  twenty-four  hours  he  doubted  which  of  the  two 
diseases  was  developing  itself  ;  and  in  other  instances  smallpox  has  been 
mistaken  for  erysipelas.  Trousseau  remarks  that  even  where  there  are,  in 
fact,  multitudes  of  papules,  the  complete  absence  of  intervals  between  them 
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may  render  one  almost  unable  to  detect  any  unevenness  of  the  surface  by 
passing  the  hand  over  the  patient's  forehead  or  cheek.  The  papules  are 
always  smaller  than  in  the  discrete  form,  and  very  early  a  milky  fluid 
collects  in  their  summits,  giving  rise  to  minute  flat  vesicles.  The  whole 
of  the  face  has  then  a  whitish-yellow  colour,  and  its  appearance  is  exactly 
like  that  of  a  mask  of  parchment,  to  which  Morton,  in  his  '  Pyretologia ' 
(1718,  Case  xxxviii),  long  ago  compared  it.  By  this  time,  however,  there  is 
already  considerable  swelling,  and  it  goes  on  increasing  up  to  the  ninth 
day  of  the  disease,  until  the  features  are  so  altered  that  it  is  impossible 
to  recognise  the  patient.  The  parts  about  the  ears  and  the  sides  of  the 
neck  become  enormously  bloated,  and  the  eyelids  cannot  be  opened.  This 
condition  is  very  painful,  and  the  scalp  is  often  so  tender  that  the  pressure 
of  the  head  upon  the  pillow  can  hardly  be  borne.  (See  models  in  Guy's 
Hospital  Museum,  19 — 22.) 

Somewhat  later,  about  the  eleventh  or  twelfth  day,  the  hands  and  the 
feet  become  red,  swollen,  and  painful.  Trousseau,  following  certain  of  the 
old  writers,  attached  a  high  prognostic  value  to  this  symptom  ;  according 
to  him  its  absence  in  confluent  variola  is  almost  always  followed  by 
death. 

The  mucous  memhranes  generally  suffer  severely  in  confluent  smallpox. 
Laryngitis  often  renders  the  voice  hoarse,  and  sometimes  causes  a  sudden 
and  fatal  fit  of  suffocation.  Trousseau  mentions  three  cases  of  this  kind, 
in  each  of  which  death  occurred  unexpectedly  on  the  eighth  day  of  an 
illness  that  had  previously  mn  a  normal  course. 

Another  complication,  perhaps  due  to  extension  of  inflammation  to  the 
parotid  gland,  is  salivation.  Trousseau  speaks  of  this  as  a  characteristic 
feature  of  confluent  smallpox.  It  begins,  he  says,  about  the  fourth  or  fifth 
day,  and  goes  on  increasing  until  by  the  ninth  or  the  tenth  day  one  or  two 
quarts  may  run  from  the  patient's  mouth  within  the  twenty-four  hours. 
Even  during  sleep  there  is  a  constant  flow  of  saliva. 

Again,  ophthalmia  is  of  frequent  occurrence,  which  (unlike  the  harmless 
discrete  pustules  of  the  conjunctivae)  is  often  attended  with  sloughing  of 
the  cornea,  and  leads  to  permanent  blindness. 

From  the  very  commencement  of  the  eruptive  period,  the  general 
symptoms  of  confluent  smallpox  run  a  course  which  differs  from  that  of 
the  discrete  form  of  the  disease.  Instead  of  the  temperature  falling  when 
the  papules  come  out,  it  remains  at  103°  or  104°.  There  is  often  violent 
delirium,  even  during  the  daytime.  It  may  be  quite  impossible  to  keep 
the  patient  in  bed,  except  by  tying  him  down  with  a  folded  sheet  across 
the  chest.  If  free,  he  must  be  most  carefully  watched,  or  he  is  very  likely 
to  throw  himself  out  of  a  window  or  over  the  stairs.  In  those  who  have 
been  intemperate  the  nervous  disturbance  often  assumes  the  form  of 
delirium  tremens. 

Convulsions  are  a  frequent  and  often  a  very  grave  complication. 

Retching  and  vomiting  sometimes  run  on  throughout  this  period  of  the 
disease;  and  diarrhoea  is  obstinate  and  troublesome.  The  urine  contains 
albumen  in  a  large  number  of  cases. 

When  suppuration  is  established,  there  is  a  further  rise  of  temperature, 
the  secondary  fever.  It  rises  higher  than  in  discrete  smallpox,  although, 
from  the  patient's  previous  state,  this  fever  of  maturation  is  less  con- 
spicuous. 

The  secondary  fever  is  the  most  dangerous  period  of  variola.  Few 
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patients  die  before  the  eleventh  day;  the  most  fatal  days  are  the  twelfth, 
the  thirteenth,  and  the  fourteenth.  Towards  the  last  there  is  generally 
coma ;  sometimes  hyperpyrexia  is  present,  as  in  a  case  of  which  Wunderlich 
gives  a  chart,  and  in  which,  before  its  termination  on  the  eleventh  day,  the 
thermometer  registered  109°,  In  many  instances  the  immediate  cause  of 
death  is  bronchitis,  pneumonia,  pleurisy,  or  pericarditis.  Even  under  the 
most  favourable  circumstances  the  fever  runs  on  for  at  least  ten  days 
longer.  Not  infrequently,  during  the  third  week,  the  patient  falls  into  a 
typhoid  condition,  with  sordes,  a  dry  brown  tongue,  muttering  delirium, 
and  subsultus ;  and  these  symptoms  are  justly  regarded  with  dread. 

When  recovery  is  to  take  place,  whether  from  the  discrete  or  the 
confluent  form  of  the  disease,  the  redness  and  the  swelling  of  the  face 
subside,  as  the  pustules  undergo  conversion  into  crusts.  The  pain  from 
which  the  patient  has  been  suffering  passes  off,  but  only  to  be  followed  by 
the  most  intolerable  itching.  His  fever  also  declines  more  or  less  rapidly, 
being  now  proportionate  to  the  amount  of  inflammatory  action  still  going 
on.  He  regains  his  appetite,  and  becomes  once  more  able  to  sleep.  He 
opens  his  eyes,  and  gradually  his  features  begin  to  reassume  their  natural 
outlines.  At  the  time  when  the  crusts  are  falling  off,  or  a  little  later,  he 
generally  loses  almost  all  his  hair,  and  if  the  deeper  layers  of  the  skin  of 
the  scalp  have  been  involved  in  the  morbid  processes  there  is  always 
reason  to  fear  that  permanent  atrophy  of  the  hair-sacs  may  result. 

The  confluent  variety  of  smallpox  usually  lasts  about  four  weeks  before 
the  fever  subsides. 

3.  A  minor  variety  of  smallpox,  which  sometimes  occurs  in  confluent  cases, 
is  characterised  by  the  occurrence  of  haemorrhage  into  the  pustules.  This 
must  not  be  confounded  with  the  "  hsemorrhagic  variola,"  which  proves 
fatal  at  an  early  period  before  the  proper  exanthem  has  come  out  (supra, 
p.  191).    By  way  of  distinction  Curschmann  calls  it  variola  Jicemorrhagica 
pustulosa.    As  a  rule,  those  pustules  which  are  seated  upon  the  lower  limbs 
are  the  first  to  show  a  purple  colour.    Bleeding  presently  takes  place  from 
the  nose,  kidneys,  intestines,  and  other  mucous  surfaces.     In  women 
menstruation  sets  in,  or  abortion  occurs  if  they  are  pregnant.    The  gums 
become  spongy  and  bleed,  as  in  scorbutus  ;  the  fauces  show  a  sloughing 
"  diphtheritic  "  affection,  which  is  attended  with  a  terrible  foetor.  The 
constitutional  symptoms  are  in  most  respects  severe ;  but  although  the 
pulse  is  very  rapid  the  temperature  during  the  eruptive  stage  is  seldom 
above  102°,  and  it  not  rarely  falls  to  95°,  or  even  lower,  before  the  patient's 
death.    Curschmann  says  that  this  variety  of  smallpox  occurs  chiefly  in 
persons  over  forty  years  of  age,  and  in  such  as  were  previously  out  of 
health.    He  describes  it  as  being  almost  always  fatal ;  but  remarks  that 
in  patients  who  have,  in  their  delirium,  got  out  of  bed  and  walked  about 
during  the  early  part  of  the  eruptive  stage,  the  pustules  on  the  legs  may 
become  filled  with  blood,  without  the  case  being  particularly  serious.  A 
few  petechise  on  any  part  of  the  surface  are  not  a  dangerous  symptom. 

4.  Another  very  rare  and  fatal  variety  of  the  smallpox  exanthem  in  which 
the  pustules  are  confluent  in  separate  patches  was  described  by  Marson 
as  corymbose.  His  account  of  it  will  be  found  in  Reynolds'  '  System  of 
Medicine,'  but  no  one  appears  to  have  confirmed  his  observ^ations  except 
Dr  ConoUy,  who  figured  a  case  in  the  Hardwicke  Hospital  at  Dublin  (quoted 
by  Dr  Moore). 

5.  Modified  smallpox. — The  course  of  the  eruption  is  much  less  regular 
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in  properly  vaccinated  persons  than  in  the  ordinary^  disease,  whether  dis- 
crete or  confluent.  During  the  initial  stage  no  distinction  can  be  drawn 
between  it  and  them  ;  for  though  there  is  a  large  proportion  of  cases  m 
which  that  stage  is  but  little  marked,  in  some  instances  it  lasts  the  usual 
time,  and  is  attended  with  severe  symptoms.  When  the  papules  are  seen, 
they  may  appear  on  the  trunk  or  limbs  before  there  are  any  on  the  face, 
and  yvith  the  exanthem  the  temperature  faUs,  as  in  unmodified  discrete 
variola— but  with  greater  rapidity,  and  without  any  inten-uption  in  its 
downward  path,  so  that  in  less  than  twenty-four  hours  it  is  nonnal. 

It  is  thus  evident  that  no  definite  period  can  be  fixed  at  which  the 
modified  character  of  a  given  case  of  smallpox  first  becomes  apparent. 
Sometimes  the  eruption  dies  away  before  it  has  passed  out  of  the  papular 
stage.  Sometimes  the  papules  undergo  a  partial  conversion  into  vesicles, 
which  then  rapidly  dry  up.  A  special  modification  of  this  variety  of  the 
affection  has  long  been  known  as  the  "  horn-pox  "  (variola  verrucosa) ;  but 
writers  by  no  means  agree  in  their  descriptions  of  it,  for  while  Trousseau 
speaks  of  the  vesicles  as  drying  up  and  leaving  in  their  places  small,  hard, 
corneous  projections,  which  fall  by  a  sort  of  desquamation  between  the 
tenth  and  the  fifteenth  days,  Curschmann  says  that  after  the  scabs  have 
become  detached,  the  solid  bases  of  the  pocks  remain  for  a  considerable 
time  as  warty  elevations,  especially  on  the  face. 

Again,  in  yet  other  cases  of  modified  smallpox,  the  vesicles  pass  on 
into  pustules.  The  change  then  appears  to  take  place  unusually  rapidly, 
and  the  pustules  themselves  are  often  extremely  small,  and  probably  never 
reach  so  great  a  size  as  that  to  which  they  may  attain  in  the  unmodified 
forms  of  the  disease. 

Lastly,  even  confluent  smallpox  may  occasionally  run  its  nonnal  course 
for  ten  or  twelve  days,  and  then  suddenly  subside,  so  that  the  case  must  be 
refeiTed  to  the  form  of  the  disease  which  has  been  modified  by  vaccina- 
tion. 

Complications  and  results. — The  complications  of  smallpox  are  nmnerous, 
and  in  unmodified  cases  are  almost  constant.  Bronchitis  is  frequent,  and 
often  attended  with  lobular  pneumonia ;  pleurisy,  when  it  occurs,  is  apt  to 
lead  to  empyema ;  and  oedema  of  the  laiynx  from  ulceration  and  necrosis  of 
the  aiytfenoid  cartilages  has  occasionally  proved  fatal.  Salivation  is  frequent 
and  distressing.  The  febrile  albuminuria  rarely  leads  to  subsequent 
nephritis.  Diphtheria  is  a  dangerous  complication  and  not  a  very  rare 
one. 

The  sequelce,  beside  the  pitting,  are  chiefly  various  forms  of  local  sup- 
puration, like  those  which  follow  enteric  and  scarlet  fevers :  abscesses  in 
the  skin  and  lymph-glands,  furunculi  and  ecthyma,  tympanitis  and  otor- 
rhoea,  local  gangrene  and  phlegmonous  eiysipelas.  In  severe  cases  the 
cornea  may  ulcerate,  and  the  eye  be  lost,  but  happily  these  events,  formerly 
common,  are  now  become  rare. 

Convalescence  is  usually  rapid,  and  the  health  and  strength  are  not  im- 
paired as  after  enteric  fever. 

Infection  lasts  until  the  last  scabs  have  been  shed. 

The  protection  afforded  by  smallpox  is  probably  the  most  complete 
known.  Relapses  never  follow,  and  although  second  attacks  undoubtedly 
occur,  they  are  more  rare  than  in  the  case  of  typhus,  measles,  or  scarla- 
tina. 
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Post-mortem,  anatomy. — The  marks  of  the  characteristic  exanthem 
are  found  on  the  skin  and  the  mucons  membrane  of  the  mouth,  pharynx, 
and  (lesophagus,  of  the  nasal  passages,  larynx,  and  trachea.  There  is 
always  evidence  of  bronchitis,  and  often  of  broncho-pneumonia.  In 
hsemorrhagic  cases  mucoid  and  subserous  extravasations  are  found. 

In  the  pustules  staphylococci  are  present,  but  no  specific  microbes  ; 
probably  there  is,  as  in  severe  enteric  fever  and  scarlatina,  ordinary  sup- 
purative infection  in  addition  to  that  of  the  specific  contagion. 

Diagnosis. — Smallpox  in  its  natural  form  can  scarcely  be  confounded 
with  any  other  disease.  The  vomiting  and  backache  of  its  advent,  the 
high  fever,  the  constant  exanthem,  with  its  pustules  and  secondary  fever, 
are  too  striking  to  be  overlooked.  But  it  is  as  modified  by  vaccination 
that  variola  meets  us  in  civilised  countries,  and  then  it  is  sometimes  over- 
looked, or  supposed  to  be  present  when  it  is  not. 

The  possibility  of  its  presence  should  be  considered  in  every  case  of 
lumbago  with  fever,  of  vomiting  with  fever,  and  of  fever  with  a  roseolous 
rash.  The  vaccination  marks  on  the  arms  should  be  looked  for,  and  if 
absent  or  imperfect  the  case  should  be  isolated  at  once.  A  severe  attack  of 
influenza  may  simulate  smallpox  for  the  first  day  or  two.  The  "  triangular 
rash  "  of  Hebra  is  characteristic,  but  a  more  general  prodromal  rash  may 
resemble  that  of  measles  (except  in  not  affecting  the  face  so  much)  or  that 
of  scarlatina.  When  the  characteristic  papular  exanthem  follows  on  the 
third  day  the  diagnosis  of  variola  is  usually  plain,  when  none  occurs  on 
the  fourth  day  it  is  certainly  disproved.  Hsemorrhagic  variola  may  be  easily 
confounded  with  purpura,  or  rather  it  is  purpura,  but  secondary  to  a  specific 
fever ;  and  in  the  absence  of  local  inflammation  this  can  only  point  to 
variola,  to  scarlatina,  or  to  typhus. 

Often,  however,  a  case  is  not  seen  until  the  papules  have  developed  into 
pustules  and  the  history  is  not  available,  or,  as  once  happened  to  the  writer, 
is  designedly  distorted.  The  diagnosis  of  smallpox  then  rests  on  the  distri- 
bution of  the  pustules  and  the  character  of  the  fever.  No  one  could 
mistake  variola  for  acne  unless  totally  ignorant  of  both  ;  but  it  has  been 
and  probably  will  be  mistaken  for  secondary  syphilis  and  for  chicken-pox. 
Special  points  of  diagnosis  will  be  again  considered  under  Varicella,  Typhus, 
and  Syphilis. 

Mortality. — Between  ten  and  twenty  about  25  per  cent,  of  unprotected 
cases  are  fatal.  More  than  half  the  unvaccinated  patients  above  thirty 
years  old  die,  and  of  those  above  sixty  nearly  80  per  cent.  To  children 
under  five  smallpox  is  as  fatal  as  to  adults  between  thirty  and  forty ;  about 
half  of  those  who  are  attacked  die. 

Among  sixty-seven  cases  recorded  by  Morton  in  Queen  Anne's  reign 
(before  inoculation  or  vaccination  were  known),  all  but  two  being  under 
thirty  years  of  age,  thirty-eight  recovered  and  twenty-nine  died — a  mor- 
tality of  43  per  cent.  Of  four  cases  complicated  by  abortion  only  two  were 
fatal 

Prognosis. — The  points  upon  which  this  depends  have  been  already  indi- 
cated. They  are,  first,  the  number  and  quality  of  vaccination  m^arls.  The 
statistics  of  the  Smallpox  Hospital  for  twenty  years  show  that  where  four 
distinct  and  pitted  scars  were  present  the  mortality  was  only  one  in  two 
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hundred ;  where  three  equally  good  were  found,  less  than  1  per  cent.  : 
where  three  indifferent  marks,  more  than  3  per  cent.  Two  good  marks 
kept  the  mortality  down  to  2'3  per  cent.,  two  poor  ones  only  to  8  per  cent. 
With  one  good  mark,  less  than  4  per  cent,  of  the  patients  died,  and  with 
one  indifferent  mark  nearly  12  per  cent.  At  the  same  hospital  the  mor- 
tality among  unvaccinated  patients  generally  was  37  per  cent.  (Marson). 

In  Dr  Collie's  book  on  Fevers  will  be  found  a  series  of  tables  (pp.  174-9) 
showing  the  effect  of  vaccination  in  diminishing  the  mortality  of  variola 
in  young  and  old  patients  in  the  epidemics  of  1871  and  1881.  These  con- 
firm the  results  of  Marson. 

The  second  indication  for  prognosis  is  the  abundance  of  the  exanthem. 
Marson's  statistics  give  the  mortality  among  2654  of  unvaccinated  patients 
as  4  per  cent,  in  cases  of  discrete  variola  ;  8  per  cent,  in  cases  of  semi- 
confluent,  including  coherent,  variola ;  and  50  per  cent,  in  cases  of  confluent 
variola.  A  purpuric  eruption  is  of  serious  omen — most  so  when  it  precedes 
the  true  exanthem  ;  hsemorrhagic  pustular  smallpox  is  also  dangerous,  but 
not  so  dangerous  as  haemorrhage  in  the  papular  or  vesicular  stage. 

The  most  favourable  age  is  from  seven  or  eight  to  twenty.  Above  thirty 
the  prognosis  is  grave,  and  above  fifty  almost  hopeless. 

Intemperance,  delirium,  convulsions,  and  want  of  sleep  are  indicative 
of  danger. 

Pregnancy  is  a  very  serious  complication  :  abortion  usually  takes  place, 
and  the  mother  dies  soon  after.  Cases,  however,  are  recorded  in  which 
both  the  mother  and  the  child  have  survived. 


Treatment. — There  is  no  special  means  of  curing  smallpox  apart  from 
treatment  of  the  fever  and  of  the  local  complications.  .  The  most  rigid 
isolation  is  of  course  necessary  for  the  sake  of  others,  and  all  who  come  in 
contact  with  the  patient  should  be  revaccinated.  Free  ventilation  and  the 
utmost  cleanliness  are  the  first  essentials.  Diarrhoea  should  be  checked. 
Laudanum  and  morphia  are  extremely  valuable  as  hypnotics.  Ammonia 
and  senega  are  needed  for  bronchitis,  and  stimulants  during  the  suppurative 
stage,  especially  when  boils  or  abscesses  appear. 

Constant  watching  is  necessary,  in  order  to  prevent  the  patient  escaping 
from  the  sick-room  or  doing  himself  an  injmy  in  his  delirium.  But  Dr 
Collie  recommends  that  a  i-estless  patient  should  be  allowed  to  get  out  of 
bed,  and  even  to  sit  by  the  fire,  if  he  persists  in  the  attempt. 

In  order  to  ease  the  irritation  of  the  skin  and  prevent  scratching,  as  well 
as  to  soothe  the  fever,  warm  or  lukewarm  baths  of  about  100°  or  about  85° 
Fahr.  are  recommended,  followed  by  inunction  with  oil  or  vaseline.  The 
face  should  be  covered  with  a  thick  layer  of  lead  or  zinc  ointment,  and 
the  pustules  should  be  pricked  as  soon  as  formed,  in  order  to  diminish 
scarring. 

The  good  effect  of  ointments,  masks,  and  other  means  of  excluding  lidit 
has  been  long  recognised  as  the  most  efficient  treatment  to  prevent  deep 
suppuration  and  consequent  disfigurement  from  scars.  The  patient  has 
been  kept  in  a  dark  room  with  the  same  object.  Probably  this  depends  on 
excluding  the  violet  and  ultra-violet  actinic  rays,  the  effect  of  which  in 
producing  dermatitis  and  pigmentation  of  the  skin  is  familiar  to  observant 
Alpme  climbers.  These  effects  have  been  carefully  and  scientifically  investi- 
gated by  Dr  Bowles  (  "  Sunburn  on  the  Alps,"  1888  and  1890.  "  Influence  of 
Light  on  the  Skin,"  '  Brit.  Journ.  of  Derm.."  vols,  vii  and  ix,  p.  258).  See 
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also  an  interesting  paper  by  Dr  Finsen  of  Copenhagen  on  the  "  Treatment 
of  Smallpox  "  by  the  red  rays  of  light,  '  Brit.  Med.  Journ.,'  December  7th. 
1895,  and  again  in  September  30th,  1899. 

Vaccination  in  unprotected  persons  exposed  to  contagion  is  imperative ; 
and  even  if  performed  after  the  first  symptoms  of  the  disease  have  appeared, 
it  probably  has  some  eflfect  in  diminishing  its  severity. 

But  thp  true  treatment  for  smallpox  is  prophylactic,  not  curative,  and 
will  next  be  considered. 

Vaccinia. — Syn.  Cow-pox,  Attenuated  Variola. — The  terrible  uiortality 
from  unmodified  smallpox,  and  the  scarcely  less  terrible  effects  it  left  behind 
— the  scarred  and  hideous  features,  the  sight  impaired  or  lost,  permanent 
deafness,  and  other  disastrous  results — can  only  be  appreciated  by  those 
familiar  with  the  general  as  well  as  the  medical  literature  of  the  last  cen- 
tury. Treatment  of  the  disease  had  been  improved  by  Sydenham,  but  its 
ravages  were  but  little  checked  until  the  introduction  of  the  practice  of 
Inoculation. 

This  has  been  carried  on  in  China  and  India  from  time  immemorial,  but 
it  is  not  known  how  it  was  introduced  into  Tui'key.  An  account  of  inocula- 
tion as  a  prophylactic  for  ox'dinary  smallpox  was  first  published  in  the 
'  Philosophical  Transactions  '  for  1714,  but  it  became  popular  seven  years 
later  by  means  of  the  letters  and  example  of  Lady  Mary  Wortley  Montagu, 
the  wife  of  the  English  ambassador  at  Constantinople.  By  inoculation  with 
the  lymph  from  a  variolous  vesicle  the  disease  is  reproduced  with  a  shorter 
incubation  period,  with  far  less  severe  symptoms,  and  with  a  far  smaller 
mortality  than  when  contracted  in  the  ordinary  way. 

Variola,  however,  thus  produced  was  still  variola,  and  as  contagious  as 
ever,  so  that  the  effect  of  general  inoculation  was  to  make  cases  of  small- 
pox more  numerous,  though  milder.  Thus,  although  the  mortality  was 
reckoned  at  only  three  in  a  thousand,  the  total  deaths  from  smallpox  were 
increased.  The  Smallpox  and  Inoculation  Hospital  was  founded  in  1746, 
and  inoculation  was  practised  there  down  to  1822,  but  after  1840  it  was 
prohibited  by  Act  of  Parliament.  The  operation  was  performed  in  China 
by  putting  variolous  crusts  into  the  nostrils,  but  in  Europe  in  exactly  the 
same  way  as  vaccination,  except  that  the  lymph  was  variolous  instead  of 
vaccine.* 

The  practice  of  vaccination — the  greatest  achievement  of  medicine — was 
the  fruit  of  the  scientific  temper  and  indomitable  perseverance  of  the 
illustrious  Edward  Jenner.  He  observed  that  the  milkmaids  in  the  great 
dairy  farms  of  Gloucestershire  were  subject  to  a  particular  eruption  of  the 
fingers,  which  was  derived  from  similar  pustules  on  the  udder  of  cows.  He 
ascertained  the  accuracy  of  a  current  belief  that  those  who  were  so  affected 
did  not  suffer  from  smallpox. f  After  a  long  investigation  he  was  so  satisfied 
of  the  fact  that  in  1798  he  inoculated  a  boy  with  the  matter  from  a  cow's 
udder  {i.  e.  with  the  cow-pox  instead  of  with  smallpox),  and  finding  that 
this  inoculation  was  as  good  a  protection  from  the  dreaded  variola  as  the 
other,  he  made  known  his  discovery.^ 

*  See  an  account  of  inoculation  and  vaccination  in  China  at  the  present  day,  by 
Dr  Cantley  ('  Brit.  Med.  Journ.,'  Oct.  5tli.  1889,  p.  761). 

t  This  had  been  noticed  before  Jenner  by  Benjamin  Jesty,  a  Dorset  fanner,  who 
actually  vaccinated  himself  and  his  children  in  1774. 

+  '  Inquiry  into  the  Causes  and  Effects  of  the  Variolse  Vaccinae,  a  disease  discovered  in 
some  of  the  western  counties  of  England,  particularly  Gloucestershire,  and  known  by  the 
name  of  the  Cow-pox,'  1798. 
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The  practice  of  inoculation  with  this  vaccine  lymph  "  rapidly  spread. 
It  was  adopted  by  the  best  physicians  abroad  as  well  as  in  England,  and  the 
process  of  "  vaccination,"'  thus  begun,  was  at  last  made  compulsoiy  in  all 
civilised  countries.  Vaccination  does  not  absolutely  protect  from  smallpox  : 
inoculation  did  not,  and  an  attack  of  smallpox  by  ordinary  contagion  does 
not  absolutely  protect.  But  variola,  like  other  exanthems,  j^rotects  in  the 
vast  majority  of  cases  against  a  second  attack ;  inoculated  variola  is  a  mild 
and  comparatively  safe  form  of  the  disease,  and  likewise  protects  from 
further  attacks  ;  vaccination  is  a  still  milder  and  perfectly  safe  fonn  of  the 
disease,  and  likewise  protects  from  future  smallpox. 

The  statistics  given  on  page  200  show  the  truth  of  this  assertion.  It 
is  also  proved  by  the  following  example,  quoted  by  Dr  Eustace  Smith.  Dr 
Gay  ton  had  1574  children  under  observation  in  the  Smallpox  Hospital  at 
Homerton  (1871-8).  Of  these  211  showed  good  vaccination  marks,  and 
only  one  of  them  died  (0  5  per  cent.)  ;  396  showed  incomplete  vaccination, 
and  39  of  them  died  (10  per  cent.)  ;  179  had  been  "  vaccinated."  but  showed 
no  scar,  and  46  of  them  died  (25  per  cent.) ;  while  of  788,  who  unhap- 
pily had  never  been  vaccinated  at  all,  no  less  than  385  died  (48*8  per 
cent.). 

Similar  evidence  on  a  large  scale  is  afforded  by  the  compulsoiy  vaccina- 
tion carried  out  in  the  great  Continental  armies,  by  the  results  in  our  own 
army,  in  the  military  school  at  Chelsea,  and  by  observations  in  Sweden,  in 
Germany,  in  France,  in  the  United  States,  and  in  India. 

It  is  certain  that  vaccinated  persons  are  to  a  small  extent  liable  to  small- 
pox, especially  if  the  scars  are  few  and  slight,  or  if  the  time  since  vaccina- 
tion has  been  very  long.  Efficient  vaccination  is  necessary  to  obtain  the 
full  benefit  of  Jenner's  discovery.  A  second  vaccination  is  desirable  about 
the  time  of  puberty,  and  repeated  vaccination  is  prudently  submitted  to  by 
those  Avho  are  going  into  contact  with  the  disease,  as  doctors  and  nurses 
taking  duty  at  a  smallpox  hospital  or  during  an  epidemic. 

With  delicate  persons  the  local  inflammation  attending  vaccination  may 
be  severe,  and  cause  some  febrile  action  and  several  days'  discomfort.  With 
feeble  infants  the  effects  may  be  more  serious.  And  it  is  now  certain  that 
vaccination  from  a  syphilitic  child  may  introduce  the  virus  of  syphilis  as 
well  as  that  of  vaccinia,  especially  if  blood  as  well  as  lymph  be  inoculated. 
This  is,  however,  an  occurrence  so  excessively  rare  that,  Avhile  every  pre- 
caution is  rightly  taken  against  it  by  choosing  healthy  infants  from  whom 
to  take  vaccine  lymph,  the  practical  risk  is  infinitesimal. 

A  much  more  common  but  less  certainly  ascertained  drawback  to  vacci- 
nation is  that  the  slight  febrile  disturbance  which  attends  it  may  call  forth 
local  or  general  disorders,  especially  eczema  and  catarrhal  inflammations. 
Swelling  of  the  axillary  lymph-glands  of  the  vaccinated  arm  and  erythe- 
matous oedema  of  the  arm  itself  are  frequent,  and  sometimes,  especially  in 
adults,  troublesome.  Erysipelas  or  pyaemia  is  a  possible  result,  but  not 
more  frequent  than  after  any  other  slight  puncture. 

It  has  been  suggested  that  these  drawbacks,  slight  as  they  are,  might  be 
avoided  by  vaccination  direct  from  the  udder  of  a  heifer  affected  with 
vaccinia  instead  of  from  a  vaccinated  child ;  and  this  plan  has  been  exten- 
sively carried  out.  But  it  has  its  disadvantages.  The  operation  is  less 
certain  of  success,  the  febrile  disturbance  is  usually  more  marked,  and  the 
maturation  of  the  pustule  and  falling  of  the  scab  is  considerably  delayed. 
Hence    arm-to-arm  "  vaccination  from  a  healthy  child  to  a  healthy  child 
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is  probably  the  best  method,  although  it  is  well,  in  order  to  meet  objec- 
tions, that  calf  lymph  should  also  be  available. 

It  was  not  until  1853  that  vaccination  was  made  compulsory  by  Act  of 
Parliament.  Subsequent  Acts  were  passed  in  1867  and  1891.  Too  many 
cases  of  inefficient  vaccination  still  occur ;  and  the  Act  has  unhappily  been 
sometimes  allowed  to  become  almost  a  dead  letter,  as  in  Leicester  and 
Gloucester.  In  the  latter  city  the  result  was  a  terrible  epidemic  of  unmodi- 
fied smallpox.  But  even  this  did  not  prevent  unscrupulous  agitation 
against  the  enforcement  of  vaccination,  and  in  1898  the  Government  was 
obliged,  against  its  judgment,  to  allow  "  conscientious  "  objections  t-o  the 
practice.  At  the  same  time  certain  changes  in  the  regulations  were  made, 
particularly  transferring  the  place  of  vaccination  from  a  station  to  the 
parents'  house,  and  up  to  the  present  time  (October,  1899)  it  appears  that 
the  numbers  vaccinated  have  increased  instead  of  diminished — an  unex- 
pected but  happy  result  so  far. 

Course  of  vaccinia. — When  vaccine  lymph  has  been  introduced  into  the 
lymphatic  spaces  of  the  skin,  an  incubation  period  of  two  days  follows.  On 
the  third  a  papule  appears,  which  in  two  days  more  becomes  a  vesicle. 
Towards  the  end  of  the  first  week  a  large  umbilicated  vesicle  has  formed, 
and  attains  its  full  development  on  the  eighth  day,  when  a  congested  halo 
surrounds  it.  The  lymph  then  becomes  turbid,  and  gradually  dries  up, 
the  areola  fades  again,  and  by  the  end  of  the  second  week  a  scab  has 
formed.  This  falls  off  about  the  end  of  the  third  week,  and  leaves  a  pitted 
depressed  scar,  at  first  darker  but  finally  whiter  than  the  surrounding  skin. 
Meanwhile  slight  pyrexia  has  begun  on  the  fourth  or  fifth  day.  increases  at 
the  beginning  of  the  second  week,  and  falls  with  the  maturation  of  the  pus- 
tule and  the  disappearance  of  the  surrounding  inflammation. 

This  process  is  sometimes  slower,  as  when  the  vaccinated  child  is  already 
in  the  incubation  stage  of  another  febrile  disorder  like  measles  ;  and  it  is 
sometimes  quicker,  or  otherwise  disturbed,  as  when  the  child  is  already 
affected  by  some  inflammatory  affection  like  eczema. 

The  course  of  a  second  vaccination  is  almost  always  rapid,  and  the 
constitutional  disturbance  usually  greater,  owing  perhaps  to  the  patient's 
age. 

Occasionally  cases  are  reported  in  which,  beside  the  ordinary  local  effect 
of  vaccination,  a  secondary  generalised  eruption  takes  place  after  a  few 
days,  with  some  fever.  These  rare  cases  are  of  small  practical  but  great 
scientific  interest. 

Nature  of  vaccinia  and  pathology  of  vaccination. — Jenner  himself 
believed  that  cow-pox  was  modified  variola.  This  was  long  disputed,  even 
after  the  experiments  made  by  Mr  Ceeley  (1839)  and  by  Mr  Badcock  (1840), 
but  more  recent  observations  and  experiments  go  far  to  establish  the 
fact.*  It  is  now  generally  believed  that  variolous  lymph  inoculated  on  a 
coVs  udder  produces  vaccinia  ;  this  inoculated  in  a  human  arm  reproduces 
itself  and  protects  from  subsequent  vaccination,  as  well  as  from  subsequent 
smallpox. 

Cows  only  are  subject  to  vaccinia,  because  the  contagion  is  conveyed  to 
them  from  human  variola  in  the  process  of  milking.    The  disease  is  only 

*  The  careful  experiments  carried  out  at  Lyons  by  Chnuveau  threw  fresh  doubt  on  the 
question.  He  found  that  inoculation  of  vaccine  lymph  produces  vaccinia  in  the  cow,  and 
that  variolous  inoculation  produces  variola.  But  the  latter  disease  could  not  be  thus 
propagated,  and  when  both  inoculations  were  made  together  the  variola  died  out,  while  the 
vaccinia  could  be  indefinitely  continued. 
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derived  by  cattle  from  human  being?,  and  dies  out  when  not  thus  rein- 
forced. It  may  also  affect  horses  and  probably  sheep,  though  the  variola 
ovina  is  in  certain  respects  different.  The  vaccinia  of  cows  is  probably  the 
same  as  one  of  the  diseases  known  as  the  "  grease  "  in  horses. 

If,  as  the  writer  believes,  vaccinia  is  true  variola  modified  by  "  cultiva- 
tion," it  furnishes  the  first  and  hitherto  the  most  successful  example  of  the 
method  of  protection  from  specific  diseases  by  previous  inoculation  with  an 
attenuated  virus. 

The  cases  of  generalised  vaccinia  mentioned  above  (p.  203)  strongly 
confirm  this  view. 

For  further  details  on  the  subject  of  vaccination,  so  interesting  as  an 
example  of  scientific  experiment  and  reasoning  applied  to  medicine,  so 
important  in  its  bearing  on  general  pathology,  and  so  deeply  affecting  the 
lives  and  happiness  of  the  human  race,  the  reader  is  referred  to  Dr  Seaton's 
article  in  Reynolds'  'System,'  and  his  'Handbook  of  Vaccination'  (1868), 
to  Sir  John  Simon's  Reports  to  the  Privy  Council,  and  to  the  late  Mr 
Ernest  Hart's  excellent  popular  pamphlet. 

The  most  complete  historical  account  of  vaccination  is  contained  in  Dr 
Crookshank's  two  volumes,  published  in  1889.  Dr  Acland  has  since  written 
for  the  second  volume  of  Allbutt's  '  System  of  Medicine '  (1897)  a  pains- 
taking and  particular  review  of  the  normal  variations  of  vaccinia  and  its 
occasional  complications,  and  Dr  Copeman  a  full  account  of  its  pathology. 

Perhaps  the  most  weighty  confirmation  of  value  of  vaccination  is  that 
given  by  the  late  Lord  Chancellor  Herschell,  the  chairman  of  the  Royal 
Commission  on  Vaccination,  which  sat  from  1889  to  1896,  who,  after 
hearing  all  that  could  be  objected  by  the  two  or  three  physicians  who 
dissent  from  the  rest  of  the  profession  on  this  subject,  made  a  statement 
which  is  printed  at  length  in  the  '  British  Medical  Journal '  for  May  15th, 
1897,  p.  1247. 

The  broad  facts  on  which  we  may  safely  rest  the  case  for  compulsory 
vaccination  in  infancy  and,  if  possible,  revaccination  at  or  soon  after 
puberty  may  be  stated  as  follows  : 

1.  The  practice  was  introduced  by  a  man  of  science  and  practical  expe- 
rience after  adequate  investigation.  It  was  very  properly  criticised,  as 
well  as  ridiculed,  and  within  a  few  years  was  accepted  by  the  whole  of  the 
profession  in  this  country. 

2.  It  was  received  with  enthusiasm  throughout  Europe  and  the  United 
States,  and  has  been  introduced  wherever  variola  is  known. 

3.  It  has  stood  the  experience  of  100  years  in  all  climates  and  races. 

4.  It  is  accepted  by  the  most  competent  judges  in  all  civilised  countries. 

5.  It  is  most  successful  where  most  rigidly  enforced,  as  in  the  German 
army,  and  less  so  where  individual  liberty  is  widest,  as  in  England.  The 
epidemic  in  the  town  of  Gloucester  in  1896  was  a  striking  lesson  of  the 
mischief  of  allowing  a  preventable  disease  to  be  freed  from  the  only  known 
means  of  prevention. 

6.  Its  scientific  justification  is  that  similar  inoculations  with  attenuated 
virus  have  since  proved  effectual  in  the  case  of  many  other  diseases. 


VARICELLA 

"  Each  little  pimple  had  a  tear  in  it 
To  wail  the  fault  its  rising  did  commit." 

Dbyden. 

History  of  the  recognition  of  Chicken-pox — Its  distinction  from  Smallpox— 
Incubation  and  onset — Characters  of  the  eruption — Symptoms  and  course — 
Sequelce — A  disease  of  children — Diagnosis — Prognosis  and  treatment. 

Synonyms. — Variola  crystallina,  spuria,  volatica,  Variolse  pusillge  (Heber- 
den),  the  Chicken-pox. — Fr.  Varicelle. — Germ.  Windpocken,  Wasserpocken. 
The  word  varicella  is  evidently  intended  as  a  diminutive  of  variola.  The 
vernacular  name  is  probably  a  corruption  of  chickpease  (French  chiche, 
Latin  cicer),  in  allusion  to  the  size  of  the  vesicles. 

Definition. — A  specific  infective  disease  with  a  characteristic  exanthem 
and  course. 

At  the  end  of  the  seventeenth  century,  soon  after  the  final  separation  of 
measles  from  smallpox,  English  writers  mention  a  variety  of  the  latter 
disease  popularly  called  "  chicken-pox."  The  same  affection  seems  to  have 
been  described  in  the  sixteenth  century  by  Vidus  Vidius,  and  by  Ingrassias, 
under  the  designation  of  "  Crystalli."  Vogel  (1764)  is  said  to  have  intro- 
duced the  name  Varicella.  In  1730  Fuller  asserted  that  chicken-pox  and 
smallpox  were  really  distinct  diseases  ;  but  Heberden,  in  the  first  volume 
of  the  '  Medical  Transactions  of  the  College  of  Physicians '  (1767),  fully 
and  conclusively  described  the  differences  between  them.  He  also  stated  the 
chief  reason  which  makes  the  recognition  of  chicken-pox  important,  namely, 
that  those  who  had  it  might  otherwise  be  deceived  into  a  false  security, 
and  neglect  keeping  out  of  the  way  of  the  smallpox. 

It  was  unfortunate  that  some  of  the  earliest  advocates  of  Jenner's 
vaccination,  being  anxious  to  show  that  the  protection  afforded  by  it  was 
absolute,  referred  every  suspicious-looking  eruption  in  persons  who  had 
been  vaccinated  to  chicken-pox.  This,  in  its  turn,  led  to  a  reaction,  and  its 
claim  to  be  regarded  as  an  independent  disease  has  been  disputed  by 
several  physicians,  including  even  Hebra.  Unfortunately,  too,  the  great 
German  dermatologist  threw  the  subject  into  further  confusion  by  em- 
ploying the  term  varicella  in  an  entirely  new  sense,  namely,  for  all  very 
mild  cases  of  smallpox.  It  is  certain  that  the  varicella  of  Heberden  is 
totally  distinct  from  the  mildest  and  most  modified  smallpox. 

The  proofs  are  (1)  that  it  occurs  in  those  who  have  been  vaccinated,  or 
who  have  had  variola,  just  as  readily  and  with  the  same  characters  as  in 
those  who  are  unprotected  ;  and  (2)  that  a  person  who  has  passed  through  it 
remains  as  susceptible  as  before  to  the  vaccine  virus  or  to  that  of  smallpox. 
In  the  '  Lancet '  for  1877  a  case  is  recorded  of  an  unvaccinated  child  who 
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was  admitted  into  St.  Thomas's  Hospital  for  chicken-pox,  but  who  was 
placed  on  the  floor  containing  the  smallpox  wards,  because  the  diagnosis 
was  at  hrst  uncertain.  Two  days  afterwards  vaccination  was  successfully 
performed,  and  eight  days  later  still  the  child  fell  ill  with  modified 
variola. 

The  characters  of  the  eruption  of  varicella,  and  the  date  at  which  it 
develops,  are  in  themselves  ample  proof  of  its  distinctness. 

The  lymph  from  the  mildest  eruption  of  variola  is  capable  of  conveying 
that  disease  by  inoculation,  but  almost  all  of  those  who  have  tried  to 
inoculate  varicella  in  the  same  way  from  its  vesicles  have  failed.  Early 
in  the  present  century  Bryce  performed  this  experiment  upon  thirteen 
children,  who  had  never  had  either  smallpox  or  cow-pox,  without  any  result. 
It  is  true  that,  in  a  long  series  of  cases  collected  by  Hesse  in  1829,  there 
was  a  small  minority  in  which  inoculation  appeared  to  succeed  ;  but  accord- 
ing to  Thomas  there  are  reasons  for  thinking  that  some  error  crept  into 
these  observations. 

The  nature  of  the  contagium  of  varicella  is  not  yet  ascertained.  It  is 
certainly  particulate.  The  disease  may  be  conveyed,  by  the  vesicles  and 
their  dried-up  lymph  directly  or  through  fomites.  It  is  as  contagious  as 
smallpox,  and  protects  as  well  from  a  future  attack. 

Incubation. — This  seems  to  be  of  variable  duration,  usually  a  fortnight. 
It  has  probably  been  calculated  upon  the  precarious  basis  of  the  interval 
between  the  dates  at  which  different  children  of  the  same  family  have  been 
successively  attacked.  Heberden  stated  it  at  eight  or  nine ;  Dr  Geoi-ge 
Gregory  at  from  four  to  six  days.  Bristowe  says  that  in  some  cases  it  lasts 
exactly  a  week,  but  perhaps  more  commonly  a  fortnight.  According  to 
Thomas,  it  may  be  from  thirteen  to  seventeen  days  ;  according  to  Gee, 
about  a  fortnight ;  according  to  Liveing,  variable,  about  thirteen  days  with 
eruption  on  the  fourteenth.  Eustace  Smith  gives  seven  to  fourteen  days  : 
Trousseau,  from  fifteen  to  seventeen ;  Dukes,  fourteen  to  nineteen  ;  Eich- 
horst,  thirteen  to  sixteen  ;  and  MacCombie,  thirteen  to  seventeen. 

Onset. — This  is  usually  simultaneous  with  the  appearance  of  the  erup- 
tion, so  that  there  is  no  stage  of  fever  before  the  exanthem  appears,  as  in 
enterica,  scarlatina,  measles,  and  smallpox. 

Thomas  took  the  temperatures  of  children  who  afterwards  developed 
varicella  (no  doubt  where  the  disease  was  already  in  the  family),  and  always 
found  them  normal  or  not  raised  above  half  a  degree  (Fahr.),  which  in  child- 
hood is  of  common  occurrence  in  health. 

Even  where  there  are  slight  prodromal  symptoms,  as  headache  or  cough, 
with  loss  of  appetite  and  feverishness,  they  only  last  a  few  hours  before  the 
characteristic  rash  appears,  so  that  the  period  of  incubation  must,  as  in  the 
case  of  Rubeola  (sc.  notha),  be  reckoned  up  to  that  of  the  eruption. 

In  some  instances,  however,  Thomas  found  that  the  child  was  feverish 
for  a  few  hours  before  the  rash  appeared,  and  sometimes  the  fever  lasted 
two  or  three  days,  and  was  accompanied  with  delirium.  In  a  case  which 
the  writer  saw  some  years  ago  convulsions  preceded  the  exanthem. 

The  exanthem. — This  begins  as  a  series  of  small,  slightly  pointed  red 
spots,  which  Trousseau  compares  with  the  rose-rash  of  enteric  fever.  Dr 
Gee  says  that  they  disappear  when  the  skin  of  the  part  is  stretched,  this 
being  a  proof  that  there  is  no  exudation  into  the  tissue  of  the  cutis,  but 
only  hyperjemia.  In  a  few  hours  they  pass  into  as  many  transparent  tense 
vesicles,  round  or  oval  in  form,  and  about  as  large  as  split  peas.  These 
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sometimes  have  a  red  base ;  sometimes  they  are  seated  upon  a  perfectlv 
colourless  surface,  so  that  the  patient  looks  exactly  as  if  he  had  been 
sprinkled  with  drops  of  clear  water.  They  differ  from  the  vesicles 
of  smallpox  in  their  superficial  position  :  they  have  no  thickened  floor,  they 
do  not  consist  of  a  series  of  separate  chambers,  and  when  they  are  pricked 
they  almost  completely  collapse.  Most  of  the  vesicles  of  varicella  are 
rounded,  particularly  on  the  face  and  limbs  ;  but  on  the  back  they  are  often 
oval,  with  the  long  axis  cross-wise  (Stowers).  Most  of  them  are  without  the 
central  depression  of  smallpox  ;  but  in  almost  every  case  some  may  be  found 
umbilicated,  and  occasionally  most  are  so.  They  appear  in  crops,  which 
come  out  in  succession  during  the  first,  second,  and  third  nights  of  the  dis- 
order. At  length  they  acquire  a  yellowish  appearance,  and  the  fluid  in 
them  turns  slightly  opalescent,  or  may  become  puriform.  After  from 
twelve  to  twenty-four  hours  they  begin  to  dry  up  and  become  flaccid  ;  they 
are  often  ruptured,  either  by  the  nails  of  the  patient  (for  there  is  often 
considerable  itching)  or  in  some  other  way;  or  they  fall  in  first  at  their 
centres,  so  as  to  acquire  a  spurious  umbilicus.  Ultimately  they  form  thin 
brownish-yellow  scabs,  which  in  a  few  days  crumble  away  and  leave  reddish 
pigmented  spots. 

The  eruption  of  varicella  generally  appears  first  on  the  upper  part  of  the 
hach  or  on  the  chest,  rarely  on  the  face.  Formerly  it  was  said  to  spare 
the  face  altogether ;  and  although  this  is  incorrect,  it  never  comes  out  more 
thickly  there  than  elsewhere,  as  is  the  case  with  variola.  On  the  scalp  it  is 
almost  always  present.  Afterwards  it  spreads  to  the  limbs,  but  is  more 
scanty  there  than  on  the  trunk,  and  seldom  reaches  the  hands  or  feet. 

The  vesicles  come  out,  not  in  a  single  crop,  but  in  a  succession  of  crops, 
which  may  be  prolonged  over  three  or  four  days  or  even  a  whole  week. 
Thus  one  sees  papules  and  vesicles  and  crusts  side  by  side  at  the  same  time  ; 
in  this  it  is  very  different  from  smallpox.  The  total  number  of  vesicles 
is  sometimes  not  more  than  from  ten  to  thirty,  but  according  to  Thomas  it  is 
generally  two  hundred  or  two  hundred  and  fifty ;  and  three  times  as  many 
are  said  to  have  been  observed.  Only  a  few  come  out  on  the  first  day^ — • 
perhaps  a  score.  Then  a  hundred  or  more  fresh  ones  are  seen  the  follow- 
ing morning.  The  scabs  which  form  as  the  vesicles  dry  up,  fall  off  if  left 
to  themselves  in  a  week  or  ten  days,  and  leave  reddish  marks  which 
gradually  disappear ;  but  sometimes  a  few  small  white  cicatrices  remain 
behind,  and  these  may  occasionally  be  depressed,  and  even  pitted. 

The  inucous  memhranes  take  part  in  varicella.  Thomas  says  that  com- 
plaints of  pain  in  micturition  have  often  led  to  his  observing  vesicles  upon 
the  labia  of  girls,  but  that  on  the  prepuce  in  boysi  they  are  less  common. 
On  the  palate  they  often  persist  for  some  time,  having  slightly  reddened 
bases ;  but  on  the  lips,  the  tongue,  and  the  cheeks  they  are  to  be  recog- 
nised only  in  the  form  of  small  superficial  ulcers. 

Its  varieties. — Some  of  the  papules  which,  as  we  have  seen,  constitute 
the  earliest  stage  of  the  eruption  of  chicken-pox,  not  infrequently  abort  and 
disappear,  especially  those  which  come. out  towards  the  end  of  the  disease. 
Thomas  has  recorded  a  case — the  nature  of  which  was  established  by  the 
fact  that  the  patient's  sister  had  just  before  had  varicella — in  which  eveiy 
single  papule  died  away  after  thirty-six  hours,  so  that  no  vesicles  were 
formed. 

On  the  other  hand,  the  vesicles  sometimes  increase  in  size  until  they 
deserve  the  name  of  bullae ;  this  enlargement  does  not  always  begin  until 
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they  have  already  become  scabbed  over,  and  they  may  go  ou  spreading 
at  the  periphery  of  the  crusts  for  a  considerable  time.  Indeed,  it  would 
seem  that  sometimes  varicella  lasts  longer  than  any  other  exanthem. 
Trousseau  describes  an  epidemic  in  the  Necker  Hospital,  in  which,  during 
from  fifteen  to  forty  days,  blebs  like  those  of  pemphigus  kept  appearing 
on  different  parts  of  the  patients'  bodies,  leaving  ulcerations  which  lasted 
for  six  weeks  or  two  months. 

A  few  similar  cases  of  bullae  succeeding  chicken-pox  have  been  recorded — 
some  by  Dr  Pernet.  The  writer  met  with  a  small  epidemic  of  this  bullous 
varicella,  which  he  described  in  the  '  Journal  of  Dermatology  '  for  April, 
1897  (vol.  ix,  p.  148). 

Mr  Hutchinson  ('  Lect.  on  Clin.  Surgery  ')  saw  a  rash  exactly  like  fading 
chicken-pox,  which  was  said  to  have  been  out  during  a  month,  and  which 
vanished  spontaneously  afterwards. 

A  haemorrhagic  eruption  has  been  observed  in  this  disease,  but  it  must 
be  very  rare.  McCombie  says  that  the  symptoms  are  severe,  but  that 
recoveiy  usually  takes  place. 

Course.-— The  general  syynptoms  of  varicella  are  very  slight.  In  some 
patients  the  thermometer  does  not  rise  above  normal  during  the  first  twenty- 
four  hours,  while  the  vesicles  are  coming  out.  In  others  there  is  slight 
fever  of  two  or  three  days'  duration,  but  it  often  passes  off  in  a  single  day. 
Moderate  fever  may  last  four  days.  It  is  particularly  to  be  noticed  that 
the  temperature  in  chicken-pox  does  not  fall,  as  it  does  in  variola,  when  the 
eruption  begins  to  develop  itself.  Trousseau,  however,  speaks  of  successive 
onsets  of  fever,  occurring  regularly  at  night,  and  accompanying  the  different 
crops  of  vesicles  ;  and  Thomas  seems  to  have  observed  something  of  the 
same  kind,  although  he  speaks  of  such  exacerbations  rather  as  tending  to 
inteiTupt  the  usual  nocturnal  rise  and  morning  fall  of  temperature.  The 
maximum  temperature  is  about  102°.  In  some  slight  cases  there  is  said  to 
be  complete  absence  of  fever  throughout  the  course  of  the  eruption.  The 
defervescence  is  usually  rapid. 

As  to  other  symptoms,  the  patient  may  be  a  little  restless,  but  he 
seldom  complains  of  headache  or  need  be  kept  in  bed.  The  tongue  is 
clean,  but  there  may  be  some  thirst  and  loss  of  appetite.  In  a  child 
suffering  from  chronic  laryngitis,  Dr  Gee  noticed  decided  increase  of 
dyspnoea  during  an  attack  of  varicella. 

Sometimes,  however,  the  symptoms  are  more  marked,  particularly  in 
adolescents  or  adults. 

In  a  case  seen  by  the  writer  in  1886,  the  patient,  nineteen  years  old, 
felt  unwell  one  day,  but  went  out  to  dinner,  and  was  then  obliged  to  leave 
the  table,  and  fainted.  Next  morning  the  rash  appeared  on  her  face  and 
shoulders,  and  continued  in  successive  crops.  The  highest  temperature 
was  102°  F.,  and  it  did  not  rise  with  the  development  of  the  eruption 
There  were  good  vaccination  marks.  The  febrile  disturbance  lasted  about 
three  days.  One  scar  only  remained  on  the  forehead  close  to  the  hair, 
where  a  scab  had  been  repeatedly  scratched  off.  There  was  an  epidemic 
of  chicken-pox  among  children  in  the  village,  one  of  whom  the  writer  saw. 

The  only  other  case  attended  by  comparatively  severe  symptoms  which 
the  writer  has  seen  was  in  a  lady  of  thirty-two,  who  apparently  took  it 
from  her  child. 

Relapses  and  sequela. — Some  writers  speak  of  relapses  of  varicella ;  and 
Thomas,  although  he  denies  that  the  disease  is  ever  followed  at  once  by  a 
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second  complete  attack,  admits  that  he  has  seen  a  few  vesicles  appear  as 
late  as  a  month  from  the  commencement  of  the  eruption. 

The  question  bears  on  a  remarkable  cutaneous  affection  which  Mr 
Hutchinson  believes  to  arise  out  of  chicken-pox,  and  which  he  therefore 
terms  "  varicella-prurigo."  He  has  recorded  notes  of  sixteen  cases,  all  of 
which  are  said  to  have  begun  with  the  characters  of  varicella,  most  of  them 
having  in  fact  been  diagnosed  by  medical  men  as  examples  either  of  that 
disease  or  of  modified  smallpox.  But  it  is  curious  that  it  never  affected 
several  children  in  the  same  famil}'- ;  indeed,  there  is  only  one  instance  out 
of  the  whole  number  in  which  more  than  one  child  suffered  from  the  original 
disease;  and  any  doubts  as  to  the  con-ectness  of  Mr  Hutchinson's  views  are 
strengthened  by  the  fact  that  he  gives  twelve  other  cases  in  which  the  same 
skin  disease  w^as  supposed  to  have  been  caused  by  vaccination. 

There  is  no  question,  however,  of  Mr  Hutchinson's  observation  of  gan- 
grene as  a  complication  of  varicella,  though  it  is  happily  a  veiy  rare  one.  In- 
stead of  the  vesicle  running  the  usual  course,  it  becomes  tinged  with  blood, 
and  the  scab  is  very  large  and  black.  The  slight  areola  is  more  marked 
and  of  a  dusky  hue,  and  under  the  crust  is  an  ulcer.  These  multiple 
gangrenous  ulcers  may  prove  fatal  in  young  children.  Dr  Payne  has  ob- 
served, however,  that  in  cases  tubercle  is  discovered  after  death. 

Predisposing  causes. — Chicken-pox  is  almost  confined  to  children.  Dr 
Gee  gives  a  table  drawn  up  from  the  records  of  the  Great  Ormond  Street 
Hospital,  according  to  w-hich  infants  under  six  months  of  age  were  often 
attacked,  while  there  was  a  much  larger  number  of  cases  among  children 
between  six  and  twelve  months  old  than  during  any  other  period  of  equal 
length.  Most  patients  are  under  six,  and  after  ten  years  of  age  it  very 
rarely  occurs.  Most  wTiters  say  that  they  have  never  seen  it  in  grown-up 
jiatients,  but  Heberden  relates  one  case  in  which  a  mother  caught  it  from 
her  children,  and  another  instance  of  it  in  an  adult  female  was  obsei'ved  by 
Gregory.  Among  584  patients  recorded  at  Basle  from  1875  to  1880  by 
Baader  (quoted  by  Eichhorst),  ?)82  were  under  five  years  old  and  573  under 
ten,  7  were  between  eleven  and  fifteen,  and  only  two  undoubted  cases 
between  fifteen  and  twenty.  As  above  stated,  the  writer  has  seen  one 
case  at  nineteen  and  one  at  thirty-two. 

Varicella  is  sometimes  sporadic,  sometimes  epidemic.  Thomas  remai-ks 
that  in  large  towms  epidemics  are  not  separated  by  intervals  of  several  years 
(as  with  measles  and  smallpox),  but  occur  every  year  or  every  half-yeai- — in 
Leipzig  regularly  a  short  time  after  the  opening  of  the  infant  schools. 

This  disorder  does  not  affect  any  particular  season,  although  Heberden 
speaks  of  it  as  occurring  chiefly  at  the  end  of  summer,  and  Gee  thinks  it  is 
most  common  in  the  fall  of  the  year,  in  September  and  October.  It  is 
highly  infectious.  The  contagion  is  probably  connnunicable  through  the 
air,  and  is  also  capable  of  adhering  to  solid  bodies.  That  it  possesses  com- 
paratively little  tenacity  may  perhaps  be  inferred  from  the  fact  that  the 
extent  of  an  epidemic  is  not  generally  large. 

Varicella  protects  efficiently  against  itself,  but  not  against  vaccinia  or 
variola.    Second  attacks  of  chicken-pox  are  almost  unknown. 

Diagnosis. — The  diseases  with  which  varicella  has  been  confounded  are 
acne,  pustular  syphilide,  and  molluscum  contagiosum,  to  distinguish  which 
need's  only  knowledge  and  care— and  variola,  especially  variola  in  vaccinated 
persons,  and  here  the  distinction  is  sometimes  difficult.  The  slightness  of 
the  early  symptoms,  the  close  sequence  of  the  exanthem,  the  softness  of 

14 

VOL.  I. 


210 


VARICELLA 


the  papules,  their  appearance  in  successive  crops,  their  distribution  and 
rapid  course,  will  generally  decide  the  question.  If  on  the  second  or  third 
day  there  is  a  vesicle,  or  a  crust  on  the  fifth,  it  cannot  be  variola  (Heberden). 

The  prognosis  of  varicella  is  always  good  except  in  the  rai*e  cases  of 
subsequent  gangrene.  There  are  no  other  complications  and  no  proper 
sequelae ;  but  occasionally  children  are  some  time  in  regaining  strength, 
and  both  Gee  and  Eustace  Smith  have  seen  tuberculosis  follow  chicken-pox. 

No  treatment  is  needful,  except  to  ease  the  troublesome  itching.  The 
vesicles  should  as  far  as  possible  be  protected  from  scratching,  to  prevent 
cicatrices.  Since  the  contagion  of  varicella  is  veiy  active,  isolation  is 
desirable,  particularly  when  young  children  are  in  the  house. 


MUMPS 


"  Where's  Junius  ?    In  his  cabin,  sick  o'  the  mumps,  sir." 

Beaumont  and  Fletcher,  Bonduca,  \,  2. 

General  characters  of  the  disease — Clinical  course — Orchitis  and  other  complica- 
tions— Anatomy — Prognosis — Treatment. 

Synonyms. — Parotitis — Cynanche  parotidaea  (Cullen) — Parotitis  epi- 
demica. — Scottice,  The  Branks. — Fr.  Les  Oreillons. — Germ.  Ziegenpeter. 

Definition. — A  specific  contagious  fever,  running  a  short  course,  with 
painful  swelling  of  the  parotid  glands. 

Characters. — The  salivary  glands,  like  the  pancreas,  are  very  little 
subject  tO'  the  diseases  which  affect  the  liver  and  kidneys,  or  the  mamma 
and  testes.  The  most  frequent  affection  is  one  which  looks  like  a  local 
inflammation,  but  is  really  part  of  a  specific  disease,  transmitted  by  con- 
tagion, occurring  epidemically,  and  protecting  against  future  attacks.  For 
this  disease  the  popular  name  of  Mumps  is  the  most  distinctive. 

Like  scarlatina,  measles,  rubella,  chicken-pox,  and  whooping-cough,  it  is 
for  the  most  part  confined  to  children  between  five  or  six  and  fourteen ; 
but,  like  them,  it  may  readily  be  conveyed  to  unprotected  adults.  It  is 
said  to  affect  more  boys  than  girls.  In  a  Russian  epidemic  in  1885  there 
were  170  male  and  90  female  patients.  The  secondary  orchitis  is  most 
often  seen  in  boys  about  the  age  of  puberty  and  in  young  men. 

The  contagion  of  the  disease  appears  most  often  to  be  transmitted 
by  the  breath.  It  is  active  from  the  very  first,  and  sure  as  well  as 
active.    No  microbe  has  as  yet  been  identified  as  the  cause  of  the  disease. 

Mumps  is  endemic  like  measles  and  whooping-cough,  but  local  epi- 
demics may  often  be  recognised,  as  in  America  during  the  civil  war  of 
1862-3. 

Clinical  course. — Incubation  lasts  from  two  to  three  weeks.  Dr  Dukes 
gives  fourteen  to  twenty-five  days,  other  observers  sixteen  to  twenty,  and 
the  Clinical  Society's  committee,  1892  (xxv),  fourteen  to  twenty-five. 

The  earliest  symptom  is  commonly  an  aching  pain  in  the  parotid 
region  on  one  side,  increased  by  every  movement  of  the  jaw  in  speaking 
or  taking  food.  But  sometimes  malaise  and  pyrexia  and  sometimes  vomit- 
ing precede  these  local  symptoms  by  a  day  or  two.  (Edema  very  soon 
follows  the  pain ;  the  hollow  between  the  mastoid  process  and  the  jaw  is 
filled  up,  and  a  diffused  swelling  makes  the  lobule  of  the  ear  project,  while 
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it  spreads  over  the  cheek  toAvards  the  angle  of  the  mouth,  and  downwards 
into  the  neck.  The  subniaxiUary  ghmds  are  next  involved,  and  a  httle 
later  the  opposite  parotid  ;  so  that  in  the  course  of  from  three  to  six  days 
the  whole  of  the  face  becomes  surrounded  by  a  mass  of  finn  doughy  in- 
filtration. There  is  an  enormous  double  chin,  and  the  natural  contour  of 
the  throat  is  lost.  The  skin  over  the  affected  parts  is  but  slightly 
reddened,  and  may  be  pale  and  waxy  in  appearance.  Internally  the 
swelling  extends  to"  the  tonsils  and  the  pharynx.  The  movements  of  the 
jaw  are  greatly  impeded,  and  the  teeth  can  only  be  separated  to  admit 
the  end  of  a  spoon,  so  that  the  patient  must  confine  himself  to  liquid  or 
very  soft  diet — milk,  jellies,  custards,  and  eggs  beaten  up. 

Sometimes  the  saliva  seems  to  be  secreted  in  excess ;  but  its  quantity 
and  quality  are,  as  a  rule,  unaffected.  The  head  is  kept  fixed  in  one  posi- 
tion, with  the  face  directed  straight  forwards ;  or  if.  as  sometunes  happens, 
only  one  side  is  affected,  the  head  is  turned  towards  that  side.  Pain  and 
tenderness  continue  more  or  less  severe  ;  and  sometimes  the  patient  com- 
plains of  earache,  or  of  a  continuous  ringing  sound,  with  partial  deafness. 

On  about  the  fourth  day  the  pyrexia  ceases.  It  seldom  runs  high,  but 
temperatures  of  104°  are  now  and  then  recorded,  and  typhoid  symptoms 
have  been  occasionally  observed.  The  brown  dry  tongue  sometimes  ob- 
served is,  as  Dr  Goodhart  says,  due  to  the  mouth  being  kept  open. 

Soon  aftei-Avards  the  swelling  begins  to  subside,  and  so  rapidly  that 
within  three  or  four  days  it  entirely  disappears.  Thus  the  whole  duration 
of  the  disease  is  usually  a  week  or  ten  days,  rarely  a  fortnight.  There 
is  sometimes  desquamation  of  the  cuticle  over  the  affected  j^arts. 

Like  other  specific  diseases,  mumps  is  sometimes  so  mild  that  it  would 
be  overlooked  but  for  the  presence  of  other  cases  at  the  same  time. 

Convplications. — In  some  cases,  while  the  inflammation  of  the  face  and 
neck  is  passing  off,  or  after  it  has  ceased,  the  patient  is  attacked  with 
acute  ■■  metastatic  "  inflammation  of  one  testicle,  generally  (it  is  said)  the 
right.  According  to  Dr  Duke's  experience  at  Rugby,  this  is  most  apt  to 
occur  on  the  eighth  day,  but  only  if  the  boy  is  allowed  to  leave  his  bed. 
The  whole  gland  becomes  swollen  and  painful,  a.nd  there  may  be  acute 
hydrocele,  with  cederaa  of  the  corresponding  side  of  the  scrotum.  After 
a  short  intei'val  the  other  testicle  is  sometimes  attacked.  This  painful 
complication  is  veiy  seldom  seen  under  fifteen  years  of  age. 

Now  and  then  this  secondaiy  orchitis  assumes  a  most  alarming  charac- 
ter, though  apparently  without  real  danger  to  life.  High  fever  and  delirium 
are  sometimes  present,  or  severe  vomiting,  or  exti'eme  prostration.  In  one 
case  related  by  Trousseau  collapse  was  suddenly  developed  ;  in  another 
the  patient  fell  into  a  typhoid  state.  The  second  case  was  the  more 
obscure  because  the  initial  attack  of  mumps  had  been  so  slight  and 
transient  that  it  passed  without  notice,  and  nothing  could  be  learnt  about 
it  until  consciousness  returned. 

Some  years  ago  the  writer  saw  a  case  of  orchitis  from  mumps  in  which 
the  pulse  became  I'eniarkably  slow,  and  remained  so  for  several  days  ;  the 
temperature  also  fell  below  normal,  and  the  breathing  was  much  reduced 
in  frequency. 

The  inflammation  of  the  testicle  usually  lasts  from  three  to  six  days, 
and  then  rapidly  subsides.  Occasionally,  however,  it  leads  to  permanent 
atrophy  of  the  organ. 

The  liability  of  mumps,  if  appearing  after  puberty,  to  set  up  orchitis 
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can  only  be  referred  to  that  correlation  of  distant  organs  in  their  iiro- 
elivities  to  disease,  of  which  there  are  many  examples.  Mr  Stephen  Paget 
has  drawn  attention  to  other  instances  of  relation  between  parotitis  and 
disorders  of  the  abdominal  viscera,  of  Avhich  the  testis  is  one  (  '  Lancet,' 
April  17th,  1886,  and  ■  Brit.  Med.  Journ.;  March  19th,  1887). 

In  girls  affected  with  mumps  it  is  said  that  the  mainma.  or  the  vulva 
sometimes  exhibit  a  like  tendency  to  swelling  and  inflammation.  This  fact 
illustrates  a  ease  observed  by  Petei",  in  which  a  young  woman  who  had 
amenorrhoea  was  several  times  attacked  with  parotitis  at  what  should  have 
been  her  catamenial  periods,  while  on  other  occasions  one  of  the  labia 
became  swollen  and  painful.  According  to  some  authors,  the  ovaries  may 
be  the  seat  of  "metastatic"  inflammation  after  mumps. 

Other  complications  recorded  are  ophthalmia,  acute  bronchitis,  bubo 
and  urethritis,  and  acute  inflammation  of  the  middle  ear.  In  other  cases 
of  deafness  following  mumps  there  is  no  tympanitis,  aa:d  the  lesion  is 
refei-red  to  the  labyrinth.  According  to  Sir  Wm.  Dalby,  it  may  be  either 
'  catarrlial  — when  it  passes  (piickly  away,  or  "  nervous  " — when  the  con- 
dition is  usually  permanent. 

Other  very  rare  sequelse  are  meningitis,  facial  paralysis,  hemiplegia, 
and  mania.  Since  none  of  the  reported  cases  of  meningitis  seem  to  have 
proved  fatal,  it  may  be  permitted  to  doubt  whether  there  is  really  acute 
inflammation  of  the  pia  mater.  The  symptoms  might  be  due  to  specific 
toxaemia,  and  this  would  also  be  a  probable  cause  of  the  peripheral  neuritis, 
to  which  nervous  deafness  and  other  paralytic  affections  may  be  plausibly 
ascribed. 

Anatomy. — With  regard  to  the  exact  seat  of  the  morbid  process  in 
mumps  there  is  still  some  uncertainty.  It  may  affect  any  or  all  of  the. 
salivary  glands  on  one  side,  or  both  ;  or,  as  Dr  Goodhart  believes,  the 
cervical  lymph-glands  alone.  The  condition  is  probably  a  dift'use  inflamma- 
tion of  the  acini  spreading  to  the  stroma  of  the  glands  ;  and  the  connective 
tissue  outside  the  salivary  glands  is  involved  in  the  inflammatory  oedema. 
The  secondary  orchitis  appears  to  be  parenchymatous,  and  leads  to  destruc- 
tion of  the  glandular  eijitheliuux  of  the  tubules. 

Protection. — Mumps,  like  other  specific  diseases,  protects  from  itself. 
But  sometimes,  when  one  side  has  been  affected,  the  other  follows  suit 
within  a  week  or  fortnight,  or  there  may  be  a  relapse  affecting  both  sides. 
Apart  from  these  relapses,  cases  of  a  second  attack  are  occasionally  met 
with  :  in  one  known  to  the  present  writer,  a  boy  had  mumps  three  times 
during  his  school  life. 

The  i^rognosis  of  mumps  is  favourable.  Even  when  the  fever  runs  high, 
and  is  attended  by  orchitis  with  delirium,  there  is  very  seldom  cause  for 
alai'm.  Neither  the  inflamed  parotid  nor  the  inflamed  testis  ever  suppu- 
rates :  but  the  latter  may  atrophy,  and  become  permanently  useless. 

Very  little  treatment  is  required  in  cases  of  mumps.  The  patient  should 
be  kept  indoors  and  fomentations  may  be  applied  to  the  swollen  parts. 
An  ice  poultice  and  belladonna  are  probably  the  best  local  applications 
for  orchitis  after  mumps.  Jaborandi  (or  its  alkaloid  pilocarpine)  has  been 
proposed  as  a  specific  remedy  at  the  outset  of  the  disease,  and  seems  to 
deserve  a  trial. 
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"  Poor  Cupid  lies  under  something  like  a  cliin-cough." 

Addison,  Tailer,  No.  121. 

Historij  and  general  characters — Clinical  course — Complications  and  sequela; — 
Protection — Contagion  and  general  a'tiology — Anatomy — Pathology — 
Prognosis —  Treatment. 

Sijnomjms. — Tussis  clangosa  (Glisson) — Tussis  puerorum  oonvulsiva 
(Sydenham,  '  Obs.  Med.,'  iv,  5,  §  8,  1685:  also  Heberden  and  Cullen)— 
Pertussis  infantum  (Sydenham,  '  Proc.  Integr.,'  cap.  xliv,  1695). — Fr. 
Coqueluche,  Toux-qui-houpe  (whence  "  hooping "  cough,  rationalised  into 
"  whooping  "). — Germ.  Keuchhusten. — Vernacular.  Chin-cough,  a  con-uption 
of  Chink-cough. — Scottice.  Kink-cough,  or  Kink-host  (Dutch  Kinkhoest). 
Kink  or  Chink  means  a  catch  in  the  breath  (Skeat). 

Definition. — A  specific  infective  disease,  running  an  indefinite  and  often 
prolonged  course,  with  coryza  and  bronchitis. 

General  characters. — Hooping-cough,  or  whooping-cough,  was  probably 
recognised  under  its  popular  titles  from  time  immemorial ;  but,  like  scar- 
latina, it  was  first  described  by  physicians  in  the  seventeenth  century — by 
Schenck,  by  Glisson,  and  by  Sydenham.  It  is  a  very  frequent  and  wide- 
spread disease,  and,  next  to  scarlatina,  more  fatal  than  any  other  in  child- 
hood ;  indeed,  for  infants  under  one  year  it  is  probably  the  most  fatal  of 
all.  Adults  are  liable  to  its  infection,  as  they  are  to  that  of  measles, 
chicken-pox,  and  mumps  ;  but  it  is  so  common  that  most  adults  are  pro- 
tected by  a  previous  attack. 

Cliiiical  course. — The  incubation  of  whooping-cough  after  infection  is 
perhaps  variable^ — probably  a  fortnight  as  a  rule,  but  often  less. 

During  the  prodromal  or  first  stage,  as  it  is  sometimes  called,  there  is 
a  more  or  less  troublesome  cough  and  some  pyrexia.  There  may  also  be 
running  at  the  nose  and  sneezing.  The  child  (whooping-cough  chiefly 
affects  children  under  seven)  is  pale,  fretful,  and  restless.  According  to 
Trousseau,  the  cough  is  sometimes  remarkably  frequent,  recurring  fifteen, 
twenty,  or  thirty  times  in  the  minute  ;  so  that  one  might  suspect  the 
disease  at  this  period  from  the  incessant  cough.  But,  as  a  rule,  there  are 
at  this  stage  no  means  of  diagnosis,  or  even  of  suspicion,  unless  other  cases 
have  occun'ed  in  the  same  family  or  neighbourhood. 

The  duration  of  the  prodromal  stage  is  very  uncertain.  Sometimes  in 
infants  it  lasts  only  a  day  or  two,  or  it  may  perhaps  be  entirely  absent. 
Sometimes  it  runs  on  for  two,  four,  or  even  five  weeks.  Ten  days  is 
perhaps  its  most  frequent  length.    In  some  cases  it  is  believed  to  con- 
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stitute  the  whole  of  the  disease,  the  patient  recovering  without  more  dis- 
tinctive symptoms ;  this  was  suggested  by  CuUen,  and  it  has  been  recently 
supported  by  Dr  R.  J.  Lee  and  Dr  Eustace  Smith. 

In  all  but  these  somewhat  doubtful  exceptions  a  developed  stage 
succeeds,  characterised  by  the  appearance  of  the  "  whoop  "  with  the  cough. 
The  change  in  question  may  occur  either  suddenly  or  very  gradually. 
Some  healthy  children,  especially  if  they  happen  to  cough  while  crying, 
make  a  crowing  inspiratory  noise  that  is  not  very  different  from  the 
true  whoop  ;  and  children  under  a  year  old  seldom  whoop  at  all.  The 
so-called  whoop  is  not  a  sound  sui  generis.  It  is  a  deep  inspiratory  stridor, 
differing  only  in  loudness  and  length  from  that  which  follows  the  first 
inspiration  after  any  prolonged  fit  of  coughing. 

When,  however,  whooping-cough  is  well  marked,  there  can  be  no  mistake 
about  it.  Pyrexia  is  now  absent,  but  the  pulse  continues  very  frequent. 
There  may  be  a  good  appetite,  and  except  for  the  cough  the  child  may 
appear  to  be  well.  The  cough  comes  on  in  paroxysms,  of  which  there  may 
be  only  ten  or  twelve  in  the  twenty-four  hours,  or  as  many  as  sixty  or 
eighty.  If  not  above  twenty  it  may  be  called  a  mild  case.  They  are 
usually  more  frequent  in  the  night  than  during  the  day.  Each  begins 
with  a  series  of  short  explosions  in  rapid  succession,  and  these  expiratory 
efforts  have  no  noticeable  inspiratory  movements  between  them ;  then, 
after  the  air  in  the  lungs  has  been  reduced  to  the  utmost,  there  comes  a 
long-drawn  inspiration,  attended  with  a  characteristic  whooping  or  crowing 
sound.  Sometimes,  as  observed  by  Dr  Newnham  at  the  Evelina  Hospital, 
the  paroxysm  begins  with  an  inspiration.  Such  a  succession  of  attacks 
may  continue  for  several  minutes,  and  generally  end  by  expectoration  of 
viscid  mucus,  or  by  vomiting. 

These  paroxysms  of  cough,  if  severe,  cause  great  distress.  The  child, 
when  it  feels  one  coming  on,  runs  to  its  nurs©  for  support,  or  it  clings 
to  a  chair  or  table  so  as  to  diminish  the  shook  as  much  as  possible. 
Patients  old  enough  to  take  notice  describe  a  tickling  sensation  in  the 
larynx,  or  a  feeling  of  compression  about  the  throat,  as  though  the  air 
could  not  pass.  Those  who  are  younger  betray  the  approach  of  an  attack 
by  restlessness  and  anxiety  of  face. 

If  the  paroxysms  are  frequent  and  prolonged,  cyanosis  follows.  The 
eyes  protrude,  the  face  and  the  neck  swell,  and  a  cold  sweat  breaks  out. 
while  tears  run  down  the  cheeks,  although  the  child  has  no  breath  to  ciy. 

Haemorrhage  is  by  no  means  infrequent;  the  expectoration  may  be 
stained  bright  red  by  blood  (which  probably  comes  from  the  fauces  or 
from  the  laiynx),  the  nose  may  bleed,  one  or  both  of  the  conjunc- 
tivae may  become  ecchymosed,  the  tears  even  may  be  mixed  with  blood, 
or  the  tympanic  membrane  may  be  ruptured,  with  the  escape  of  blood 
from  the  ear  on  one  side  or  on  both.  Steffen  (in  '  Ziemssen's  Hand- 
buch ')  says  that  albumen  sometimes  appears  in  the  urine.  He  adds  that 
a  momentary  stoppage  of  the  heart  is  not  uncommon,  and  cites  the  case  of 
a  girl  six  years  old,  where  there  was  a  temporary  loss  of  sight  during 
each  attack.  He  also  speaks  of  a  boy  nine  years  of  age,  in  whom,  when 
severe  paroxysms  occurred,  internal  strabismus  of  the  right  eye  was  noticed, 
whereas  the  left  looked  straight  fonvard,  being  held  fixed  with  tonic  spasm. 
Sometimes  spasmodic  movements  of  the  muscles  of  the  face  occur.  General 
convulsions  are  occasionally  met  with,  and  have  before  now  proved  fatal. 

After  a  severe  paroxysm,  the  child  may  be  out  of  breath  for  a  time  and 
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triad  to  lie  down  ;  sometimes  he  complains  of  headache,  and  sometmies  is 
dull  or  fretful.  But  he  frequently  begins  to  play  again  at  once,  and  seems 
as  lively  as  though  nothing  had  happened.  When  there  has  been  vomiting 
he  often  asks  for  food,  and  eats  it  eagerly. 

Complicatiom  and  sequelce. — The  mere  violence  of  the  cough  may 
produce  hernia  or  prolapsus  ani.  Subcmijunctival  eochyniosis  also  is  not 
infrequent,  and  may  serve  as  a  hint  to  a  diagnosis.  Subdural  hemorrhage 
has  been  found  in  more  than  one  case  after  death. 

Among  the  more  remote  effects  of  the  violence  of  the  cough  is  the 
fonnation  of  one  or  more  shallow  whitish  ulcers  on  the  under  surface  of 
the  tongue  by  the  side  of  the  frsenum  ;  they  appear  to  be  caused  by  the 
lower  teeth,  against  which  the  tongue  is  forced  outwards  during  the 
paroxysm.  In  this  country  Dr  Thomas  Morton  first  drew  attention  to  these 
ulcers  in  a  paper  read  before  the  Harveian  Society  in  1876  ;  but  on  the 
Continent  they  had  been  previously  described  by  Bouchard  and  others. 
Morton  detected  them  in  about  40  per  cent,  of  his  cases,  generally 
between  the  third  and  the  fifth  week.  He  once  saw  an  ulcer  in  an  infant 
who  had  no  teeth,  when  the  tongue  may  possibly  have  been  injured  by  the 
edge  of  the  gums.  The  recognition  of  these  sublingual  ulcers  may  some- 
times be  useful  in  diagnosis. 

Bronchitis  and  broncho-pneumonia  are  the  most  frequent  and  most 
important  sequekie.    They  are  usually  combined  with  lobular  collapse. 

Another  result  of  whooping-cough  is  the  production  of  pulmonary 
emphysema,  and  even  the  extravasation  of  air  into  the  interlobular  and 
subpleural  areolar  tissue.  Thence  it  has  been  known  to  reach  the 
mediastinum,  and  ultimately  to  diffuse  itself  under  the  skin  of  the  chest, 
throat,  and  limbs.  Or  a  pulmonary  alveolus  may  rupture,  so  that  pneu- 
mothorax results.  Either  of  these  accidents  may  cause  a  fatal  result,  but 
happily  they  are  both  rare.    Empyema  is  a  not  infrequent  sequel. 

Ascending  paralysis  has  been  once  or  twice  observed  after  whooping- 
cough,  probably  due  to  peripheral  neuritis  ;  and  Dr  Samuel  West  recorded 
a  case  of  right  hemiplegia  with  aphasia  and  athetosis,  probably  due  t<> 
meningeal  haemorrhage  during  a  paroxysm  of  whooping-cough  ("  Brit.  Med. 
Journ.,'  January  22nd,  1887). 

In  some  cases,  even  when  the  paroxysmal  stage  of  whooping-cough  has 
completely  passed  off,  the  child  nevertheless  fails  to  recover  its  strength, 
and  ultimately  dies  of  marasmus ;  or  pulmonary  phthisis,  with  caseous 
bronchial  glands,  develops  itself.  Permanent  deafness  and  otorrhoea  are 
said  to  be  occasional  results  of  the  injury  sustained  by  the  tympanic  mem- 
brane during  the  paroxysms. 

Protection. — Those  who  have  once  had  whooping-cough  are  protected 
against  future  attacks.  Indeed,  Steft'en  says  that  its  occurrence  for  the 
second  time  in  the  same  individual,  although  not  absolutely  impossible,  is 
far  more  rare  than  that  of  scarlet  fever,  smallpox,  or  any  other  exanthem. 

Infection. — Whooping-cough  is,  unfortunately,  most  contagious  in  the 
first  or  prodromal  stage,  for  that  is  when  it  is  most  easily  overlooked. 
How  long  it  continues  contagious  is  uncertain,  probably  not  durin<^  the 
whole  of  the  whooping  stage. 

The  contagion  of  Avhooping-cough  is  not  easily  transmitted  to  a  distance 
and  is  veiy  seldom  conveyed  by  persons  not  themselves  affected  with  the 
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disease.  However,  uiie  eaii  hardly  doubt  that  it  might  be  spread  by  the 
use  of  handkerchiefs  or  towels  contauiinated  by  dried  secretions  from  the 
air-passages  of  patients  ;  and  a  case  is  recorded  in  wliich  linen,  sent  to  be 
washed  on  an  island  from  a  ship  with  whooping-cough  on  board,  con- 
veyed the  disease  to  the  island. 

In  the  Clinical  '  Transactions  '  (vol.  xi,  p.  238)  Dr  Bristowe  recorded  a 
case  in  which  a  lady  carried  the  contagion  from  Sydenham  to  Londt)n  upon 
her  dress.  During  a  visit  to  the  former  place  a  little  boy  suffering  from 
whooping-cough  was  climbing  upon  her  knee,  and  coughing  and  sneezing 
over  her  ;  she  returned  home  the  same  evening,  and  early  next  morning 
one'  of  her  children  was  found  playing  over  her  dress,  which  had  been  laid 
upon  an  ottoman.  This  girl  took  the  disease,  and  afterwards  gave  it  to 
two  other  children.  A  further  point  of  interest  is  that  the  boy  himself 
had  only  begun  to  have  a  constant  troublesome  cough  on  the  very  day  on 
which  the  lady  visited  him  ;  in  fact,  he  was  staying  away  from  home  in 
the  hope  that  he  might  escape  the  disease,  which  was  prevailing  among  his 
brothers  and  sisters.  The  case  is  also  important  as  tending  to  show  that 
the  period  of  incubation  in  whooping-cough  is  about  a  fortnight  ;  for  the 
girl  fell  ill  exactly  thirteen  days  after  she  w^as  exposed  to  the  contagion, 
and  the  two  other  children  sickened  after  about  the  same  interval. 

Climate  does  not  appear  to  have  much  influence  upon  the  prevalence 
of  the  disease,  except  that  perhaps  cold  and  damp  countries  are  most 
favourable  to  it ;  and  Hirsch  has  shown  that  it  is  not  more  apt  to  be 
epidemic  at  one  season  of  the  year  than  another.  When  once  established 
mild  warm  weather  is  favourable,  and  cold  east  winds  unfavourable  to  the 
patient. 

Sex  and  age. — There  are  doubtless  great  individual  differences  as 
regards  susceptibility  to  the  contagion.  Female  children  are  more  liable 
to  be  attacked  than  males,  and  more  of  them  die.  The  age  at  which 
whooping-cough  is  most  comznon  is  between  the  second  year  and  the 
eighth.  Of  Dr  Goodhart's  314  cases  62  were  under  a  year  old.  212  were 
between  one  and  four,  65  between  four  and  six,  and  13  between  six  and  ten. 

Barthez  and  Rilliet  recorded  the  case  of  an  infant  whose  mother  had 
had  whooping-cough  for  three  weeks  before  its  birth,  and  in  whom  severe 
paroxysms  occurred  on  the  second  day.  Sir  Thomas  Watson  relates  in  his 
lectures  how  the  grandchild  of  his  bedmaker  at  Cambridge  whooped  on  the 
very  day  of  its  birth,  another  child  in  the  same  house  having  been  affected 
with  the  disease  for  three  weeks  before.  Dr  Eustace  Smith  found  more 
than  a  fourth  of  a  series  of  cases  occun'ed  in  children  under  one  year  old. 

Whooping-cough  is  sometimes  observed  in  adults  up  to  forty  or  fifty, 
or  even  a  still  greater  age.  Heberden  met  with  one  case  in  a  woman  aged 
seventy,  and  another  in  a  man  aged  eighty.  An  eminent  London  physician 
suffered  severely  from  an  attack  of  whooping-cough  when  more  than  sixty- 
flve  years  of  age  ;  and  the  late  Sir  John  Russell  Reynolds  told  the  writer 
how  another  member  of  the  profession  who  came  to  consult  him  for  a 
short  dry  brassy  cough,  thought  it  indicated  aneurysm.  He  had  caught 
pertussis  from  a  grandchild. 

An  association  is  often  traceable  between  epidemics  of  measles  and 
those  of  whooping-cough,  children  falling  ill  with  the  latter  disease  soon 
after  having  passed  through  the  former.  Such  cases  are  peculiarly  apt  to 
be  accompanied  Avith  severe  broncho-pneumonia,  and  to  terminate  fatally, 
the  measles  having  often  already  brought  the  lungs  into  a  morbid  condi- 
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tion.  Sometimes,  however,  the  relation  between  the  two  diseases  is 
reversed,  measles  breaking  out  after  whooping-cough  has  existed  for  some 
time.  It  is  then  sometimes  noticed  that  the  paroxysms  become  much  less 
frequent  and  much  less  severe  than  before,  and  that  they  remain  so  as  long 
as  fever  persists;  but  the  same  temporary  improvement  is  often  seen  m 
whooping-cough  when  pyrexia  appears  from  any  cause.* 

Anatomy. — In  cases  of  death  very  few  changes  are  found.  The  most 
important  are  in  the  lungs,  which  show  patches  of  lobular  broncho-pneu- 
monia (pulmonary  catarrh)  secondary  to  catarrh  of  the  trachea  and 
bronchi,  and,  particularly  in  the  case  of  infants,  extensive  lobular  collapse. 
The  bronchial  mucous  membrane  is  congested  or  ecchymosed,  but  the  muco- 
pus  covering  it  not  abundant.  The  bronchial  lymph-glands  are  often 
swollen — a  result  of  bronchitis.  If  they  are  caseous,  that  is  the  result  of 
secondary  tuberculous  infection,  and  only  indirectly  of  the  whooping-cough. 
In  rare  cases  meningeal  haemorrhage  has  been  observed,  probably  due 
to  the  paroxysms  of  cough. 

Dr  David  Lees  has  put  on  record  the  interesting  observation  that  after 
death  from  whooping-cough  the  upper  orifice  of  the  larynx  between  the 
arytaenoid  folds  of  mucous  membrane  is  narrowed  by  the  epiglottis  being 
more  doubled  on  itself  than  is  usual. 

Pathology. — Thei-e  has  been  much  doubt  as  to  the  true  nature  of  this 
familiar  disorder.  Some  writers  have  attributed  it  to  pressure  upon  the 
vagus  nerve  by  swollen  bronchial  glands  ;  some  have  maintained  that  it  is  a 
mere  catarrh  of  the  respiratory  mucous  membrane.  Beare,  on  the  ground 
that  the  paroxysms  of  whooping-cough  resemble  those  caused  by  a  foreign 
body  in  the  larynx,  would  have  it  that  the  fundamental  lesion  is  an  in- 
flammation of  the  tract  immediately  above  the  vocal  cords.  But  it  is  very 
doubtful  whether  laryngitis  is  constant  or  even  frequent. f 

It  is  clear  in  any  case  that  whooping-cough  is  not  produced  by  any 
local  and  accidental  cause.  It  is  a  specific  infection,  as  proved  by  its 
contagiousness  and  by  the  protection  it  affords.  The  cough  and  local 
symptoms  are  comparable  to  the  diarrhoea  of  enteric  fever,  the  sore  throat 
of  scarlatina,  or  the  parotitis  of  mumps.  And  it  is  probable  that  the 
seat  of  the  disease  is  rather  in  the  nervous  system  than  in  the  larynx 
and  trachea.  Any  slight  lesions  found  in  the  trachea  and  lungs  may  be 
well  referred  to  the  cough  as  their  cause,  not  their  consequence.  If  this 
be  admitted,  it  seems  reasonable  to  exempt  the  cerebrmn,  spinal  cord, 
and  peripheral  nerves  from  participation  in  the  disease,  and  to  fix  its 
seat  provisionally  in  the  respiratory  centre  of  the  bulb. 

It  must  be  allowed  that  in  several  particulars  whooping-cough  differs 

*  There  is  a  parallel  instance  in  hydrophobia,  and  it  is  not  impossible  that  Pasteur's 
discovery  of  the  actual  presence  of  the  virus  of  hydrophobia  in  the  nervous  centres,  and  of 
its  multiplication  there,  may  hereafter  be  found  to  supply  the  key  to  the  pathology  of 
whooping-cough.  One  can  easily  imagine  that  the  poison  of  this  disease,  having  ori.crinally 
entered  the  air-passages  from  without,  and  having  set  up  a  catarrh  there,  is  duriucr  the 
prodromal  stage  conveyed  to  some  part  of  the  central  nervous  system,  and  there  sets  up  the 
peculiar  spasmodic  cough. — C.  H.  F. 

t  According  to  Rossbach  ('  Berl.  klin.  Woch.,'  1880)  no  morbid  change  can  be  seen 
with  the  laryngoscope  during  life;  Meyer-Hiini  ('  Ztsch.  f.  klin.  Med.,'  1880)  saw  redden- 
ing and  slight  swelling  of  the  larynx  and  trachea,  but  not  of  the  cords.  Von  Herff  found 
decided  hypersemia  of  the  larynx  in  the  whooping  stage,  and  pellets  of  mucus  lod<red  on 
the  posterior  wall  of  the  larynx. 
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from  other  specific  infective  diseases.  There  is  only  slight  and  in-egular 
fever;  the  course  is  not  definite  and  self-limited  like  that  of  the  eruptive 
fevers,  typhus,  smallpox,  or  mbella ;  and  there  is  no  exantheui. 

May  we  not  regard  the  incubation  and  prodromal  stages  as  those  which 
con*espond  to  the  course  of  an  exanthem  like  measles,  and  the  more 
obtrusive  whooping  stage,  which  gives  its  name  to  the  disorder,  as  really 
a  nervous  sequel  beginning  in  a  toxic  affection  of  the  respiratoiy  centre, 
but  continued  by  the  effect  of  frequent  repetition,  which  in  conscious 
functions  we  call  habit?  This  view  would  agree  with  the  increasing 
belief  that  whooping-cough  is  very  contagious  at  first,  and  veiy  little  so 
in  its  later  stages  ;  and  also  with  the  effect  of  change  of  air,  other  diseases, 
or  even  accidents,  in  putting  an  end  to  a  whoop  of  many  weeks'  dura- 
tion. 

It  is  in  any  case  probable  that  the  contagion  of  whooping-cough 
is  an  organism  analogous  to  those  which  produce  other  infective  diseases, 
and  possibly  it  has  already  been  seen  with  the  microscope.* 

Burger,  in  the  '  Berliner  klin.  Wochenschrift '  for  1883,  asserted  that  the 
sputum  in  whooping-cough  always  contains  large  quantities  of  bacteria, 
which  appear  as  rods  of  oval  form,  sometimes  constricted  in  the  centre, 
generally  scattered  irregularly,  but  occasionally  an-anged  in  chains.  They 
are  said  to  be  easily  brought  into  view  by  staining  with  fuchsin  or  methyl 
violet.  Ritter  and  Kohn  have  also  discovered  microbes  in  the  sputa,  but 
there  is  at  present  no  ground  for  regarding  any  of  them  as  pathogenic 
or  specific. 

Prognosis. — It  is  exceedingly  rare  for  a  paroxysm  of  whooping-cough 
directly  to  destroy  life.  A  very  young  child,  however,  may  die  from 
closure  of  the  glottis,  or  perhaps  from  syncope,  or  from  the  rupture  of 
an  intra-cranial  blood-vessel.  When  the  attacks  are  very  violent,  and  one 
follows  another  with  extreme  frequency,  they  sometimes  end  in  apathy 
and  stupor  which  may  be  fatal. 

Much  more  often  death  ensues  from  the  pulmonary  complications  of  the 
disease,  bronchitis  and  broncho-pneumonia ;  it  is  said  that  they  kill  half  or 
two  thirds  of  all  the  children  attacked.  As  may  easily  be  supposed,  patients 
who  before  were  weakly  and  delicate  are  more  likely  to  succumb  to  whoop- 
ing-cough than  the  strong  and  healthy.  It  is  far  more  dangerous  for  infants 
than  for  older  children,  and  among  the  poor  than  among  the  rich.  The 
worst  cases  are  those  complicated  by  rickets  or  by  adenoid  growths  in  the 
pharynx. 

There  are  differences  of  severity  in  different  epidemics,  and  pertussis  is 
more  serious  during  the  cold  seasons  of  the  year  than  in  the  summer. 
When  it  affects  adult  patients  it  is  very  distressing,  but  it  is  not  dangerous, 
nor  is  it  often  prolonged. 

Whooping-cough,  unlike  the  specific  fevers  hitherto  treated  of,  has  no 

*  As  far  back  as  1870  Letzerich  figured  in  '  V'ii-i  liow's  Archiv '  tliallus  filaments  aud 
spores,  which  he  found  abundantly  in  the  sputa  of  patients  with  whooping-cough,  aud  he 
asserted  that  he  had  succeeded  in  producing  a  like  malady  in  rabbits  by  inoculating  the 
trachea  with  tlie  product  of  his  cultivations.  In  the  '  Jahrbuch  der  Kinderheilkunde  '  for 
1876  Tschamer  supported  Letzerich,  and  maintained  that  an  identical  fungus,  found  on 
oranges  or  apples,  is  capable  of  giving  rise  to  whooping-cough  when  inhaled.  It  is,  how- 
ever, not  a  fungus,  but  a  bacterium,  that  we  should  expect  as  the  contagivm  viincm.  This 
has  been  sought  for  by  Koplik,  Hensel,  and  other  recent  observers,  but  there  seems  at 
present  to  be  no  evidence  that  the  specific  microbe  has  been  found. 
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definite  period.  Its  course  is  protracted  but  uncertain,  and  it  is  difficult 
to  say  when  the  specific  malady  ends  and  its  sequelte  begin. 

After  a  variable  period,  a  month  or  more,  the  violence  of  the  paroxysms 
subsides.  The  expectoration  becomes  looser,  more  abundant,  and  more 
puriform.  The  cough  becomes  less  spasmodic,  and  at  last  the  character- 
istic whoop  disappears  after  from  six  weeks  to  two  or  three  months.  In  a 
case  related  by  Trousseau  its  duration  was  only  three  days  ;  the  patient 
was  a  child  three  years  old,  an  inmate  of  the  Necker  Hospital.  After  the 
paroxysms  have  ceased,  symptoms  of  ordinary  bronchial  catarrh  may 
remain  for  a  time. 

The  child  may  be  a  long  while  in  regaining  its  spirits  or  its  strength, 
especially  if  the  season  happens  to  be  winter,  so  that  there  is  difficulty  in 
<retting  it  out  of  doors  and  into  the  fresh  air.  Sometimes,  when  the  whoop 
has  apparently  passed  off,  a  fresh  attack  of  catarrh  brings  it  back  again  for 
a  few  days  in  as  marked  a  form  as  ever.  Even  after  the  lapse  of  a  year 
it  may  be  noticed  that  if  the  child  -  catches  cold  "  the  cough  is  attended 
with  a  similar  sound. 


Treatment. — We  have  no  specific  or  very  effectual  treatment  of  whoop- 
ing-cough. Sydenham  depended  on  venesection,  Fothergill  and  Armstrong 
advocated  nauseating  doses  of  antimony  ;  and  many  other  modes  of  treat- 
ment, as  arsenic  and  niti'ic  acid,  have  been  from  time  to  time  introduced,  to 
be  in  turn  forgotten.* 

Nevertheless  treatment  is  not  useless.  In  bad  weather  the  patient 
should  be  kept  in  a  spacious  room,  warm  and  equable  in  its  temperature  ; 
for  exposure  to  cold  has  a  marked  tendency  to  bring  on  the  paroxysms  ; 
according  to  Hauke  the  presence  of  an  excess  of  carbonic  acid  in  the  air 
has  a  like  effect.  But  in  fine  weather  the  child  should  be  taken  out  of 
doors  every  day.  When  the  disease  lingers  in  its  course,  nothing  is  so 
likely  to  bring  it  to  an  end  as  change  of  air,  especially  to  the  sea-side.  The 
meals  should  be  nourishing  and  frequent,  and  should  be  given  directly  after 
a  paroxysm.  Crying  and  excitement  of  every  kind  should  as  much  as 
possible  be  prevented. 

As  regards  drugs,  belladonna,  hydrocyanic  acid,  chloral,  bromide  of 
potassium  or  ammonium,  hemlock,  and  henbane  appear  each  of  them  to 
diminish  the  freqviency  and  the  severity  of  the  paroxysms  in  some  cases, 
and  even  to  shorten  the  duration  of  the  disease.  But  not  one  of  these 
medicines  can  be  said  to  succeed  in  most  cases ;  and  they  often  fail 
altogether.  Alum  in  gi'ain  doses  every  four  hours  was  introduced  by  the 
late  Dr  Golding  Bird  as  an  astringent  in  the  later  stages  of  the  disease, 
and  has  often  proved  useful.  Quinine  also  is  sometimes  serviceable  :  and 
the  supposition  that  it  checks  the  gi'owth  of  the  specific  microphytes  has 
led  to  its  administration  by  insufflation  into  the  air  passages.  Goodall 
and  Washbourn  add  hydrochloride  of  cocaine  in  doses  of  t^-  to  1  of  a 
gi-am  three  times  a  day,  as  having  been  employed  with  some  success. 

It  has  lately  become  a  common  practice  to  treat  whooping-cough  bv 
inhalations.  The  earliest  attempts  of  this  kind  consisted  in  placing 
patients  in  the  purifying  chambers  of  gas-works,  where  the  air  is  laden 

*  Some  of  them  ai-e  not  free  from  danger.  In  the  same  number  of  a  medical  journal 
which  narrated  successful  treatment  of  whooping-cough  by  antipyrin  and  antifebrin,  there 
appeared  an  account  of  a  doctor  in  Germany  who  nearly  killed  his  own  child  by  repeated 
doses  ofantipyrin  during  whooping-cough. 
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witli  tarry  products — as  well  as  with  sulphuretted  hydrogren  and  aui- 
inoiiia. 

A  more  recent  plan  is  to  impregnate  the  air  of  the  patient's  chamber 
with  tui-pentine,  or  with  eucalyptus,  or  with  carbolic  acid.  A  solution  of 
phenol,  for  example,  is  diffused  through  the  room  by  means  of  a  spray 
apparatus,  or  by  simply  heating  a  vessel  containing  it.  Children  who  are 
old  enough  may  be  induced  to  inhale  a  weak  carbolic  spray  for  fifteen  or 
twenty  minutes  two  or  three  times  a  day.  Thorner,  in  the  '  Deutsches 
Archiv '  for  1878,  reported  very  favourably  of  this  practice  ;  for  about  a 
week  there  was  little  change,  but  at  the  end  of  that  time  the  symptoms  of 
the  disease  began  rapidly  to  subside.  Successful  results  by  similar  means 
are  met  with  in  this  countiy.  Inhalations  of  the  vapour  from  a  boiling 
2  per  cent,  solution  of  salicylic  acid  have  also  been  recommended.  Dr 
Goodhart  has  found  both  phenol  and  salicylic  acid  disappointing.  He 
recommends  Tr.  Camph.  Co.  during  the  early  stage,  and  during  the  later 
whooping  period  belladonna  ;  with  sodium  or  potassium  carbonate,  alum, 
bromides,  or  chloral  hydrate  only  when  belladonna  fails. 

Marshall  Hall's  proposal  to  protect  the  infant  at  night  from  draughts 
by  a  mosquito  curtain  has  been  tried  with  success  by  Dr  Eustace  Smith, 
who  also  recommends  the  child's  room  being  tilled  with  vapour  from 
eucalyptus,  creasote,  or  phenol :  internally,  hydrate  of  butyl  chloral  in 
one-grain  doses,  sulphate  of  zinc  (gr.  -^r),  and  belladonna  or  atroi:)ia  ;  and, 
after  the  acute  stage  has  passed,  quinine  in  full  doses. 
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"  What  evil  star 
On  you  hath  frown'd  and  poured  his  Influence  bad  ?  " 

Spenseb. 

Hidory — Course  and  symptoms  of  the  catarrhal  form — its  sequelce — Mild 
cases — feverish  colds — Cardiac  form — Ahdominal  form — Nervous  form — 
Mortality — JEiiology  aiul  patlwlogy — the  bacillus — Diagnosis — Prognosis  ami 
treatment. 

Synonyms. — Tussis  epidemica  (Sydenham) — Catarrhus  a  contagio 
(Cullen) — Catarrhus  epidemicus — "  the  Chinese  catarrhal  fever  " — "  the 
Russian  influenza," — Fr.  La  grippe. — Germ.  Grippe.* — Ital.  Influenza. 

Definition. — A  specific  infective  Fever,  running  a  short  course,  with 
varied  local  symptoms,  very  apt  to  recur  and  to  leave  sequelae. 

History. — An  epidemic,  and  probably  specific  disease,  was  well  known 
to  our  fathers  as  the  influenza,  a  name  of  Italian  origin,  which  came  into 
use  in  1741,  and  denoted  its  external  origin  and  wide-spread  sway.  Its 
last  invasion  as  an  epidemic  was  in  1847-8,  and  it  was  only  a  memory  when 
the  first  edition  of  this  book  appeared  in  1886.  Since  then  it  has  re- 
appeared with  the  severity  of  a  new  epidemic,  and  has  now  become  endemic 
in  Western  Europe. 

Like  other  specific  diseases,  its  early  history  is  obscure.  It  may,  how- 
ever, be  probably  identified  with  an  "epidemic  catarrh"  recorded  in  1173, 
with  four  similar  epidemics  in  the  fourteenth,  and  with  four  more  in  the 
fifteenth  century.  According  to  Dr  Parkes  (in  his  article  in  '  Reynolds' 
System '),  there  were  eleven  in  the  sixteenth  century,  sixteen  in  the  seven- 
teenth, and  eighteen  in  the  eighteenth.  Between  1800  and  1850  there 
were  ten,  of  which  three  were  the  most  important :  one,  in  its  spread  over 
different  countries,  occupied  the  years  1830  to  1833  ;  another  occurred  in 
1837,  when  "  half  London  "  was  attacked  ;  and  the  third  in  1847-8.  This 
last  was  a  very  severe  epidemic.  Many  died  from  pleurisy,  bronchitis, 
pneumonia,  or  pericarditis.  At  one  time  it  was  said  that  the  whole  staff  of 
Guy's  Hospital  was  laid  up. 

There  was  no  reappearance  of  the  disease,  at  least  as  an  epidemic,  for  a 
period  of  more  than  forty  years.    But  then,  after  having  died  out  of  the 

*  The  word  grippe  is  said  to  be  derived  from  the  Polish  crypTca  or  grypka  (  =  raucedo). 
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memory  of  the  present  generation,  a  severe  epidemic  of  influenza  appeared 
in  1889,  and  spread  over  the  whole  of  Europe  and  most  other  parts  of  the 
world. 

When  the  newspapers  of  November  26th,  1889,  announced  a  curious 
epidemic  raging  in  St.  Petersburg,"  some  authorities  identified  it  with 
the  dengue  fever  then  prevalent  in  Greece  and  Turkey.  The  Russian 
doctors  called  it  influenza,  "  the  symptoms  being  fever  and  headache, 
accompanied  by  a  running  cold."  Regiments  were  incapacitated  and  rail- 
ways were  interrupted  by  the  suddenness  and  severity  of  the  outbreak. 
The  disease  spread  quickly  through  Poland  to  Hungai-y  and  Vienna,  where 
there  was  a  considerable  mortality.  At  the  K.  k.  allg.  Krankenhaus  be- 
tween December  7th  and  lith,  165  patients,  57  nurses,  and  77  physicians 
were  attacked.  Other  parts  of  Germany  were  visited,  though  less  severely, 
as  well  as  Italy,  Spain,  and  France ;  afterwards  the  United  States, 
Australia,  and  New  Zealand.  At  the  end  of  the  year  several  cases  had  been 
reported  at  and  near  Chiswick,  and  by  Januaiy  and  Februaiy,  1890,  it 
was  frequent  in  London,  and  our  hospital  wards  and  out-patient  rooms 
were  crowded  with  cases  of  catarrh  and  influenza.  In  the  Foundling  Hos- 
pital in  January,  95  out  of  315  children  were  attacked;  and  at  the  London 
Orphan  Asylum  115  out  of  500.  At  Hanwell,  of  174  attendants  93  suffered, 
and  of  1141  inmates  of  all  ages  178.  The  disease  after  appearing  in 
London  visited  the  great  provincial  towns  successively,  and  afterwards 
smaller  places  like  Colchester  and  Cambridge,  where  at  one  college,  St. 
John's,  there  were  70  cases.  The  severity  of  the  epidemic  was  over  in 
April  (1890),  but  scattered  cases  occurred  until  the  end  of  May. 

Since  1890  the  disease  appears  never  to  have  left  us.  From  time  to 
time  pauses  have  occurred  with  only  a  few  scattered  cases,  and  then  they 
have  become  numerous  again ;  but  the  severity  has,  on  the  whole,  been  less 
since  influenza  has  become  endemic  than  in  the  epidemic  outbreak  of 
1889-90. 

Course. — The  incubation  period  is  a  short  one,  not  more  than  a  day 
or  two. 

Sir  George  Baker,  in  his  '  Opuscula  Medica '  (second  edition,  London, 
1771),  gives  the  following  account  of  the  epidemic  of  influenza  in  the 
year  1762.  It  was  characterised  by  alternate  heats  and  chills,  by  a 
constant  cough,  sometimes  dry,  occasionally  accompanied  by  a  little  thin 
mucous  expectoration.  There  was  depression  of  strength,  a  sense  of 
weight  and  severe  pain  in  the  forehead  and  temples  ;  inflamed,  swollen, 
and  watery  eyes  with  photophobia;  frequent  sneezing  and  altered 
voice.  There  was  painful  rawness  felt  in  the  windpipe  and  chest,  with, 
in  some  cases,  a  feeling  of  choking,  and  wandering  pains  in  the  arms,  legs, 
md  sides.  The  fever  was  chiefly  nocturnal,  but  even  then  so  slight  that 
it  rarely  interfered  either  with  sleep  or  with  food.  There  was  more  or  less 
Derspiration,  and  when  it  was  profuse  the  disorder  was  relieved  or  cured, 
rhe  tongue  was  white  and  thickly  furred  ;  the  urine  was  dark,  and  threw 
iown  a  lateritious  deposit.  In  all  cases  there  was  more  depression  of 
spirits  and  loss  of  strength  than  the  character  of  the  disease  seemed  to 
iccount  for,  and  convalescence  was  often  tedious  and  imperfect.  Many 
Jases  of  abortion  occurred  in  London  from  this  disea.se.  In  a  few  of  the 
nore  severe  cases  there  was  a  miliary  eruption. 

When  Sir  Thomas  Watson  was  first  called  to  two  cases  on  April  3rd, 
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183."i,  the  symptoms  were  just  those  which  mark  the  commencement  of  an 
attack  of  fever,  and  he  did  not  then  know  what  was  about  to  happen  ;  but 
by  tlif  close  of  the  following  day  all  London  was  smitten  with  the  disease. 

The  attack  usually  begins  abruptly,  often  with  a  rigor  ;  the  tempera- 
ture rises  higher  on  the  first  day  than  is  common  in  any  disease  except 
scarlatina.  Severe  headache  follows,  either  frontal  and  deeply  seated 
"  behind  the  eyes  " — as  a  medical  student  told  the  writer,  just  in  the  fora- 
men rotundum, — (tr  it  is  referred  to  the  root  of  the  nose  and  the  frontal 
smuses.  At  the  same  time  there  is  coryza,  with  sore  throat,  injected  eyes, 
and  at  first  dryness,  then  running  from  the  nostrils.  The  tongue  is 
thickly  furred,  and  there  is  complete  anorexia.  The  patient  feels  prostrate 
frouL  the  beginning,  sometimes  drowsy,  and  sometimes  wandering,  or 
actively  delirious.  Lumbago  and  pains  in  the  limbs,  with  the  not  infre- 
quent vomiting,  resemble  the  onset  of  variola.  The  sore  thi'oat,  coryza, 
and  subsequent  bronchitis  do  not  differ  from  those  of  a  "  severe  cold."  The 
bowels  are  usually  confined,  but  sometimes  there  is  sharp  diarrhoea  or 
severe  sweats.  A  scarlatiniform  rash  has  been  occasionally  observed.  The 
urine  is  febrile,  but  yery  seldom  contains  albumen.  The  pulse  is  rapid, 
and  usually  full  and  with  rather  high  tension — rarely  weak  and  dicrotic, 
but  sometimes  intermittent.  In  pregnant  women  abortion  may  occur ; 
or,  if  the  menstrual  functions  have  been  suppressed  from  other  causes, 
they  are  sometimes  re-established.    Facial  herpes  has  been  observed. 

The  course  of  the  fever,  as  a  rule,  is  not  above  three  days,  though  some- 
times four  or  five.  The  fall  of  temperature  is  veiy  rapid,  more  so  than  in 
pneumonia.  In  one  case,  a  strong,  healthy  young  man  Avas  in  full  health 
on  Satm-day,  had  a  temperature  of  104-5O  F.  on  Sunday,  and  by  Tuesday 
afternoon  was  free  from  fever  and  pain. 

If  the  attack  lasts  above  five  days,  either  pneumonia  has  developed  or 
the  catarrh  of  the  air-passages  has  passed  into  ordinaiy  bronchitis.  The 
subsidence  is  occasionally  more  gi'adual,  and  sometimes  marked  with  a 
critical  sweating  or  dian-hani,  sometimes  with  epistaxis.  The  patient's 
convalescence  is  always  slow,  and  he  is  long  in  regaining  his  strength. 

Relapses  are  not  infrequent,  but  feAv  persons  suffer  more  than  one 
distinct  attack  in  the  same  epidemic.  On  the  other  hand,  to  have  had 
influenza  confers  no  immunity  against  its  recurrence  on  a  subsequent 
occasion  ;  on  the  contrary,  those  who  have  suffered  once  are  likelv  to  suffer 
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Sequela. — The  most  impoi'tant  sequel  is  acute  fibrinous  pneumonia. 

In  January,  1890,  the  writer  saw  in  consultation  with  Dr  Addisou,  of  Colchester  a 
young  man  of  twenty-seven  ill  with  acute  pneumonia  of  the  left  lung  after  influenza  He 
made  a  good  recovery;  hut  a  brother  three  years  younger  had  died  a  week  before  of  the 
same  disease,  double  lobar  pneumonia  after  influenza ;  and  a  maid  who  had  nursed  him  also 
died  with  acute  double  pneumonia.  His  mother,  a  younger  brother,  and  a  man-servmt 
suffered  at  the  same  time  from  influenza, and  the  servant  from  pneumonia;  but  these  thr.^o 
patients  recovered. 

Lobular  i)neumonia  (pulmonary  catarrh)  is  perhaps  still  more  frequent 
particularly  in  children  and  in  elderly  people,  and  it  is  not  less  dancrerous 
to  them.  *^ 

In  most  cases  great  prostration  follows,  and  in  many  there  is  muscular 
weakness  with  malaise  for  several  weeks,  or  even  for  months,  after  reco-ery 
In  others  the  bronchitis  common  during  an  attack  of  influenza  does  not 
subside,  as  usual,  in  about  a  week  after  the  fall  of  temperature  but 


MILD  CATAEBHAL  F0R;\I  225 

becomes  chronic ;  or  in  children  may  develop  into  broncho-pnemnonia, 
with  collapse  ;  or  it  may  end  in  acute  tuberculosis  or  in  phthisis.  Another 
sequel,  more  common  in  children  than  in  adults,  is  empyema. 

Recovery  from  influenza  has  sometimes  been  followed  by  parotitis,, 
necrosis,  and  distant  abscesses. 


There  remain  some  vaa-ieties  of  this  protean  malady  which  differ  re- 
markably from  the  most  common  and  classical  catarrhal,  bronchial,  and 
often  pulmonary  form  just  described. 

Mild  catarrhal  cases. — When  an  epidemic  of  influenza  is  going  on  we 
meet  with  cases  of  coryza  and  sore  throat  with  cough  and  rise  of  tempera- 
ture, which  are  recognised  as  specific  by  the  weakness  and  depression 
which  follow  them  being  quite  disproportioned  to  the  degree  or  duration 
of  the  fever. 

But  we  also  meet  with  similar  cases  when  there  is  no  epidemic  of  more 
severe  forms,  and  the  question  ai'ises  whether  these  feverish  colds  are  not 
some  of  them  really  sporadic  influenza.  They  are  generally  assumed  to  be 
the  result  of  a  chill,  and  few  who  are  subject  to  them  but  can  recall  in- 
stances of  their  following  directly  and  unmistakably  as  the  result  of  expo- 
sure to  cold  wind,  or  to  rain,  or  to  a  draught  of  air.  The  first  effect  is  a 
sudden  feeling  of  chilliness,  an  involuntary  shudder  (i.  e.  a  slight  rigor), 
and  a  fit  of  sneezing.  The  reflex  character  of  this  paroxysmal  neurosis  is 
shown  by  its  being  caused  by  a  bright  light  irritating  the  eyes,  as  well  as 
by  cold  air  in  the  face  or  snuff  in  the  nostrils,  and  also  by  its  being  in- 
hibited by  pressure  on  the  upper  lip  or  bridge  of  the  nose,  and  completely 
stopped  by  covering  the  face.  Indeed,  the  action  of  the  domestic  remedy 
of  smearing  the  nose  with  tallow  or  cold  cream  is  to  prevent  sneezing  by 
protecting  the  skin  from  cold. 

But  just  as  undoubtedly,  a  feverish  cold  sometimes  comes  on  with  no 
unusual  exposure  to  cold,  rather  after  sitting  in  hot  rooms ;  it  "  runs 
through  the  house  "  like  a  contagious  disease  ;  it  is  accompanied  by  malaise 
and  pyrexia  ;  it  lasts  for  a  limited  time,  and  then  subsides. 

In  one  point  it  differs  from  other  specific  fevers,  but  resembles  epidemic 
influenza — it  does  not  protect  against  itself ;  or  rather,  perhaps,  it  pro- 
tects for  only  a  short  time.  While  relapses  from  an  ordinary  cold  in 
the  head  are  very  frequent,  a  severe  feverish  cold  rarely  occurs  except  at 
considerable  intei-vals. 

The  symptoms  which  follow  the  initial  sneeze  and  shivering  are  pain 
in  the  throat  felt  on  swallowing,  together  with  headache  and  severe  aching 
pains  in  the  loins,  the  thighs,  or  the  back  and  limbs  generally.  To  this 
stage  succeeds  coryza  and  a  short,  dry,  painful  cough.  The  temperature 
rises,  sometimes  to  103*^  in  an  adult  and  often  to  102°,  the  urine  becomes 
febrile,  the  pulse  quick,  and  the  skin  dry.  After  a  day  of  distress  the  skin 
begins  to  act,  and  the  symptoms  are  somewhat  relieved,  but  the  coryza 
becomes  more  severe,  a  little  mucus  is  expectorated,  the  bowels  are  con- 
stipated, and  some  headache  and  pains  in  the  limbs  continue.  After  three, 
or  at  the  latest  four  days,  the  feverish  stage  is  almost  always  over,  but 
there  is  great  prostration  of  strength  for  so  short  an  illness,  and  consider- 
able bronchial  as  well  as  nasal  catarrh.  Finally  there  remains  some  cough 
and  expectoration  for  a  week  or  ten  days  more.  Occasionally  a  sharp 
attack  of  diarrhoea  seems  to  take  the  place  of  the  nasal  catarrh. 

This  is  surely  sporadic  influenza,  as  seems  to  be  proved  by  pneumonia 
VOL,  I.  15 
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sometimes  following  it,  and  by  the  specific  bacillus  having  sometimes  been 
found  present  (Lindenthal,  '  Wiener  klin.  Wchnschrft.,'  Iso.  17,  1897). 

The  treatment  of  these  "  influenza  colds,"  as  feverish  catarrh  used  to 
be  called,  is  first  to  avoid  fresh  chills,  and  secondly  to  keep  warm.  A 
hot  bath  or  a  Turkish  bath  is  excellent,  and  for  the  time  the  patient  feels 
well,  but  they  do  not  cure  ;  within  an  hour  he  is  as  ill  as  ever.  He  must  go 
to  bed,  drink  warm  diluents,  and  get  the  skin  to  act.  Dover's  powder  is 
certainly  useful  with  most  people.  Some  find  antimonial  wine  more  effec- 
tual in  producing  perspiration  and  relieving  the  pains  and  oppression.  Low 
diet,  salines,  and  laxatives  are  indicated,  with  constant  warmth  to  the  feet, 
the  face,  and  the  hands.  Thus  the  patient  gets  comfortably  through  his 
malady.    During  convalescence  quinine  is  the  best  tonic. 

As  prophylactics,  covering  the  face  and  hands,  and  wearing  cotton  wool 
in  the  ears  and  nostrils,  are  the  most  effectual. 

Varieties  of  grave  influenza. — Of  the  severer  forms  of  influenza  there  is 
one  in  which  the  chief  force  of  the  virus  seems  to  fall  on  the  heart.  After 
an  attack,  often  of  no  unusual  severity,  the  patient  finds  himself  subject  to 
palpitation,  sometimes  to  vertigo  or  syncope,  and  the  pulse  is  weak,  com- 
pressible, and  sometimes  irregular.  Such  cases  may  last  for  months,  and 
cause  great  anxiety  to  the  patient  and  the  physician ;  but  they  do  not,  in 
the  "writer's  experience,  lead  to  permanent  disease  of  the  heart,  nor  has  he 
known  a  fatal  case.  Dr  Sansom  has  recorded  cases  of  persistent  tachy- 
cardia, and  in  one  remarkable  case  the  pulse  continued  for  several  months 
at  a  rate  of  only  30  to  40  in  the  minute. 

In  another  form  the  abdominal  organs  suffer  most.  There  is  profuse 
diarrhoea,  sometimes  after  copious  bilious  evacuations,  ending  in  the  dis- 
charge of  clear,  colourless  mucus.  Dr  Simon,  of  Birmingham,  has  recorded 
several  such  cases  ('  Brit.  Med.  Journ.,'  June  1.3th,  1891),  and  the  writer 
has  seen  more  than  one  of  considerable  severity. 

Another  and  perhaps  the  most  serious  form  of  influenza  is  that  which 
affects  the  nervous  system.  With  only  moderate  pyrexia,  and  little  or  no 
cough,  the  patient  suffers  from  neuralgic  pains  after  the  primary  malaise 
has  passed  off.  Or  he  becomes  depressed,  tearful,  or  hysterical,  and  this 
may  end  in  either  suicidal  mania  or  confirmed  melancholy,  but  usually  in 
slow  and  gradual  recovery.  Peripheral  neuritis  has  been  observed  as  a 
sequel  of  influenza  by  Dr  Buzzard  and  other  physicians.  Probably  some 
of  the  cases  of  bradycardia  and  tachycardia  above  mentioned  are  the 
result  of  parenchymatous  neuritis  of  the  vagus  or  sympathetic  cardiac 
branches. 

Again,  the  convalescent  from  infiuenza  may  have  most  troublesome 
giddiness  and  reeling  gait,  so  that  physicians  may  suspect  him  of  tabes  or 
cerebellar  ttmiour,  and  policemen  of  being  drunk.  Some  of  these  cases 
have  followed  attacks  so  little  marked,  that  Sir  Samuel  Wilks  and  some 
other  experienced  physicians  admit  a  form  of  influenza  without  any  pyrexia 
at  all  ('  Lancet,'  1893,  ii,  p.  222). 

Mortality. — It  seems  paradoxical  to  say  that  influenza  is  seldom  fatal, 
and  yet  that  it  always  causes  a  great  increase  of  the  death-rate  ;  but  the 
explanation  is  that  the  number  of  those  who  fall  ill  is  greater,  beyond  all 
comparison,  than  in  the  case  of  any  other  epidemic  disease.  In  London  in 
18-47  not  less  than  5000  persons  are  said  to  have  died  of  influenza  in  six 
weeks  ;  but  then  it  was  computed  that  250.000  persons  were  attacked  In 
Paris  above  one  fourth  of  the  population  suffered ;  in  Geneva  not  less  than 
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one  third.  Those  who  die  of  influenza  itself,  and  not  of  pneumonia  or  other 
sequelije,  are  usually  old  or  debilitated  subjects,  like  the  elder  Dr  Babing- 
ton,  who  died  in  the  epidemic  of  1833,  at  the  age  of  seventy-seven,  and 
had  previously  laboured  under  emphysema  of  the  lungs. 

Graves  found  the  epidemic  of  1837  very  fatal  among  the  aged,  yet  saw 
Judge  Day  recover  at  ninety-three. 

Sir  George  Baker  writes  of  the  epidemic  in  1762,  "  Leviter  plecte- 
hantur  infantes  et  liberahantur  facillimcy  He  found  it  most  serious  in 
advanced  age,  and  particularly  in  asthnuitics.  Beside  aged  people,  children 
\inder  three  or  four  years  old  sometimes  die  of  influenza,  usually  with 
bronchitis  and  lobular  pneumonia. 

Parkes  states  that  patients  with  disease  of  the  heart,  and  some  of  those 
who  have  phthisis,  pass  through  influenza  without  being  the  Avorse  for  it; 
but  other  writers  have  remarked  that  after  its  subsidence  the  progress  of 
phthisis  is  accelerated.  Dr  Farr  pointed  out,  in  1847,  that  the  mortality 
was  much  greater  in  those  districts  of  England  in  which  the  death-rate  was 
generally  high  than  it  was  in  healthier  places. 

In  Febiiiary,  1762,  the  weekly  death-rate  at  Warsaw  ran  up  from  30  or 
•40  to  150.  In  London  in  1837  the  mortality  in  2347  cases  was  2*3  per  cent., 
in  1847  about  3  per  cent.  (Peacock).  In  1889-90  it  was  probably  lower 
than  this  throughout  England,  but  in  Vienna  and  for  a  time  in  Paris  there 
was  a  higher  death-rate  from  influenza,  owing  chiefly  to  subsequent  pneu- 
monia. 

Anatomy. — No  characteristic  changes  are  seen  in  the  bodies  of  those 
who  have  died  during  an  attack  of  influenza.  The  air-passages  show  the 
ordinary  signs  of  bronchitis,  and  there  may  be  great  oedema  of  the  pul- 
monary tissue.  Hepatisation  of  one  or  both  lungs  is  frequent,  and  lobular 
pneumonia,  especially  in  children  and  aged  subjects.  Plastic  exudation 
into  the  bronchial  tubes  has  now  and  again  been  recorded. 

Etiology  and  pathology. — No  other  disease  diffuses  itself  so  widely 
over  the  earth's  surface.  Not  only  is  it  capable  of  existing  in  all  inhabited 
regions,  but  in  some  epidemics  it  has  ranged  over  CA'ery  quarter  of  the 
globe,  in  places  presenting  all  kinds  of  soil  and  every  variety  of  climate. 
It  cannot,  therefore,  be  due  to  any  "  telluric  emanation  "  or  miasm  ;  nor  is 
it  related  tO'  ague,  for  Holland,  which  is  infected  with  malaria,  has  escaped 
some  European  epidemics  of  influenza. 

Again,  the  progress  of  influenza  from  district  to  district  occupies  time. 
The  epidemic  of  1762  appeared  at  Warsaw  in  February,  reached  Vienna 
at  the  end  of  March,  and  Madgeburg  in  April ;  at  which  time  it  also  in- 
vaded Hamburg  and  London.  It  was  much  more  severe  at  Venice  and  at 
Warsaw  than  in  England  and  Germany,  and  did  not  visit  Paris  at  all.  In 
June  it  was  epidemic  throughout  Alsace,*  and  in  July  attacked  the  British 
fleet  in  the  Mediten-anean.  After  that  month  no  cases  were  known  to 
occur  in  Europe.  Beside  London,  the  towns  of  Manchester,  Lincoln, 
Leicester,  Exeter,  and  Norwich  were  seats  of  the  disease,  apparently  by 
conveyance  from  the  capital.  Similar  epidemics  of  catarrh  or  influenza 
had  appeared  at  Norwich  in  1733  and  1743.  It  was  less  common  in 
country  places — an  argument  in  favour  of  its  being  infectious. 

The  epidemic  which  raged  in  London  in  1833  is  supposed  by  Hirsch  to 

*  These  accounts  were  received  by  Sir  Geo.  Baker  from  Drs  Jackwitz,  Merten?,  Kothen, 
*ringle,  and  Reimarus. 
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have  been  related  to  one  which  occurred  in  1830  in  China,  and  which  reached 
Moscow  later  on  in  that  year.  In  1831  it  spread  over  Russia,  Poland, 
(iennany,  France,  Sweden,  Italy ;  it  next  appeared  in,  the  Isle  of  Man,  and 
lastly  in  New  Jersey,  on  the  other  side  of  the  Atlantic.  In  1832  it  occun-ed 
chiefly  in  Spain  and  in  some  of  the  United  States.  In  1833  it  broke  out 
again  in  the  north  of  Europe,  and  after  extending  over  Russia  and  Germany, 
and  passing  to  Denmark,  it  reached  London  in  April.  It  was  also  ob- 
served at  diflierent  dates  of  this  year  in  Switzerland,  the  Tyrol,  France, 
Italy,  and  Egypt. 

The  epidemic  of  1889-90  was  first  observed  in  Russia  and  sj^read  west- 
ward over  the  continent,  attacking  as  usual  the  large  towns  earliest  and 
most  severely.  It  spread  from  Central  Europe  southwards  over  Italy  and 
Spain,  and  northwards  to  England,  where  the  smaller  country  towns  were 
visited  long  after  London,  while  many  out-of-the-way  places  escaped 
altogether.  In  America  and  Australia  the  epidemic  appeared  later,  and 
travelled  over  the  United  States  in  a  westerly  direction  from  the  Atlantic 
seaboard  to  California. 

Both  in  England  and  France  epidemic  influenza  seems  only  to  occur  as 
the  result  of  extension  from  other  countries.  There  is  doubt  whether  it 
has  ever  arisen  in  any  part  of  Europe.  Probably  its  home  is  in  some 
remote  part  of  Asia,  perhaps  Chinese  Tartary.  Hence  the  Russian  name 
of  the  "  Chinese  catarrh,"  and  the  English  name  of  the  "  Russian  influenza." 

The  following  examples  show  how  rapid  and  sweeping  an  epidemic  may 
be,  and  how  difficult  it  sometimes  is  to  trace  the  contagion. 

In  1782  Admiral  Kempeufeldt's  squadron  sailed  from  Spitliead  on  May  2nd  to  cruise 
between  Brest  and  the  Lizard.  On  the  29th,  there  haviny^  been  no  communication  with 
the  shore,  the  men  who  formed  the  crew  of  one  of  the  sliips  were  attacked  with  influenza, 
and  soon  afterwards  so  many  of  the  sailors  on  the  other  ships  that  by  the  second  week  in 
June  the  whole  squadron  had  to  return  to  port.  In  the  meantime  another  fleet,  under 
Lord  Howe,  had  sailed,  all  in  perfect  health,  for  the  Dutch  coast.  Towards  tlie  end  of 
the  mouth  of  May  the  disease  appeared  in  several  of  his  vessels  also,  although  there  had 
been  no  intercourse  with  the  land. 

On  April  Hi-d,  1833  (the  day  on  which  Sir  Thomas  Watson  saw  his  first  two  cases  of 
influenza  in  London),  a  vessel  called  tlie  "Stag"  was  coming  up  the  Channel,  and  arrived 
at  two  o'clock  off  Herry  Head  on  the  Devonshire  coast,  all  on  board  being  well.  The 
breeze  was  blowing  from  the  land,  and  in  half  an  hour  forty  men  were  down  with  influenza  ; 
by  six  o'clock  the  number  was  increased  to  sixty,  and  by  two  o'clock  on  the  following  day 
to  120.  The  same  evening  a  perfectly  healthy  regiment  at  Portsmouth  was  attacked',  and 
by  the  next  morning  so  many  of  the  soldiers  were  ill  that  the  garrison  duty  could  not  be 
performed. 

There  have  been  numerous  instances  in  which  the  complaint  has  first 
broken  out  in  those  particular  houses  of  a  town  at  which  travellers  had 
recently  arrived  from  infected  places  ;  and  there  have  also  been  examples 
of  its  having  spared  the  inmates  of  prisons  or  convents,  as  though  their 
isolation  had  sei-ved  to  protect  them. 

Thus,"  as  Dr  Fagge  wrote  in  1880,  "  we  ai-e  brought  to  the  conviction 
that,  unless  the  cause  of  influenza  is  something  of  the  nature  of  which  we 
have  no  conception,  it  must  be  a  living  thing,  which  is  capable  of  reproduc- 
ing and  multiplying  itself  when  once  it  has  been  introduced  into  a  parti- 
cular district  or  country." 

It  is  possible  that  the  contagion  may  be  derived  from  horses  or  other 
of  the  lower  animals.  The  human  disease  seems  to  be  identical  with  the 
influenza  to  which  horses  are  liable  ("  pink-eye  "),  which  in  1872  is  said  to 
have  attacked  about  16,000  horses  in  New  York  alone.    Durino-  epidemics^ 
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of  liunuui  influenza,  horses,  dogs,  eats,  and  even  birds  are  said  to  suffer. 
But  the  disease  in  horses  does  not  appear  to  spread  to  stablemen  and 
groams,  and  monkeys  in  the  Zoological  Gardens  at  Regent's  Park  did  not 
share  m  the  recent  epidemics.  Indeed,  Klein  doubts  whether  even  horses 
are  liable  to  tnie  influenza. 

The  bacillus.—The  probability  of  influenza  depending  on  a  contagium 
vivuni  has  been  raised  to  a  high  degi'ee  by  the  discovery  of  a  specific 
microbe  by  Pfeifler  in  1892,  present  in  the  mucus  and  saliva  of  patients 
sufiering  from  influenza.  His  statements  were  conlirmed  by  Kitasato  in 
Berlin,  and  by  Klein*  in  this  countrj^ 

It  is  a  rod-shaped  organism,  very  small,  immobile,  and  refractory  to 
stains.  When  staining  with  carbolic  fuchsin  is  successful  it  affects  the 
two  ends  of  the  bacillus,  leaving  the  mid-part  clear,  so  that  it  simulates  a 
diplococcus.  It  grows  best  on  gelatine  mixed  with  blood.  The  chemical 
products  to  which  probably  its  toxic  effects  are  due  have  not  yet  been 
ascertained,  as  they  have  been  in  the  case  of  diphtheria. 

Diagnosis. — ^From  the  description  above  given  it  is  manifest  that  in- 
fluenza is  one  of  the  most  variable  and  multiform  of  diseases.  Nor  would 
an  attempt  to  give  pathognomonic  or  even  distinctive  characters  be  of  much 
practical  use. 

Influenza  must  never  be  forgotten  as  a  possible  explanation  of  many 
febrile  and  anomalous  conditions  without  present  pyrexia.  Its  most  cha- 
racteristic and  constant  features  are  its  abrupt  onset,  its  severe  pains,  its 
short  course,  the  deep  impression  made  on  the  nervous  system,  particularly 
the  cerebral  cortex,  the  vagus,  and  the  splanchnic  areas,  its  slow  and  un- 
certain convalescence,  and  the  variety  and  persistence  of  its  sequelae.  Often 
influenza  can  only  be  certainly  recognised  in  retrospect ;  often  a  patient's 
own  feelings,  if  he  has  suffered  from  it  before,  prove  a  better  diagnosis 
than  the  symptoms  seen  from  outside. 

It  may,  however,  be  useful  to  enumerate  some  of  the  maladies  for 
which  influenza  is  most  often  mistaken,  or  which  in  their  turn,  though  less 
often,  are  mistaken  for  influenza. 

The  most  common  severe  catarrhal  form  has  been  often  confounded 
with  (acute)  rheumatism,  with  variola  and  other  exanthems,  with  the  com- 
paratively, but  only  comparatively,  rare  cases  of  enteric  fever  with  an 
abrupt  onset,  and  in  foreign  countries  with  malarial  fever  and  with 
dengue.  The  slighter  forms  of  influenza  are  constantly  regarded  as 
"■  ordinary  colds  "  until  the  muscular  prostration  or  some  nervous  sequel 
shows  their  true  nature.  Bronchitis  and  broncho-pneumonia  from  influenza 
have  often  been  regarded  as  signs  of  asthma  or  of  acute  tuberculosis. 
Pneumonia  after  influenza  is  true  pneumonia,  with  its  own  characteristic 
bacillus  present — at  least  in  most  cases.  It  only  differs  by  its  gi-eater 
danger  from  cases  of  different  origin. 

The  cardiac  sequelae  of  influenza  resemble  those  of  diphtheria,  and  the 
condition  sometimes  seen  in  spirit  drinkers  with  peripheral  neuritis  and 
weak,  rapid  action  of  the  heart.    Bradycardia  is  more  characteristic. 

The  abdominal  form  of  the  disease  may  simulate  cholera,  as  in  a  case 
seen  by  Dr  Goodhart ;  or  acute  muco-enteritis,  or  irritant  poisoning,  parti- 
cularly by  animal  products. 

The  acute  nervous  prostration  sometimes  caused  by  influenza,  particu- 


*  'Micro-organisms  and  Disease,'  1896,  pp.  257—270. 
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larly  if  accompanied  by  vomiting  and  severe  headache,  may  resemble  tuber- 
culous meningitis  or  tumour  of  the  brain.  The  fact  of  nervous  symptoms 
following  an  attack  will  often  justify  a  favourable  prognosis  of  conditions 
which  resemble  tabes,  or  of  cases  of  insanity  or  melancholy,  which  otherwise 
would  admit  of  little  hope. 

rrof/nosis. — An  epidemic  of  influenza  is  only  directly  dangerous  to 
infants  and  aged  persons.  But  an  attack  may  be  complicated  by  pneu- 
monia at  any  age.  The  sequelae,  though  often  worse  than  the  attack, 
are  very  rarely  fatal. 

Treatment. — From  an  historical  point  of  view  it  will  ahvays  be  interest- 
ing to  know  that  bleeding  and  the  administration  of  antimony  were  re- 
cognised by  universal  experience  to  be  injurious  in  this  disease  at  a  time 
when  they  were  regarded  as  almost  essential  to  the  cure  of  pneumonia  aiad 
other  inflammations.  In  the  recent  epidemics  quinine  has  been  found 
useful,  even  from  the  commencement  of  the  attack.  Another  usual  prac- 
tice was,  after  having  given  one  pui*gative  dose,  to  prescribe  salines  during 
the  first  day  or  two,  and  aftenvards  ammonia  Avith  senega,  or  serpentary. 
Parkes  disapproved  feeding  the  patient  with  hot  beef-tea ;  it  invariably, 
he  thought,  increased  the  headache  and  the  laaaguor.  If  the  patient  is 
young  and  healthy,  it  may  be  sufficient  to  let  him  drink  freely  of  iced  milk 
and  soda-water,  thin  barley-water  with  slices  of  lemon,  or  weak  white-wine 
whey.  Except  to  elderly  patients  stimulants  should  not  be  given  during 
the  early  stages.  Afterwards  a  good  supply  of  food  should  be  allowed,  and 
at  this  stage  bitters  and  mineral  acids  are  often  necessary.  During  the 
stage  of  pyrexia  the  Avriter  has  found  hot  baths  and  diaphoretic  dimgs 
give  most  relief,  and  antipyrin  has  proved  the  most  useful  remedy  for  the 
severe  headache. 

For  the  cardiac  complications  and  sequelae  strychnia  is  the  best  drug, 
particularly  injected  under  the  skin.  Afterwards,  for  tachycardia,  digitalis 
and  alcohol  are  both  of  the  greatest  value.  The  pneumonia  which  follows 
influenza  requires  stimulants  from  the  first,  and  most  of  the  neurotic 
sequelae  are  best  treated  by  prolonged  rest,  fresh  air,  and  London  porter 
or  Dublin  stout,  which  are  more  useful  and  less  liable  to  misuse  than 
spirits. 
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Jlisfari/,  iiomeiidature,  and  geographical  distribution — Incubation — Course  :  Jirsi 
tveek;  emnthem  ;  second  iveek — Crisis  and  convalescence — Mortality  and 
mode  of  death — Post-nmiem  appearances — ComiMcations  and  sequelce — 
^Etiologi)  ;  contagion  of  typhus  :  p-edisposing  causes — Diagnosis — Prognosis 
— Ireafment. 

Synonyms. — Contagious  or  epidemic  fever;  "parish  infection;"  putrid 
fever ;  spotted  fever,  morbus  pulicaris,  febris  petechialis ;  oohlotic  fever 
{!'))(\os,  a  crowd)  ;  typhus  fever,  brain  fever ;  jail  fever,  ship  fever,  camp 
fever  or  leaguer  sickness ;  fourteen-day  fever ;  Irish  fever ;  febris  Hun- 
Lrarica  ;  typhus  exanthematicus. — Fr.  Fievre  tjphxis.—Germ.  Flecktyphus. 

Definition. — A  specific  contagious  fever,  with  a  characteristic  exanthem. 
running  a  course  of  about  two  weeks. 

History. — Typhus,  in  Watson's  classical  Lectures  on  Medicine,  in  Mur- 
chison's  work  on  Continued  Fevers,  and  in  the  first  edition  of  this  text- 
book, was  placed  first  in  the  list  of  diseases,  and  it  was  "  by  merit  raised  to 
that  bad  eminence,"  for  it  was  the  first  recognised  and  named  as  a  separate 
kind  of  fever  ;  and  between  the  disappearance  of  the  Oriental  Plague  from 
this  country  after  1666,  and  the  appearance  of  the  cholera  in  1830,  typhus 
was  the  most  formidable  infectious  fever  in  the  United  Kingdom,  parti- 
cularly in  the  great  towns.  During  the  second  half  of  the  present  centuiy 
it  has  gradually  ceased  to  be  endemic,  and  epidemics  have  become  smaller 
and  more  rare. 

Its  place  in  history  is  next  in  imjDortance  to  that  of  the  true  or  Oriental 
Plague.  It  is  the  common  pestilence  which  has  accompanied  and  followed 
wars,  and  which  kept  down  the  population  in  crowded  cities  and  in  the 
ill-cared-for  prisons  of  the  eighteenth  century. 

The  name  now  in  use  was  first  applied  to  a  definite  kind  of  fever  by 
Sauvages  in  1759,  and  was  adopted  by  Cullen  and  subsequent  writers. 
Until  then  it  had,  from  the  time  of  Hippocrates  downwards,  been  em- 
ployed, in  accordance  with  its  etymology,!  to  designate  a  confused  state  of 
intellect,  delirium  and  stupor. 

The  plague  of  Athens,  recorded  by  Thucydides,  was  most  probably  what 

*  "A  Dorian  war  shall  fall, 

Aud  a  great  pla^rue  witliai,"  as  Hobbes  translates  the  oracle, 
t  Tr'^ot",  smoke,  inist,  cloud,  confusion  and  cloudiness  of  ideas,  akin  to  Latin  stupeo. 


232 


TYPHUS 


we 


now  call  typhus.  However  this  may  be,  there  is  no  doubt  oi 
the  nature  of  certain  epidemic  fevers  Avhich  prevailed  in  Italy,  France, 
and  Hungary  in  the  sixteenth  century,  and  of  which  accounts  were 
given  by  Fracastorius  of  Verona,  and  other  contemporary  Avriters.  During 
the  course  of  the  same  century  occurred  the  first  three  of  the  famous 
Black  Assizes  "  in  this  country,  when  judges,  sheriffs,  and  jurymen  were 
suddenly  attacked  with  fatal  illness,  which  had  spread  from  the  prisoners 
brought  up  for  trial.  One  of  the  older  names  of  the  disease  is  jail  fever. 
Another  is  Morbus  castrensis  or  military  fever,  from  the  ravages  which  it 
has  committed  among  soldiers  and  camp  followers,  from  the  time  of  the 
Thirty  Years'  War  and  the  siege  of  Reading  in  1643  down  to  the  Crimean 
campaign.  Other  names,  again,  are  spotted  fever  and  hrain  fever,  from 
some  of  its  more  conspicuous  symptoms.  Of  late  yeai-s  it  has  been  uni- 
versally called  Typhus  in  this  country  and  in  France  ;  but  the  Germans  are 
obliged  to  term  it  Typhus  exanthematicus  or  Flecktyphus,  owing  to  their 
unfortunate  habit  of  calling  Enteric  Fever  typhus. 

As  Typhus  fever  or  one  of  its  synonyms,  the  disease  included  several 
kinds  which  were  long  held  to  be  mere  "  varieties  "  affecting  the  skin,  the 
bowels,  or  other  organs  in  different  cases,  as  Influenza  or  Syphilis  does.  AVe 
now  regard  thein  as  different  "  species,"  proved  so  by  their  '•  breeding  tme." 
We  have  seen  how,  between  1835  and  1850,  the  fievre  typho'ide  of  Paris 
was  shown  to  be  not  a  local  modification  of  the  spatted  typhus  of 
London  and  Edinburgh,  but  a  sepai-ate  disease  (supra,  p.  111).  About  the 
same  time  Famine  typhus  was  separated  as  a  third  specific  malady,  to  be 
described  in  the  following  chapter.  Oriental  Plague,  or  true  Pestilence, 
had  always  been  regarded  by  the  best  observers  as  separate  from  putrid 
and  spotted  contagious  fever,  and  is  no  longer  spoken  of  as  Bubonic 
Typhus.  Thus  typhus,  as  the  term  is  now  understood,  is  of  strictly  de- 
fined and  comparatively  small  extent,  while  its  importance  is  further 
restricted  by  its  being  nearly  banished  from  civilised  Europe. 

Distribution. — On  the  Continent  the  disease  with  which  we  are  now  con- 
cerned has  always  been  less  common  than  in  the  British  Isles.  Both  in 
Great  Britain  and  in  Ireland  it  has  prevailed  with  great  severity  on  re- 
peated occasions  during  the  last  two  hundred  years.  In  the  present  century 
there  have  been  epidemics  of  Typhus  in  1803,  in  1817-19,  in  1826-28,  in 
1836,  in  1843,  in  1846-48,  in  1856,  and  from  1861  to  1870,  particularly  in 
1866-69,  the  last  in  London,  although  scattered  cases  have  since  occurred. 
In  Dublin  the  last  serious  outbreak  was  in  1880-82.  It  must  be  noted, 
however,  that  in  some  of  the  earlier  of  these  epidemics  there  was  a 
large  admixture  of  oases  of  Relapsing  Fever,  which  was  not  known  to  be 
distinct  from  typhus  until  1843,  but  can  even  now  be  recognised  in  the 
history  of  great  fevers  by  its  small  mortality. 

Typhus  in  the  poorer  districts  of  Edinburgh,  Glasgow,  Liverpool,  and 
Dublin  still  occasionally  occurs,  as  it  did  until  recent  years  in  London,  but, 
as  an  epidemic,  it  no  longer  leaves  its  haunts  in  cities  and  invades  the 
country.  It  is  most  prevalent  in  winter,  probably  from  gi-eater  over- 
crowding and  less  ventilation. 

On  the  Continent  its  course  has  been  chiefly  epidemic.  A  terrible  visi- 
tation of  typhus  decimated  the  French  army  in  the  Crimea.  It  has  been 
seen  more  or  less  frequently  in  the  Baltic  provinces  of  Russia,  in  Poland 
and  in  Hungary.  The  last  epidemic  in  Germany  had  its  seat  in  East 
Prussia  and  Silesia  in  1867-8.    Typhus  is  rare  even  as  an  occasional 
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visitant  in  the  south  of  Europe,  and  it  appears  to  be  unknown  in  Japan, 
m  India,  and  the  tropics  generally;  but  it  is  not  uncommon  in  Northern 
China. 

The  disease  was  introduced  into  America  in  1847  by  an  infected 
immigrant  ship,  and  in  1867  by  the  same  means  into  Australia,  but  for- 
tunately it  has  never  established  itself  in  either  continent.  There  have, 
however,  been  outbreaks  in  New  York  (735  cases  in  1881-2),  Philadelphia 
(1883),  and  Montreal  (1877). 

Typhus  has  never  been  seen  in  South  Africa,  nor  in  the  equatorial 
regions  of  that  continent ;  but  it  occurs  in  Egypt  every  spring,  and  Dr 
Sandwich,  of  Cairo,  has  described  it  in  the  '  St.  Thomas's  Hospital  Reports  ' 
for  1886. 

The  original  home  of  typhus  is  unknown.  Many  epidemics  have  been 
traced  to  Russia  and  Tartary,  and  perhaps  China  is  the  most  probable 
primitive  focus  of  the  disease. 

It  affects  all  ages,  and  Buchanan  has  shown  that  even  young  children 
are  by  no  means  exempt. 

Typhus  is  unknown  among  animals.  Mosler  injected  fresh  blood  from 
typhous  patients  into  the  veins  of  dogs  without  any  result.  Zlilzer 
reported  more  successful  results  in  rabbits. 

Entrance  of  the  contagion. — No  materies  morbi  has  yet  been  detected,* 
though  there  can  be  no  doubt  of  its  existence.  It  probably  gains  entrance 
in  most  cases  by  the  breath,  and  through  the  stomata  of  the  air-vesicles 
invades  successively  the  lymph,  the  blood,  and  the  tissues.  The  contagion 
is  very  sure,  but  readily  diluted  and  dissipated,  and  probably  not  very 
persistent. 

Incubation. — This  is  of  variable  length.  Few  cases  aft'ord  an  oppor- 
tunity of  determining  it,  for  the  disease  rarely  follows  a  single  definite 
exposure  to  contagion.  But  Murchison  collected  for  the  '  St.  Thomas's 
Hospital  Reports  '  in  1871  no  fewer  than  thirty-one  instances  more  or  less 
directly  in  point.  In  two  of  them  the  effect  was  apparently  immediate : 
the  patient  was  conscious  of  an  offensive  odour  proceeding  from  a  case,  and 
was  at  once  attacked  with  headache,  prostration,  nausea,  and  rigors  ;  and 
all  the  other  symptoms  developed  themselves  in  due  course.  In  one 
instance  the  period  was  not  more  than  two  days  ;  in  two,  only  four  days  ; 
in  one  (that  of  Murchison  himself)  exactly  five  days  ;  in  one  not  more  than 
six  days  ;  in  two  not  more  than  ten  days.  Similar  short  incubation  periods 
have  been  given  by  other  writers  :  thus  Lebert,  in  '  Ziemssen's  Handbuch,' 
mentions  five  to  seven  days;  and  in  some  cases  the  disease  has  followed 
exactly  eight  days  after  exposure.  On  the  other  hand,  Murchison  found 
that  in  most  of  his  thirty-one  cases  the  period  was  longer  :  in  four  it  was 
exactly  twelve  days  ;  in  thirteen  others  it  was  within  a  few  days  of  this,  on 
one  side  or  the  other ;  in  one  patient  not  less  than  thirteen  days,  in  another 
not  less  than  fourteen  days,  in  the  third  exactly  fifteen  days,  in  the  fourth 
not  less  than  twenty-one  days.  The  period  of  incubation  would  seem,  then, 
to  be  very  variable,  but  most  frequently  somewhat  under  a  fortnight. 

During  the  incubation  the  patient  appears  to  be  well ;  but  sometimes 
towards  its  end  there  is  a  little  malaise,  with  headache,  pains  in  the  limbs, 
and  loss  of  appetite. 

*  Microbes  have  been  described  in  the  blood  and  tissues  by  Hallier  in  186B  (a  fungus), 
by  Mott  in  LS73  (dumb-bell  cocci),  and  by  Hlava  of  Prague  in  1889  (strcpto-bacillus). 
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Covrsc. — The  onset  of  the  disease  is  generally  definite  and  usually  sud- 
den :  ijiuch  more  often  so  than  in  enteric  though  less  than  in  relapsing  fever. 
The  patient  is  attacked  with  headache,  and  with  pains  in  the  back  and 
limbs.  He  feels  chilly,  and  sometimes  shivers  ;  after  a  while  he  may  per- 
spire, but  the  chilliness  presently  returns,  and  he  is  glad  to  sit  cowering 
over  the  fire.  He  feels  weary  and  disinclined  for  exertion.  He  is  thirsty," 
but  appetite  is  completely  lost.  His  tongue  is  oedematous,  pale,  and  coated 
with  fur,  which  is  at  first  white,  afterwards  yellowish.  There  is  nausea,  but 
not  often  vomiting.  The  bowels  are  constipated.  The  urine  is  scanty, 
dense  and  high-coloured.  He  is  restless,  and  his  sleep  is  disturbed  by 
painful  dreams  and  sudden  starts.  So  far  these  are  only  the  common  early 
symptoms  of  any  specific  fever,  and  in  slighter  degree  they  attend  a  feverish 
cold.    Next  follow  more  characteristic  symptoms. 

Every  day  the  patient  becomes  more  prostrate  ;  if  unable  to  seek  relief 
in  bed,  he  totters  as  he  walks,  and  his  hands  tremble  when  he  attempts  to 
use  them  ;  until,  on  the  third  or  the  fourth  day  at  latest,  he  can  suppoi't 
himself  no  longer. 

From  the  first  the  patient's  aspect  is  dull,  heavy,  and  oppressed.  The 
eyes  are  injected  and  suffused.  The  face  is  of  a  dusky  colour,  the  flush 
being  general,  and  not  limited  to  the  cheeks  as  in  enteric  fever.  As  the 
disease  advances,  the  expression  becomes  more  and  more  vacant  and  stupid, 
and  it  is  seldom  that  the  patient  himself  feels  anxiety  about  his  illness. 
Towards  the  end  of  the  first  week  there  is  generally  delirium,  especially  at 
night.  The  advent  of  this  symptom  is  said  to  be  earliest  in  persons  who 
have  been  intemperate,  and  in  those  who  have  been  svibject  to  mental 
anxiety  and  fatigue.  In  some  exceptional  cases  it  sets  in  during  the  first 
night,  and  Murchison  speaks  of  having  seen  cases  w^hich  were  at  first  mis- 
taken for  mania  ;  but,  as  a  rule,  it  is  only  after  the  lapse  of  several  days 
that  the  patient's  mind  begins  to  wander.  About  the  same  time  he 
generally  ceases  to  complain  of  headache. 

The  temperature  rises  rapidly  in  typhus.  Wunderlich  stated  that  it  is 
generally  104° — 104"9o  on  the  first  evening,  and  that  by  the  fourth  evening 
it  is  seldom  under  104'9°,  generally  about  105'8°,  and  often  higher  still. 
Experience  in  England  has  been  that  the  average  figures  are  much  lower 
than  these.  According  to  Murchison  the  highest  temperature  attained  at 
any  period  of  the  disease  is  generally  about  104°  or  105°  ;  it  is  scarcely 
ever  as  high  as  106°,  except  in  children,  and  it  sometimes  fails  to  reach 
103°.  The  maximum  is  seldom  reached  before  the  fourth  to  the  seventh 
day,  and  when  it  has  been  attained,  the  thermometer  varies  little  during 
the  first  week.  A  high  range  of  temperature  in  the  first  week  generally  pre- 
cedes severe  cerebral  symptoms  in  the  second  ;  but  a  rise  in  the  evening  is 
of  comparatively  little  significance,  so  long  as  the  thermometer  falls  each 
moi-ning  :  what  is  really  serious  is  a  high  temperature  without  intermis- 
sion. 

The  jmhe  does  not  usually  rise  above  100  during  the  first  two  or  three 
days  ;  afterwards  it  ranges,  as  a  rule,  between  100  and  120.  When  it  is 
much  higher  the  case  is  severe  if  the  patient  is  an  adult  ;  but  in  children  a 
very  rapid  pulse,  even  at  the  commencement  of  the  disease,  is  not  an  evil 
sign.  Occasionally  the  pulse  remains  below  100,  and  Murchison  cites 
instances,  observed  by  himself  and  others,  in  which  it  was  not  above  40, 
and  sometimes  down  to  28,  for  days  together.  In  certain  cases,  how- 
ever, of  slow  radial  pulse  the  heart's  beats  have  been  twice  as  frequent  as 
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the  pulsations  felt  at  the  wrist.  A  slow  pulse  is  not  regarded  as  a  favour- 
able sigii  in  typhus. 

Re.rpiration  during  the  earlier  days  follows  the  pulse  rather  than  the 
temperature. 

The  Typhus  is  attended  by  a  characteristic  eruption,  the 

■•  mulberry  rash,"  as  it  was  named  by  Sir  William  Jenner. 

In  rare  cases  this  is  preceded  by  a  rose-rash,  which  may  almost  be  mis- 
taken for  the  eruption  of  scarlet  fever.  In  the  UTuseum  of  Guy's  Hospital 
we  have  models,  illustrating  this  remarkable  roseola,  which  were^aken  from 
two  women  under  the  care  of  Dr  Wilks  in  1861.  The  parts  represented 
are  the  abdomen,  and  the  forearm  with  the  hand  :  but  in  each  case  the 
rash  is  said  to  have  covered  the  patient.  It  was  of  ii  bright  crimson  colour, 
punctate,  macular,  or  diffused.  One  of  the  women  was  a  nurse  in  the 
hospital,  so  that  she  was  under  observation  from  the  first.  The  roseola  in 
each  case  faded  before  the  mulberiy  rash  came  out. 

The  characteristic  imilherry  rash  generally  appears  on  the  fourth  or  the 
fifth  day  of  the  fever  ;  sometimes,  as  in  a  case  admitted  into  Guy's  Hospital 
in  1874,  it  may  be  discovered  as  early  as  the  third  day,  and  sometimes  as  late 
as  the  sixth.  Occasionally  it  is  absent ;  but  observations  made  with  great 
care  at  the  London  Fever  Hospital  in  1864  showed  that  this  occun-ed  in 
scarcely  more  than  2^  per  cent. — among  nearly  2500  cases  of  all  ages.  The 
exceptions  were  mostly  in  children.  When  it  does  come  out  in  them  it  is 
often  peculiarly  abundant  and  well  marked,  so  as  to  resemble  the  rash  of 
measles  :  and  in  such  cases  it  may  be  seen  on  the  face,  whereas  in  adults  it 
is  generally  confined  to  the  trunk  and  limbs.  One  usually  looks  for  the 
typhus  rash  on  the  chest  and  the  abdomen ;  but  Dr  Buchanan  says  that  the 
earliest  maculae  are  to  be  found  on  the  back  of  the  wrists,  the  borders  of 
the  axillje,  and  the  epigastrium.  The  face,  though  flushed,  is  seldom  the 
seat  of  the  macular  rash. 

It  consists  of  more  or  less  numerous  spots,  of  indeterminate  form,  the 
largest  three  or  four  lines  in  diameter,  isolated  or  ii'regularly  confluent. 
They  may  at  first  be  slightly  raised,  so  that  one  can  feel  them  with  the 
finger  :  and  as  they  may  then  be  of  a  somewhat  florid  colour,  it  is  some- 
times difficult,  when  they  are  few  and  separate,  to  distinguish  them  at  this 
stage  from  the  rose  spots  of  Enterica.  At  this  time,  too,  they  dis;ippear  on 
]iressure.  But  in  the  course  of  a  day  or  two  they  alter  in  appearance  : 
their  hue  becomes  darker  and  more  dingy  ;  they  are  no  longer  raised  ;  and 
when  the  finger  is  pressed  upon  them  they  either  remain  imaltered  or 
assume  a  yellowish  tint.  This  change  is  due  to  the  escape  of  blood  from  the 
vessels  into  the  substance  of  the  cutis  ;  in  other  words,  the  nu^culae  have 
become  petechial.  They  remain  visible  on.  the  dead  body  if  the  case 
should  end  fatally  while  they  are  still  present.  In  many  instances  they 
are  from  the  very  first  of  a  livid  or  purple  colour,  and  do  not  fade  on 
pressuie. 

Within  forty-eight  hours  from  its  first  appearance  the  mulberry  rash  is 
complete.  During  this  time  fresh  spots  may  come  out,  but  they  are  added 
to  the  old  ones.  There  is  not,  as  in  enteric  fever,  a  succession  of  crops  of 
macul£e,  one  set  appearing  while  another  is  fading  away.  Murchison  satis- 
fied himself  on  this  point  in  a  large  number  of  cases,  surrounding  every  spot 
with  a  circle  of  ink  so  as  to  identify  it.  In  addition  to  the  distinct  maculae, 
there  is  also  a  faint,  irregular,  dusky  red  mottling,  which  looks  as  if  it  were 
more  deeply  seated,  and  has  therefore  been  inaccurately  called  a  subcuti- 
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cular  rash."    After  the  first  day  or  two  no  fresh  spots  appear,  but  the 
maculae  persist  until  the  end  of  the  fever. 

It  is  important  to  notice  that  the  severity  of  a  case  of  typhus  is 
generally  directly  proportionate  to  the  amount  of  eruption,  its  depth  of 
colour,  and  the  rapidity  with  which  it  becomes  livid  or  petechial.  Mur- 
chison  adds  that  the  exceptional  cases  in  which  no  rash  appears  have 
generally  a  mild  course ;  but  according  to  Lebert  they  are  often  severe  and 
sometimes  fatal. 

Siihseqiient  course. — During  the  second  week  of  the  fever,  in  which  the 
exanthem  is  fully  out,  the  symptoms  become  more  and  more  severe.  The 
patient  is  sleepless,  and  usually  passes  into  a  state  of  continuous  delirium. 
Sometimes  he  is  noisy  and  violent,  shouting,  talking  incessantly,  singing, 
and  struggling  to  get  out  of  bed.  In  this  condition  a  patient  may  throw 
himself  out  of  the  window,  and  some  years  ago  a  man  was  brought  into 
Guy's  Hospital  for  a  suicidal  wound  of  the  neck  inflicted  in  the  course  of 
typhus.  After  two  or  three  days  the  delirium  becomes  quiet  and  mutter- 
ing ;  and  often  it  is  so  from  the  first.  Sometimes  excitement  comes  on  as 
night  approaches,  while  the  rest  of  the  day  is  passed  in  a  state  of  stupor 
and  prostration.  By  the  middle  of  the  week  there  is  generally  complete 
unconsciousness.  When  loudly  spoken  to,  the  patient  perhaps  opens  his 
eyes  and  stares  vacantly ;  or,  if  told  to  put  out  his  tongue,  he  may 
separate  his  jaws,  and  leave  them  gaping. 

Murchison,  who  himself  went  through  two  attacks  of  typhus,  tells  us 
that  the  imagination  is  far  from  inactive  during  the  delirium  of  typhus. 
He  took  a  great  dislike  to  a  nurse  and  to  a  valued  friend ;  and  because  they 
once  tied  him  down  in  bed  he  fancied  that  they  intended  to  murder  him, 
that  they  were  shutting  him  up  in  a  dungeon,  that  they  followed  him  to 
India,  Burmah,  and  other  covmtries  which  he  had  visited  in  former  years, 
and  to  which  he  had  escaped.  Dr  Gueneau  de  Mussy,  who  caught  typhus 
in  Dublin  in  1843,  afterwards  remembered  imagining  that  he  was  tied  down 
in  bed,  and  gradually  consumed  by  spontaneous  combustion.  Another 
fancy  was  that  he  saw  the  front  of  a  particular  house  in  Paris  in  a  state  of 
phosphorescence,  and  a  child  suspended  by  the  neck  from  a  window.  He 
also  believed  that  he  saw  one  of  his  friends  killed  in  the  street ;  and  so 
strong  was  the  impression  that  even  during  convalescence  he  continued  to 
feel  concern  for  his  loss. 

During  the  second  week  of  typhus  deafness  is  very  commonly  present ; 
indeed,  it  begins  about  the  fifth  day.  It  sometimes  affects  one  ear,  some- 
times both.  Many  cases  do  well  in  which  deafness  has  been  complete ; 
and  from  the  time  of  Fracastorius  there  has  been  a  tradition  that  it  is  a  - 
favourable  sign.  For  this  belief,  however,  there  do  not  appear  to  be  any 
good  grounds ;  deafness  is  certainly  present  in  many  cases  which  end 
fatally. 

The  iiwpils,  in  the  advanced  stages  of  typhus,  are  contracted  and  in- 
sensible to  light — as  minute  as  pinholes,  according  to  Graves.  Jenner  first 
laid  stress  on  this  myosis  as  a  distinction  between  typhus  and  enteric 
fever ;  and  Murchison  says  that  neither  during  active  delirium  nor  in  pro- 
found stupor  has  he  seen  dilated  and  insensible  pupils  in  typhus. 

The  muscular  prostration,  during  the  second  week  of  typhus,  becomes 
extreme.  The  patient  sinks  down  in  bed,  and  lies  on  his  back,  unable  to 
raise  himself,  or  even  to  turn  on  either  side.  If  the  clothes  are  turned 
down  to  look  for  the  maculae,  he  takes  no  notice.    One  of  the  shrewd  re- 
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marks  of  the  last  resident  apothecary  of  Guy's  Hospital,  Mr  Stocker,  Mas 
that  to  find  a  fever  patient  lying  on  his  side  was  a  good  sign.  The  fseces 
are  passed  involuntarily.  The  urine  dribbles  away  incessantly,  so  that 
unless  it  can  be  caught  in  a  proper  receptacle  it  soaks  the  sheets  and  pro- 
duces great  irritation  of  the  skin.  But  before  it  begins  to  run  off  it  may 
fully  distend  the  bladder,  the  muscular  coat  of  this  organ  being  paralysed 
as  well  as  the  sphincter.  One  must,  therefore,  never  omit  to  examine  the 
hypogastric  region  at  every  visit,  even  if  the  nurse  tells  us  that  the  urine  is 
passed  in  abundance.  Other  results  of  muscular  weakness  are  loss  of  power 
to  speak,  to  protrude  the  tongue,  and  sometimes  even  to  close  the  eyelids, 
so  that  the  cornea  may  slough. 

At  this  stage  of  the  disease  tremoi-  of  the  muscles  is  almost  constantly 
present.  The  whole  body  may  be  in  a  state  of  agitation,  especially  in  old 
people  and  in  those  who  have  been  exhausted  by  work  or  by  intemperance  : 
indeed,  in  drunkards  a  state  of  delirium  tremens  often  seems  to  be  added 
to  the  typhous  symptoms.  Sometimes  the  tremor  is  limited  to  the  hands 
and  tongue.  Murchison  speaks  of  having  sometimes  seen  nystagmus,  or 
choreiform  spasms  of  the  limbs.  Much  more  frequent  are  those  jerking 
movements  of  the  muscles  of  the  forearms  which  are  commonly  called 
suhsultus  tendinum.  Or  there  may  be  twitchings  of  the  face.  Jenner  saw 
two  cases  in  which  the  face  acquired  a  peculiar  expression  from  a  spasmodic 
action  of  the  inferior  recti  muscles  of  the  eyeballs  in  association  with  the 
levatores  palpebrarum  ;  in  each  instance  the  movements  were  excited  when 
either  of  the  arms  was  suddenly  raised.  Another  variety  of  spasm  is  pick- 
ing or  fiimbling  at  the  bedclothes — a  bad  sign,  for  which  we  have  the 
pedantic  names  "  floccitatio  "  and  "  carphology." 

The  mulberry  rash  generally  remains  visible  until  the  fall  of  tempera- 
ture. The  maculae  may  even  become  darker  and  more  distinct.  But  the 
faint  general  mottling  fades  more  quickly,  and  in  mild  oases,  where  this 
is  the  only  eruption,  nothing  of  it  may  be  left  when  the  fever  has  still 
several  days  to  run. 

The  temperature  during  the  second  week  is,  as  a  rule,  rather  lower  than 
in  the  latter  part  of  the  first  week.  This  slight  fall  between  the  seventh 
and  the  tenth  day  is  of  good  omen,  and  its  absence  unfavourable.  Hence- 
forth, and  up  to  the  time  of  the  crisis,  there  are  usually  slight  recurring 
remissions  of  one  or  two  degrees.  A  decided  rise  during  the  second  week 
indicates  the  supervention  of  some  complication,  generally  in  the  lungs. 

Shortly  before  death  the  temperature  often  rises  very  high.  Dr  Moore 
records  a  case  in  which  it  reached  109"1°  Fahr.  on  the  nineteenth  day. 
Another,  met  with  by  Dr  A.  W.  Foote,  was  107-2°  ;  and  the  same  figure 
(43°  C.  and  109*4°  Fahr.)  was  recorded  by  Wunderlich  and  Murchison. 
But,  except  just  before  death,  hyperpyi-exia  appears  to  be  very  rare  in 
typhus. 

The  rate  of  the  pulse  varies  little  from  day  to  day,  but  its  general  ten- 
dency is  to  become  more  rapid.  Its  volume  and  force  decline  until  in  severe 
cases  it  is  so  small  and  feeble  as  to  be  imperceptible.  Sometimes  it  is 
dicrotic,  but  Lebert  remarks  that  this  is  not  nearly  so  common  as  in 
enteric  fever.  Irregularity  of  the  pulse  is  more  frequent,  and  sometimes 
there  are  intermissions.  Stokes  pointed  out  an  important  sign  of  the  chief 
danger  of  the  disease,  namely,  diminution  or  loss  of  the  heart's  impulse, 
with  disappearance  of  the  first  sound.  For  several  days,  even  when  re- 
covery is  to  take  place,  it  is  often  impossible  to  feel  the  heart  beating,  and 
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with  the  sitethoscope  only  the  second  sound  can  be  heard.  In  other  cases  a 
systolic  bruit  is  developed,  no  doubt  from  temporary  dilatation  of  the 
mitral  or  tricuspid  orifice. 

The  breathing  in  the  second  week  of  the  disease  is  almost  always 
hurried,  being  at  the  rate  of  thirty  or  forty  in  the  minute.  Some  degree  of 
hypostatic  congestion  of  the  lungs  is  a  constant  symptom,  not  a  complica- 
tion. It  often  begins  about  the  middle  and  sometimes  early  in  the  second 
week,  and  is  indicated  by  diminution  of  resonance  over  the  bases  behind. 
The  respiratory  murmur  is  feeble,  and  masked  by  the  coarse  rales  which 
gi-adually  spread  over  the  gi-eater  part  of  the  chest.  Bronchial  catarrh  is 
always  associated  with  this  condition,  and  the  patient  may  spit  up  con- 
siderable quantities  of  frothy  tenacious  secretion,  mixed  perhaps  with 
streaks  of  blood.  But  sometimes  cough  and  expectoration  are  entireh" 
absent. 

The  tongue,  in  mild  cases,  may  remain  moist,  though  furred,  throughout 
the  whole  course  of  the  fever.  But  usually  during  the  second  week  it  is 
dry,  rough,  and  brown.  When  the  disease  is  very  severe  it  becomes  con- 
tracted into  a  ball  (''like  a  parrot's  tongue'"),  and  covered  with  a  dark 
brown  or  black  crust ;  this  crust  may  be  irregularly  cracked ;  but  the 
fissured  condition  of  the  tongue  itself,  which  is  so  commonly  seen  in  enteric 
fever,  is  rare  in  typhus.  The  lips  and  teeth  are  covered  with  dark,  dirty 
crusts,  called  sordes.  They  consist  of  an  accumulation  of  epithelium,  which 
becomes  dark  from  desiccation  or  black  from  blood  or  from  the  remains  of 
beef-tea  and  other  food.  Increased  care  and  skill  in  nursing  have  in  this, 
as  in  many  other  points,  deprived  the  clinical  pictures  drawn  by  earlier 
wTiters  of  some  of  their  most  striking  features.  An  entire  loss  of  appetite 
lasts  to  the  end  of  the  disease  ;  and  sometimes  the  jjatient  refuses  to  take 
nourishment,  nor  does  he  in  the  latter  period  of  the  fever  appear  to  suffer 
from  thirst.  Occasionally  vomiting  is  a  persistent  and  troublesome  symptom, 
but  this  is  exceptional.  The  abdomen  is  sometimes  flat  or  even  concave,  and 
tympanites  is  very  rare.  As  a  rule  there  is  const ijjat ion,  but  looseness  of 
the  bowels  is  not  infrequent.  Murchison  spoke  of  diarrhoea  as  occurring 
in  about  o  or  10  i>er  cent,  of  all  cases  of  typhus.  But  in  1866  Buchanan 
said  that  it  had  been  seen  in  at  least  one  third  of  the  cases  which 
had  come  under  observation  at  the  London  Fever  Hospital  during  some 
years ;  he  was  inclined  to  refer  its  greater  frequency  in  the  experience  of 
some  physicians  to  the  larger  amounts  of  liquid  food  forced  upon  the 
stomachs  of  their  patients. 

The  urine  generally  remains  dark  in  colovir  during  the  second  week  of 
typhus,  but  sometimes  it  is  pale  and  even  alkaline.  The  amount  of  urea 
voided  is  increased  compared  with  the  amount  of  nitrogenous  food  taken. 
At  this  period  of  the  disease  the  chlorides  fail  to  be  excreted  by  the  kidneys, 
even  when  the  patient  is  made  to  take  large  quantities  of  common  salt. 
The  urine  sometimes  contains  no  chlorides  at  all,  but  Buchanan  says  that 
usually  two  or  three  grains  are  passed  in  the  twenty-four  hours,  just  enough 
to  produce  an  opalescence  on  the  addition  of  nitrate  of  silver.  Albuminuria 
is  common  in  fevers  generally,  and  in  typhus  appears  to  be  present  in  more 
than  half  the  cases.  It  may,  however,  when  associated  with  blood  and 
tube-casts,  indicate  acute  febrile  nephritis. 

Crisis. — Such  is  the  condition  of  a  patient  suffering  under  typhus  until 
about  the  fourteenth  day,  when  in  favourable  cases  a  marvellous  change 
takes  place.    He  falls  into  a  sound  and  quiet  sleep,  from  which  he  awakes 
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a  few  hours  later,  ratioiuvl,  refreshed,  and  cool.  At  the  same  time  the 
thermometer  shows  a  rapid  fall  to  normal  or  even  lower — a  difference 
genenaiy  of  from  4°  to.  6°  Fahr.  The  fall  may  be  complete  within  twelve 
hours,  but  according  to  Lebert  often  takes  thirty-six  hours,  and  sometimes 
two  or  three  days. 

Murchison  says  that  in  nearly  one  half  of  the  cases  of  typhus  the  date  of 
the  crisis  is  the  thirteenth  or  the  fourteenth  day;  in  more  than  three 
fourths  it  is  from  the  thirteenth  to  the  sixteenth.  Lebert  gives  a  much 
larger  proportion  of  cases  as  subsiding  between  the  tenth  and  the  twelfth 
days,  some  even  between  the  sixth  and  the  ninth.  These  short  cases  mostly 
occur  in  children. 

The  crisis  is  sometimes  accompanied  by  perspiration,  or  by  diarrhoea,  or 
by  the  excretion  of  urine  depositing  lithates  in  abundance  ;  but  there  is  no 
reason  to  suppose  that  such  symptoms  are  essential  to  the  defervescence,  as 
was  formerly  supposed.  Afterwards  the  temperature  generally  remains 
normal,  except  that  for  a  night  or  two  there  may  be  a  slight  evening 
rise. 

Convalescence  advances  rapidly.  The  tongue  becomes  clean  and  moist, 
and  the  appetite  is  ravenous.  Within  three- or  four  weeks  the  patient  has 
i-ecovered  his  bodily  strength,  and  is  able  to  return  to  work. 

A  relapse  of  typhus  is  exceedingly  rare.  Jenner,  A.  P.  Stewart,  and 
Murchison  never  saw  a  case.  An  instance  of  it  Avas  recorded  in  1869  by 
Ebstein,  the  interval  being  twenty-five  days.  At  the  London  Fever 
Hospital  no  such  case  occurred  among  18,268  cases  during  twenty-three 
years  after  1855.  In  that  year  Buchanan  had  a  nurse  under  his  care  who, 
after  recovering  from  an  attack  of  the  disease,  was  taken  ill  a  week  later, 
and  went  through  it  a  second  time :  on  each  occasion  there  was  a  mulberry 
rash. 

Mode  of  death. — Many  cases  of  typhus  do  not  run  on  long  enough  to 
exhibit  a  crisis.  The  mortality  from  the  disease  at  the  London  Fever 
Hospital  has  been  15  per  cent.,  but  Murchison  estimated  that,  if 
slight  cases  and  those  occurring  in  children  be  taken  into  account,  it  is 
about  10  per  cent.  It  differs,  however,  slightly  in  different  years,  and  it  is 
said  to  be  higher  during  an  epidemic  than  at  other  times.  Among  soldiers 
in  camp,  or  in  a  besieged  city,  the  death-rate  has  sometimes  been  enormous. 
In  the  Crimea  one  half  of  the  French  troops  who  were  attacked  is  believed 
to  have  perished ;  and  still  more  terrible  instances  are  on  record.  In 
certain  epidemics  death  has  been  known  to  occur  on  the  second  or  third 
day,  or  even  after  a  few  hours'  illness.  Such  cases  have  been  described  as  a 
special  variety  of  the  disease— tT/phtis  siderans,  and  the  patient  was 
described  as  sideratus,  planet-struck.  Murchison  speaks  of  having  seen 
several  cases  end  fatally  on  the  sixth  or  eighth  day,  usually  from  pulmonary 
congestion.  But,  as  a  rule,  a  patient  does  not  die  of  typhus  until  towards 
the  end  of  the  second  week. 

The  exact  mode  of  death  varies.  Sometimes  it  is  Avith  "  typhoid " 
symptoms  and  coma  ;  sometimes  it  is  through  the  lungs  with  cyanosis  : 
sometimes  it  is  with  failure  of  the  heart,  the  pulse  being  imperceptible,  and 
the  skin  cold,  livid,  and  bathed  in  a  profuse  sweat.  In  some  of  the  last- 
mentioned  cases  the  patient  lies  for  a  day  or  more  in  a  peculiar  state,  to 
which  Jenner  has  appropriated  the  name  coma  vigil*  He  has  his  eyes 
*  As  Dr  Moore  remark-s  the  same  terra  was  formerly  applied  to  a  different  and  far  less 
important  symptom  by  Chomel. 
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wide  open,  so  that  he  might  be  supposed  to  be  awake,  but  he  is  absolutely 
insensible  to  all  that  goes  on  about  him,  and  his  face  is  devoid  of  expres- 
sion. Occasionally  death  is  preceded  by  a  rapid  elevation  of  temperature, 
as  in  a  case  at  Guy's  Hospital  in  1873,  when  it  reached  108-7°. 

Morbid  anatomy. — The  appearances  observed  in  the  bodies  of  those  who 
have  died  from  typhus  are  not  characteristic  of  the  disease,  but  are  effects 
of  the  febrile  state  through  which  the  patient  has  passed,  and  are  found 
in  cases  of  enteric  fever,  pneumonia,  erysipelas,  and  pyaemia.  The  rigor 
mortis  is  brief  and  incomplete,  putrefaction  takes  place  early,  and  there  is 
much  cadaveric  discoloration  of  the  skin.  The  blood  is  fluid  and  dark-coloured, 
and  it  stains  the  lining  membrane  of  the  heart  and  of  the  great  vessels. 
There  is  often  but  little  emaciation,  yet  the  muscles  are  soft  and  friable, 
and  when  death  has  occurred  at  a  late  period  of  the  fever  their  fibres  are 
gi-anular  or  waxy -looking  under  the  microscope.  A  similar  change  is  found  in 
the  substance  of  the  heart,  and  this  cardiac  degeneration  has  no  doubt  much 
to  do  with  the  fatal  issue.  The  spleen  is  but  little  enlarged,  weighing  on 
an  average  seven  ounces,  though  sometimes  as  much  as  fourteen ;  its 
tissue  is  very  soft,  and  may  be  reduced  to  a  mere  pulp,  which  escapes 
when  the  capsule  is  divided.  Jacquot  is  said  to  have  observed  a  case  in 
which  instant  death  resulted  from  rupture  of  the  spleen.  The  liver  is  soft 
and  hyperaemic :  in  an  advanced  stage  of  the  disease  it  is  often  fatty.  The 
lungs  are  in  a  state  of  more  or  less  extensive  hypostatic  congestion.  The 
affected  parts  are  bulky,  of  a  dark  red  or  purple  colour,  and  soft ;  serous 
fluid  oozes  abundantly  from  their  cut  surface,  and  from  the  bronchi. 

There  is  an  entire  absence  of  those  intestinal  lesions  which  we  have 
described  above  as  characteristic  of  enteric  fever,  and  the  petechise  of  the 
exanthem  may  usually  be  seen  on  the  body. 

Other  changes  which  have  been  noted  are  independent  of  the  disease. 
They  either  belong  to  a  certain  period  of  life,  or  denote  intemperate  habits, 
which  predispose  to  death  in  typhus.  Thus  the  brain  has  often  been  found 
atrophied,  with  an  excess  of  fluid  in  its  ventricles  and  upon  its  surface. 

Occasionally  the  kidneys  show  signs  of  Bright's  disease,  and  the 
nephritis  is  sometimes  recent,  and  secondary  to  the  fever.  Murchison 
speaks  of  having  found  the  kidneys  weigh  nineteen,  twenty,  and  even 
twenty-three  and  a  half  ounces. 

Complications  and  sequelce  of  typhus  are  neither  numerous  nor  frequent. 
Jaundice  is  extremely  rare.  Murchison  met  with  only  fifteen  cases,  and  in 
one  of  them  the  liver  was  in  a  state  of  acute  yellow  atrophy,  while  in 
another  leucine  and  tyrosine  were  found  in  the  urine.  One  well-marked 
instance  of  jaundice  occurred  at  Guy's  Hospital  in  1869.  The  patient,  a 
man  aged  forty-nine,  died  on  the  fourteenth  day  of  the  fever. 

Retention  of  urine  may  occur,  and  if  not  relieved,  or  relieved  without 
care,  may  easily  lead  to  cystitis.    The  bladder  should  always  be  felt  for. 

Lobar  pneumonia  is  not  uncommon.  Sometimes,  when  the  patient 
appears  to  die  of  the  severity  of  the  disease,  instead  of  there  being  merely 
hypostatic  congestion  of  the  dependent  parts  of  the  lungs,  the  lower  or  the 
upper  lobe  is  found  to  be  hepatised.  Of  about  forty  consecutive  fatal  cases 
of  typhus  examined  at  Guy's  Hospital  by  Dr  Fagge,  six  had  well-marked 
pneumonia.  In  one  instance  an  attack  of  pleurisy  occurred  a  week  after 
the  subsidence  of  the  fever ;  and  after  death  the  left  side  of  the  chest  was 
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found  to  contain  several  pints  of  fluid  with  flakes  of  lymph.  Pneumonia 
IS  much  more  rare  as  a  sequel  than  as  a  complication.  Murchison  re- 
peatedly saw  gangi-ene  of  the  lungs  after  typhus,  and  gangrene  of  the 
extremities  has  also  been  recorded. 

The  occurrence  of  a  convulsion  is  an  unfavourable  symptom,  but  re- 
covery took  place  in  twelve  among  one  hundred  and  thirty-two  cases  in 
which  this  complication  occurred  at  the  London  Fever  Hospital  betAveen 
1862  and  1869.  It  is  towards  the  end  of  the  second  week  that  convulsions 
are  most  often  observed.  Acute  meningitis  may  occur,  but  it  is  an  exceed- 
mgly  rare  complication.  Mania  sometimes  sets  in  during  convalescence, 
and  may  compel  the  removal  of  the  patient  to  an  asylum ;  but  in  the  long 
run  it  seems  always  to  end  favourably.  Peripheral  neuritis  may  follow 
typhus,  and  is  probably  the  cause  of  paraplegia  as  a  sequel  of  the  disease. 

Hemiplegia,  with  or  without  aphasia,  is  an  occasional  sequel,  but  in  all 
likelihood  it  depends  upon  embolism  of  one  of  the  cerebral  arteries  by  a 
fragment  of  thrombus  derived  from  the  left  auricle  or  ventricle ;  for 
clotting  of  blood  in  their  recesses  is  favoured  by  the  feeble  circulation  and 
temporai-y  dilatation  of  their  walls.  Murchison  once  saw  ulcerative 
endocarditis  in  a  case  of  typhus,  with  large  vegetations  and  infarction  of 
the  spleen.  Embolism  of  the  arteries  of  the  limbs  is  doubtless  the  cause  of 
gangrene  of  the  feet,  which  has  now  and  then  occurred  as  a  sequel.  Bed- 
sores ought  hardly  to  arise  in  this  disease,  since  the  state  of  coma  is  of  com- 
paratively short  duration.  Thrombosis  of  the  femoral  veins  is  not  often 
seen  after  typhus.  Inflammatory  swellings  which  have  been  compared  with 
the  buboes  of  plague  occasionally  form  in  the  parotid  and  submaxillary 
regions,  and  go  on  rapidly  to  suppuration. 

When  a  pregnant  woman  is  attacked  with  typhus  she  often  passes 
through  the  disease  to  her  full  time,  but  sometimes  a  miscarriage  occurs 
betAveen  the  tenth  and  the  fourteenth  days.  As  a  rule  she  afterwards  does 
well,  and  the  child,  if  not  too  immature,  is  generally  saved. 


Varieties  of  typhus. — The  course  of  this  disease  is,  as  a  rule,  remarkably 
uniform  ;  but  it  is  the  custom  to  distinguish  mild  cases,  which  last  only  ten 
days — mostly  in  children  ;  and  cases  are  recorded  in  which  the  crisis  has 
occurred  as  early  as  the  eighth  day.  It  is  in  these  patients  that  the  rash 
is  ill-developed,  or  sometimes,  it  is  said,  entirely  absent.  Such  cases  have 
been  distinguished  as  typhus  mitior  or  mitissimus,  and  correspond  to  those 
Avhich  Dr  Collie,  in  his  '  Monograph  on  Fevers '  (1887),  describes  as 
"  Typhus  simplex."  Those  which  last  fourteen  days  and  show  the  sym- 
ptoms above  described,  he  calls  "  Typhus  gravior;"  and  cases  with  extreme 
prostration  and  stupor  without  much  delirium,  which  usually  end  in  coma 
about  the  eighth  day,  "  Typhus  gravissimus,"  corresponding  more  or  less 
with  the  Typhus  siderans  above  mentioned. 

Coincidence  with  other  specific  fevers. — Typhus  has  been  recorded  as 
occurring  along  with  scarlatina  by  Peacock,  with  variola  by  Murchison,  with 
diphtheria  bv  Gairdner,  and  with  enteric  fever  by  Moore.  The  only  other 
fever  which  has  been  often  observed  as  a  complication  is  erysipelas. 

Etiology. — That  typhus  is  directly  transferable  from  the  patient  to 
others  is  established  by  the  clearest  possible  evidence.  Instances  are 
commonly  observed  in  every  hospital  into  which  cases  of  typhus  are 
admitted  :  if  into  general  wards,  those  who  are  already  patients  may  be 
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attacked  ;  if  into  special  wards,  the  medical  attendants  and  nurses.  When 
cases  are  left  in  private  houses  or  lodgings,  the  disease  passes  not  only  to 
inmates,  but  also  to  occasional  visitors  like  doctors  and  clergymen.  On 
the  other  hand,  the  removal  of  a  single  case  of  typhus  from  the  building 
in  which  it  arose  is  often  effectual  in  preventing  other  occupants  from 
taking  it. 

The  diffusion  of  the  disease  can  often  be  traced  from  point  to  jDoint  in  a 
town  or  in  a  district.  Thus  Alison  relates  how  the  son  of  a  shoemaker  in 
Edinburgh  lay  ill  with  typhus  in  a  room  in  which  his  father  and  two  appren- 
tices were  at  work.  Afterwards  both  of  the  apprentices  were  attacked  in 
their  own  homes,  apart  from  one  another,  and  at  considerable  distances 
from  the  workshop  ;  and  there  followed  seven  cases  of  typhus  in  one  house, 
and  seven  in  the  other. 

An  epidemic  which  occun-ed  at  Carlisle  in  1781  was  found  by  Dr 
Heysham  to  have  started  from  a  particular  house  in  Richard  Gate  ;  one  of 
the  persons  affected  there  was  a  weaver,  who  on  his  recovery  communicated 
the  disease  to  his  fellow-weavers  in  a  large  workshop,  and  by  them  it  was 
spread  all  over  the  town. 

The  contagion  of  typhus  is  probably  exhaled  both  by  the  skin  and  the 
lungs,  and  it  may  perhaps  cause  the  offensive  odour  which  is  so  perceptible 
close  to  severe  cases.  This  odom-  has  been  compared  to  the  smelU  of  rotten 
straw,  or  to  that  of  mice.  Murchison  regarded  it  as  sui  generis  ;  he  says 
that  he  has  known  nurses  in  the  London  Fever  Hospital  distinguish  typhus 
from  other  fevers  by  it  alone.  It  is  given  off  chiefly  during  the  second 
week,  and  there  is  reeison  to  believe  that  the  contagion  is  then  most  power- 
ful. The  late  Dr  Perry,  of  Glasgow,  maintained  that  the  disease  was  not 
contagious  before  the  ninth  day  ;  for  he  found  that  at  the  Glasgow  Fever 
Hospital  patients  who  happened  to  have  been  sent  in  for  erysipelas,  pneu- 
monia, bronchitis,  or  other  inflammatory  affections  escaped  typhus  so  lonir 
as  they  remained  in  the  wards  for  acute  cases,  but  caught  it  when  they  were 
transferred  into  a  convalescent  ward ;  and  he  adopted  the  plan  of  keeping 
such  patients  in  the  fever  wards  until  they  were  sufficiently  well  to  go  to 
their  homes,  with  the  result  that  during  several  months  none  of  them  were 
attacked.  Murchison,  however,  although  he  admits  that  typhus  is  most 
contagious  after  the  first  week,  thinks  that  the  spreading  of  the  disease  in 
convalescent  wards  is  due  to  the  patients  coming  more  closely  into  contact 
there,  and  especially  tO'  their  wearing  their  own  clothes,  saturated  with  the 
fever  poison  before  admission.  He  believes  that  the  human  body  soon 
ceases  to  give  off  the  poison  after  the  subsidence  of  the  fever. 

Typhus  is  not  nearly  so  apt  as  the  contagious  exanthemata  to  be  pro-  . 
pagated  by  means  of  inanimate  objects,  or  of  human  beings  themselves  un- 
affected by  it ;  but  occasionally  clothes  and  bedding  may  become  vehicles 
(fomites)  for  the  transmission  of  typhus.  Laundry-women  are  liable  to  con- 
tract the  disease  without  direct  communication  with  the  sick.  Barker  and 
Cheyne,  in  their  account  of  the  epidemic  of  1800,  relate  that  a  child 
discharged  from  a  fever  hospital  took  to  another  institution  a  bundle  of 
clothes  which  had  not  been  disinfected  ;  a  woman  who  opened  it  perceived 
an  exceedingly  disagreeable  odour,  and  in  a  few  minutes  became  ill  with 
what  proved  to  be  the  beginning  of  the  fever.* 

^  *  Hiiller,  of  Vienna,  thought  that  dark -coloured  materials  M'ere  more  apt  to  absorb  the 
poison  than  light-coloured  ones.   I  well  remember  I  used  to  notice,  when  demonstrator  of 
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,  Occasionally  typhus  seems  to  be  conveyed  by  persons  not  themselves 
affected,  or  perhaps  by  their  clothes.  Mm-chison  relates  that  in  January, 
1867,  a  patient  in  a  surgical  ward  at  the  Middlesex  Hospital  was  attacked 
after  she  had  been  there  for  four  and  a  half  months  ;  and  she  had  been 
daily  visited  by  a  nurse  who  was  in  close  attendance  on  a  patient  with 
typhus  downstairs.  In  1861  an  Egyptian  vessel,  the  "  Shiah-Jehaad,"  intro- 
duced typhus  into  Liverpool,  where  thirty-one  persons  caught  it.  But 
although  Dr  Duncan,  on  the  testimony  of  the  surgeons  who  attended  the 
men  on  board  this  ship,  thought  that  they  suffered  from  no  other  disease 
than  dysentery  ('  Trans.  Epid.  Soc.,'  1861),  Dr  Parkes  came  to  the  conclu- 
sion that  typhus  had  really  been  prevalent  among  them  before  they  arrived 
in  port  ('  Army  Med.  Rep.,'  vol.  ii).* 

Very  few  certain  cases  have  been  recorded  of  catching  typhus  by  contact 
with  the  bodies  of  those  who  have  died  of  it ;  but  Murchison,  when  he  was 
attacked  in  Edinburgh,  had  been  dissecting  in  a  close  room,  in  which  there 
were  many  such  bodies,  and  he  had  never  entered  the  wards  of  the  infir- 
mary, nor  seen  a  case  of  the  disease.  On  the  other  hand,  at  St.  Bar- 
tholomew's Hospital,  in  1838-9,  the  dissecting  room  received  seventeen 
bodies  dead  of  typhus  ;  but  among  six  students  of  the  hospital  who  alone 
took  it,  four  had  not  dissected  at  all,  and  the  other  two,  who  had  dissected, 
had  been  also  exposed  to  contagion  in  the  wards. 

The  poison  of  typhus  is  easily  rendered  inert  by  free  dilution  with  air. 
Some  writers  have  stated  that  there  is  greater  risk  of  the  disease  spreading 
from  the  lower  to  the  upper  stories  of  a  house  or  of  a  hospital  than  in  the 
reverse  direction ;  and  this,  if  true,  would  show  that  the  upward  currents  of 
air  that  exist  in  all  inhabited  buildings  are  capable  of  carrying  the  infec- 
tion with  them.  But  experience  has  abundantly  proved  that  it  never 
passes  from  one  house  to  another  through  the  atmosphere.  When  the 
London  Fever  Hospital  was  one  of  a  row  of  houses  in  Gray's  Inn  Lane,  no 
case  of  typhus  arose  in  the  others  ;  and  afterwards,  when  it  occupied  its 
second  site  at  King's  Cross,  on  the  same  plot  of  ground  as  the  Smallpox 
Hospital,  and  but  a  few  yards  off,  Dr  Tweedie  was  able  to  state  that  during 
ei£rht  years  not  one  of  the  officials  of  the  latter  institution  contracted 
typhus.  Murchison  believed  that  if  a  patient  with  this  disease  is  placed  in 
a  large,  well-ventilated  apartment,  the  attendants  incur  little  risk,  and  the 
other  residents  in  the  same  house  none  whatever.  The  late  Mr  Stocker 
always  maintained  that  one  or  two  cases  of  typhus  in  a  large  ward  would 
not  spread. 

Predisposing  causes. — We  need  not  now  argue  that  typhus  is  always  due 
to  contagion  from  a  previous  case,  and  is  never  generated  de  novo. 

It  is,  however,  instructive  to  remember  that  the  spontaneous  origin  of 
this,  as  of  other  contagious  fevers,  was  almost  universally  believed  up  to 
recent  times.  Indeed,  no  less  an  authority  than  Virchow  supported  the 
opinion  that  the  poison  of  typhus  can  be  generated  by  the  concun-ence  of 
filth,  starvation,  crowding,  and  misery ;  the  same  view  was  maintained  by 
anatomy,  that  the  dissecting-room  smell  adhered  to  me  more  strongly  when  I  wore  dark 
clothes  —  C.  H.  F. 

But  the  60th  aphorism  of  Dr  Keil,  of  Northampton,  is  that  "  hlack  cloaths  cceteris 
paribus  draw  the  least  moisture  of  iniy  "  ('  Medicina  Statica,'  1720)  —P.-S. 

*  She  left  Alexandria  in  November,  1860,  and,  after  calhng  at  Malta,  arrived  at  Liver- 
pool on  February  16th,  1861.  But,  according  to  Dr  Parkes,  some  of  the  men  may  have 
brouc^ht  the  poison  with  them  when  they  embarked  at  Alexandria;  they  numbered  476, 
and  included  not  only  Arabs,  but  also  Nubians  and  Abyssinians. 
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the  late  Dr  Hudson,  of  Dublin,  and  was  strenuously  argued  by  Murchison. 
But  all  the  facts  adduced  may  be  explained  if  we  admit  that  impairment  of 
health  lowers  resistance  to  the  typhus  poison,  and  bear  in  mind  that  over- 
crowding  is  an  obyious  help  to  the  spi'ead  of  contagion. 

Of  the  supposed  instances  of  the  sjDontaneous  generation  of  typhus» 
collected  by  Dr  Murchison,  the  most  important,  in  consequence  of  the  care 
and  pains  which  he  devoted  to  its  investigation,  is  perhaps  the  group  of 
seven  cases  which  arose  in  Meridian  Place,  Bermondsey,  in  March,  1859 — a 
time  when  the  disease  was  at  least  very  uncommon  in  London,  for  during 
ten  and  a  half  months  previously  only  two  examples  had  been  seen  in  the 
Fever  Hospital.  But  the  real  bearing  of  this  and  similar  observations  is 
that  those  who  were  attacked  by  the  disease  had  been  huddled  together  in 
narrow,  ill-ventilated  dwellings.  They  were  often  destitute  and  famished 
as  well ;  but  that  this  is  not  so  essential  to  the  development  of  the  disease 
as  overcrowding,  seems  to  be  shown  by  the  fact  that  at  Dundee,  in  1865,  an 
epidemic  of  typhus  was  brought  about  by  the  inhabitants  of  the  surround- 
ing country  flocking  into  the  town  in  consequence  of  work  being  abundant 
and  wages  good.  It  would  be  impossible  to  find  a  better  illustration  of  the 
conditions  under  which  typhus  is  a  fatal  epidemic  than  was  afforded  by  the 
"  Shiah-Jehaad  ; "  the  men  on  board  were  crowded  together  in  the  most 
shocking  manner ;  some  of  them  were  in  a  state  of  starvation  ;  the  filth  and 
stench  between  decks  were  abominable  ;  and,  to  ci'own  all,  the  hatches  had 
been  battened  down  on  account  of  bad  weather. 

There  does  not  seem  to  be  anything  of  the  individual  predisposition  to 
or  immunity  from  the  infection  of  typhus  which  we  observed  in  scarlatina 
and  some  other  specific  fevers.  Every  one  is  capable  of  taking  this  disease 
except  those  who  have  already  passed  through  it,  for  the  immunity  con- 
ferred by  typhus  is  almost  absolute.  At  the  London  and  Glasgow  Fever 
Hospitals  all  the  nurses  who  have  not  had  the  disease  before  contract 
typhus  within  three  or  four  months  after  entering  upon  their  duties.  In 
1833  Dr  Tweedie  stated  that  with  one  exception  every  physician  connected 
with  the  London  Fever  Hospital  had  been  attacked  with  typhus.  Similar 
experience  is  recorded  from  the  Fever  Hospitals  of  Dublin,  Cork,  and  Edin- 
burgh. 

Certain  accidental  conditions  appear  to  favour  contagion  :  one  is  in- 
temperance. Murchison  says  he  has  known  several  instances  of  persons 
exposed  for  months  to  the  poison  of  typhus  in  its  most  concentrated  form, 
who  were  not  attacked  until  immediately  after  a  debauch.  Chronic  alcoholic 
poisoning  probably  acts  in  a  similar  way  :  it  was  once  noted  that  more  than 
one  half  of  the  patients  admitted  with  typhus  into  the  Edinburgh  and 
Glasgow  Infirmaries  had  led  intemperate  lives — but  this  perhaps  was  not 
conclusive  evidence. 

Other  favouring  circumstances  are  excessive  bodily  fatigue,  mental 
anxiety,  and  want  of  sleep.  In  support  of  the  popular  doctrine  that  a 
dread  of  typhus  increases  the  risk  of  taking  it,  Murchison  cites  the  case  of 
an  Edinburgh  medical  student  who  so  feared  it  that  he  could  hardly  be 
induced  to  enter  a  Avard  in  which  there  were  any  cases  ;  he  was  one  of  the 
first  students  to  be  attacked  during  the  epidemic  of  1847.  Convalescents 
from  other  complaints  are  believed  to  be  predisposed  to  typhus,  and  in 
aniiies  it  has  been  frequently  observed  to  follow  scurvy.  There  is  no  evi- 
dence that  typhus  is  less  likely  to  occur  in  phthisical  persons  than  in  others, 
but,  as  Tweedie  long  ago  remarked,  butchers  appear  to  have  certain 
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exemption  from  typhus.  Butchers  admitted  into  the  London  Fever  Hos- 
pital for  typhus  have  generally  been  out  of  employment  and  ill-fed. 

Poverty  and  starvation  are  certainly  predisposing  causes.  No  less  than 
05-6  per  cent,  of  the  18,000  typhus  cases  observed  at  the  Fever  Hospital 
during  twenty-three  years  had  been  inmates  of  hospitals  or  dependent  on 
parochial  relief,  and  many  of  them  had  been  on  the  verge  of  starvation  for 
weeks  or  months.  Epidemics  in  Ireland  and  on  the  Continent  have  re- 
peatedly followed  the  failure  of  crops  and  the  wide-spread  destitution 
consequent ;  so  that  although  relapsing  fever  is  the  true  "  famine  fever/' 
that  name  was  formerly  given  to  typhus,  and  not  without  warrant. 

Other  so-called  predisposing  causes  probably  act  only  by  facilitating 
contagion.  Thus  epidemics  occur  rather  in  the  winter  than  in  the  summer, 
because  the  poor  for  the  sake  of  warmth  block  up  every  hole  by  which  air 
can  enter  their  dwellings  during  the  cold  season.  But  in  some  years  more 
cases  of  typhus  have  occurred  in  July  or  September  than  in  January.  So 
far  ixs  is  known,  the  variations  of  temperature  which  occur  in  temperate 
climates  have  no  direct  influence  upon  the  prevalence  of  the  disease. 

We  have  seen  that  typhus  is  absent  or  exceedingly  rare  in  tropical 
countries,  although  it  was  believed  by  some  observers  to  occur  in  the 
gaols  of  India.  But  this  exemption  depends  on  the  climate  only,  for  in 
London  negi'oes  and  East  Indians  have  been  admitted  into  the  Fever 
Hospital  with  characteristic  symptoms  of  typhus. 

It  is  worthy  of  notice  that  a  considerable  proportion  of  the  patients 
themselves  attribute  the  disease  to  their  having  "  caught  cold  "  or  got  wet. 
In  1856  a  young  man  was  taken  into  Guy^s  Hospital  who  gave  as  the  history 
of  his  illness  that  he  went  for  a  long  walk  on  damp  ground,  and  felt  that  he 
took  cold  ;  two  days  later  he  had  headache  and  fever,  and  the  typhus 
eruption  followed  in  due  course.  No  doubt  the  infection  had  already  been 
received  when  the  chill  was  felt.  Such  facts  are  only  worth  recording 
because  they  teach  caution  in  accepting  similar  statements  with  regard  to 
pneumonia,  rheumatism,  and  other  acute  diseases. 

Age  and  sex. — Typhus  may  occur  in  persons  at  all  ages,  from  one 
month  to  eighty-four  years  old.  Buchanan  showed  that  children  are  ,in  no 
degree  exempt,  though  in  them  the  disease  is  comparatively  mild.  The  quin- 
quennial period  at  which  the  disease  is  most  common  is  from  fifteen  to 
twenty  ;  one  half  of  the  cases  admitted  into  the  London  Fever  Hospital  have 
been  in  patients  between  ten  and  thirty. 

The  proportion  of  males  to  females  among  typhous  patients  scarcely 
differs  from  that  in  the  population  generally. 

Protection. — A  second  attack  of  typhus  is  as  rare  as  one  of  smallpox  ; 
far  more  so  than  a  second  attack  of  measles  or  scarlet  fever.  It  does,  how- 
ever, sometimes  occur,  and  there  was  a  notable  instance  of  it  in  the  case 
of  Murchison  himself,  the  interval  between  the  attacks  being  ten  years.  He 
knew  of  two  other  physicians  who  contracted  this  form  of  fever  twice,  aoad 
in  one  of  them  it  proved  fatal  on  the  second  occasion.  The  late  Sir  George 
Buchanan  had  typhus  twice. 

A  remarkable  fact,  of  which  Murchison  saw  six  examples,  is  that,  during 
an  epidemic,  a  person  exposed  to  the  infection  may  have  what  appears  to  be 
an  abortive  attack  of  typhus,  with  fever,  diy  tongue,  and  even  slight 
delirium,  but  no  distinct  rash ;  may  recover,  sometimes  after  exactly  four- 
teen days,  and  then  a  few  weeks  later  may  go  through  a  regular  attack 
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attended  with  the  characteristic  eruption.    Such  a     typhisatiou  a  ijetitt 
dose    seems  to  afford  no  jDrotection  whatever. 

Diagnosis. — This  is  not  difficult  when  one  has  an  opportunity  of  watch- 
ing a  case  throughout  its  whole  course ;  but  there  is  sometimes  great  diffi- 
culty in  forming  an  opinion  upon  a  single  visit. 

We  suspect  typhus  when  there  has  been  exposure  to  the  specific  con- 
tagion, or  when  at  least  cases  have  already  occurred  in  the  neighbourhood. 
But  at  first  it  may  be  impossible  to  decide  whether,  supposing  both  are 
2)revailing ,  the  case  is  one  of  typhus  or  measles,  or  even  to  exclude  enteric 
fever,  some  cases  of  which  begin  exactly  in  the  same  way.  As  a  rule  all 
uncertainty  is  removed  by  the  development  of  the  eruption  ;  but  as  a  rare 
exception  this  may  be  absent.  The  locality  of  the  rash  of  measles  and  its 
later  appearance  are  more  important  than  Lebert's  point  of  the  harassing 
cough  which  belongs  to  measles,  whereas  the  bronchitis  of  typhus  comes 
later,  and  is  seldom  troublesome.  Certain  cases  of  purpura  might  be 
mistaken  for  typhus  ;  but  the  eruption  is  petechial  from  the  first.  Strange 
to  say,  the  copaiba  rash  has  been  mistaken  for  typhus,  as  in  an  instance 
quoted  by  Dr  Hudson. 

At  the  end  of  the  first  week  the  diagnosis  of  typhus  from  Enteric  fever 
is  rarely  a  matter  of  serious  difficulty,  even  in  children.  Apart  from  the 
evidence  of  dates  and  the  dissimilar  exanthems,  the  one  is  epidemic  and 
rapid  in  its  evolution,  while  the  other  is  sporadic  and  gradual  in  its'  onset 
and  course.  Fulness  of  the  abdomen  and  dilatation  of  the  pupils  point  to 
enterica  ;  a  flat  belly  and  contracted  pupils  to  typhus  or  meningitis. 

Pneumonia,  although  formerly  often  mistaken  for  typhus,  and  although 
Murchison  says  he  has  seen  many  instances  sent  to  the  London  Fever  Hos- 
pital, ought  to  be  always  recognised  by  its  physical  signs,  even  when  it 
occurs  as  a  complication  of  typhus. 

The  distinction  between  meningitis  and  typhus  is  one  of  far  greater  diffi- 
culty. Among  the  symptoms  which  point  to  the  former  disease  are  an 
anxious  and  pained  expression  of  face,  intense  headache,  especially  when 
concurrent  with  delirium  (for  in  fever  pain  almost  always  ceases  before 
delirium  sets  in),  the  presence  of  convulsions  early  in  the  case,  the  repeated 
occurrence  of  vomiting,  and  the  presence  of  optic  neuritis,  which  is  not 
observed  in  typhus.  The  patient,  moreover,  is  irritable  rather  than 
apathetic,  and  resents  instead  of  enduring  examination.  Epidemic  cerebro- 
spinal meningitis  is  sometimes  accompanied  by  an  exanthem,  and  has 
probably  been  mistaken  for  typhus. 

Further  questions  arise  in  the  diagnosis  of  cases  which  come  under  ob-  - 
servation  at  a  time  when  the  patient  is  comatose,  Avith  "  typhoid  "  symptoms 
fully  developed.    Py£Emia  may  then  be  mistaken  for  typhiis,  or  acute 
atrophy  of  the  liver,  or,  in  patients  advanced  in  years,  bronchitis,  with  a 
dry  brown  tongue  and  stupor. 

A  similar  "  typhoid  "  condition,  which  is  perhaps  most  apt  to  be  mis- 
taken for  the  later  stage  of  typhus  is  urcemia.  Patients  have  often  been 
sent  to  the  London  P'ever  Hospital  whose  symptoms  were  all  of  renal 
origin ;  and  at  Guy's  Hospital  in  former  years  the  doubts  with  regard  to 
such  cases  have  not  always  been  entirely  cleared  up.  Conversely,  in  1865, 
a  man  who  was  in  a  surgical  ward  for  stricture  became  feverish  and  drowsA' . 
and  his  illness  was  attributed  to  ascending  nephritis,  until  a  mulberrv  rash 
was  discovered  upon  him  ;  he  died,  and  the  kidneys  were  found  to  be 
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healthy.  It  must  be  borne  in  mind  that  albuminuria  is  common  in  typhus, 
and  the  existence  of  chronic  renal  disease,  even  when  established  by 
post-mortem  examination,  affords  no  proof  that  typhus  was  not  also  present. 
The  absence  of  a  rash  and  of  decided  pyrexia  are  probably  the  most  useful 
points  of  distinction. 

Prognosis. — In  making  a  forecast  at  the  beginning  of  a  case  of  typhus, 
the  most  important  consideration  is  the  age  of  the  patient.  The  older 
lie  is,  the  greater  is  the  danger.  In  children  this  disease  seems  never  to 
be  fatal  except  by  some  complication.  Murchison  found  that  at  the  London 
Fever  Hospital  the  average  typhous  death-rate  for  all  ages  was  from  15  to  19 
per  cent. ;  at  the  same  hospital  after  his  time  it  was  18-6  percent.  (1871-80), 
at  Stockwell  22-5,  and  at  Homerton  19-7  during  the  same  ten  years  (Collie)  : 
in  Dublin  (1882)  only  10-5.  The  death-rate  in  persons  above  thirty  was  35-39 
per  cent.,  in  those  above  forty  43-48  per  cent.,  in  those  above  fifty  53-87 
per  cent.,  in  those  above  sixty  67-04  per  cent.  Drs  Washbourn  and  Goodall 
give  the  following  figures  from  the  hospitals  under  the  Metropolitan 
Asylums  Board  for  London,  1871-94  :— Total  mortality  437,  out  of  2166 
cases,  or  20'2  per  cent.  Mortality  under  fifteen,  2'2  ;  fifteen  to  twenty, 
7'8 ;  and  above  twenty,  for  successive  periods  of  five  years,  omitting 
decimals,  20,  23,  29,  35,  48,  44,  60,  75 ;  and  71  above  sixty.  Dr  Moore 
records  the  recovery  of  an  Irishman  from  typhus  at  the  age  of  104  ! 

Secondly,  typhus  is  likely  to  terminate  fatally  in  persons  Avho  have  been 
intemperate,  who  have  been  exhausted  by  fatigue  of  body  or  mind,  or  who 
have  been  suffering  from  want  of  food.  The  greater  frequency  with 
which  these  several  conditions  occur  among  adult  males,  as  compared  with 
females,  is  probably  the  reason  why  the  mortality  is  higher  in  men,  22-4  to 
18"3  (Metropolitan  Asylums  Board) ;  among  children  between  five  and 
fifteen  it  is  lower  in  boys  than  in  girls.  Patients  who  have  gone  on 
struggling  against  the  disease  during  the  first  few  days  often  become 
rapidly  prostrate.    The  sooner  they  are  put  tO'  bed  the  better  their  chance. 

During  the  progress  of  a  case,  the  danger  may  be  measured  by  the 
intensity  of  the  cerebral  disturbance  and  by  the  degree  of  prostration. 
Moreover,  the  earlier  the  date  at  which  severe  symptoms  are  present  the 
worse  is  the  prospect.  Sleeplessness  continued  throughout  several  days 
is  of  evil  omen,  and  so  is  the  occurrence  of  convulsions.  A  very  abundant 
rash  is  usually  a  bad  sign,  especially  if  the  spots  are  dark  and  rapidly 
become  petechial.  A  pulse  over  120  is  always  a  serious  matter  in  an 
adult ;  and  when  it  exceeds  150,  death  is  almost  certain.  Relaxation  of 
the  sphincters  before  the  tenth  day  is  unfavourable ;  but  towards  the  end 
of  the  second  week  it  is  not  uncommon  in  severe  cases,  Avhich  may  never- 
theless do  well.  Great  lividity  of  the  face  and  limbs  and  coldness  of  the 
distal  parts  of  the  body  with  profuse  sweating  are  among  the  most 
threatening  symptoms.  A  well-marked  "  typhoid "  state,  however,  with 
di-y  brown  tongue,  sordes  and  subsultus,  is  observed  in  many  patients  who 
recover.  Indeed,  even  in  what  appear  to  be  the  worst  cases,  one  must  never 
give  up  hope  until  the  last. 

Treatment. — The  progress  of  typhus  cannot  be  arrested,  nor  can  it  be 
specially  treated ;  but  much  may  be  done  to  help  a  patient's  recovery,  and 
many  of  the  most  distressing  symptoms  may  be  alleviated  or  removed. 

The  establishment  of  special  institutions  for  the  reception  of  fever  cases 
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dates  from  the  commencement  of  the  present  centm*y,  but  so  recently  as 
1842  many  London  physicians,  among  whom  was  Dr  Bright,  were  in  favour 
of  mixing  such  cases  with  others  in  genei'al  wards,  rather  than  of  setting 
apart  special  wards  for  them,  or  of  collecting  them  in  buildings  devoted  to 
that  particular  purpose.  However,  so  far  as  typhus  is  concerned  (and  the 
same  may  be  said  of  relapsing  fever)  this  was  certainly  a  mistake.  For  it 
has  now  been  proved  by  experience  that  if  a  sufficient  cubic  space  of  2000 
feet  be  allowed,  and  if  ventilation  be  well  attended  to,  the  death-rate  is  not 
greater  among  typhus  cases  accumulated  in  the  same  ward  than  when  they 
are  scattered.  Moreover,  in  every  hospital  in  London,  where  such  cases 
have  been  placed  in  general  wards  there  have  been  terrible  examples  of  the 
spread  of  fever  to  other  patients.  To  cite  but  a  single  instance  :  in  1862 
one  or  two  cases  of  typhus  were  admitted  into  one  of  the  large  medical 
wards  in  Guy's  Hospital  ;  seven  other  patients  took  the  disease,  and  five  of 
them  died. 

Every  large  town  ought  to  have  a  fever  hospital,  capable  of  enlargement 
during  an  epidemic  by  the  erection  of  temporai-y  buildings. 

A  patient  suffering  from  typhus  should  be  placed  upon  a  spring  bed,  or 
upon  a  hair  mattress,  with  not  many  bedclothes.  The  temperature  of 
the  ward  or  room  should  not  exceed  60°,  and  may  be  allowed  to  fall  lower 
Avith  the  A\dndow  open,  while  the  pyrexia,  continues.  After  the  first  day 
he  should  not  be  allowed  to  get  up  even  to  pass  his  excreta.  It  is  important 
that  his  nurse  should  be  strong  enough  to  raise  him  when  necessary,  and 
instructed  enough  not  to  lift  him  into  a  sitting  posture.  From  time  to 
time  he  should  be  turned  over  to  one  side  or  the  other,  and  kept  from 
rolling  back  by  pillows. 

Food. — ^A  nourishing  diet  is  of  the  highest  importance.  Dr  Graves  of 
Dublin  desired  as  his  own  future  epitaph  the  testimony  "  He  fed  fevei's." 
Beside  milk,  eggs,  and  beef-tea,  the  patient  may  have  broth  made  of 
mutton,  veal,  or  chicken,  meat  juices  and  extracts,  jellies,  custards,  blanc- 
mange of  isinglass  or  ground  rice,  white-Avine  whey,  &c. ;  and  vermicelli 
miay  be  given  in  the  beef-tea,  small  pieces  of  bread  or  toast  in  the  broth 
or  in  the  milk. 

For  beverages  we  have  the  choice  of  barley-water,  toast-and-water, 
lemonade,  tamarind-water,  currant- water,  efiEervescing  drinks,  and  cold  weak 
tea.  Before  many  days  have  passed,  however,  the  patient  acquires  a  dis- 
taste for  everything  but  cold  water.  He  should  drink  often,  in  order  to 
keep  up  free  excretion  by  the  kidneys. 

Food  must  be  pressed  upon  him  and  administered  at  regular  intei^vals  of 
from  one  to  three  hours ;  to  give  it  more  often  than  this  is  probably 
injurious  rather  than  useful.  It  is  important  that  his  strength  should 
not  be  allowed  to  run  down  at  night,  or  during  the  early  morning,  when 
the  risk  of  exhaustion  is  always  greatest.  When,  as  is  sometimes  the  case, 
he  obstinately  refuses  food,  it  must  either  be  introduced  into  the  stomach 
by  means  of  a  tube  passed  through  the  nostril,  or,  better,  by  closing  one 
nostril  and  pouring  the  liquid  nourishment  through  the  other  bv  means 
of  a  short  funnel ;  an  aural  speculum  answers  the  purpose  well.  If  neces- 
saiy,  nutrient  enemata  or  suppositories  must  be  resorted  to. 

Stimulants.— kXcohol  need  seldom  be  given  toi  children,  but  it  is  almost 
always  required  for  patients  over  forty,  and  those  who  have  been  intem- 
perate need  it  earlier  and  in  larger  quantities  than  others.  The  state 
of  the  heart  affords  the  best  indication  ;  the  necessity  for  stimulants 


IS 


THE  ATM  EN  T 


24-9 


greater  in  proportion  as  the  cardiac  pulse  is  feeble,  the  first  sound  low, 
and  the  radial  pulse  rapid,  compressible,  or,  above  all,  irreijular.  The 
propriety  of  continuing  to  give  alcohol  may  often  be  determined  by  its 
effect  on  the  heart's  action.  If  the  pulse  becomes  quicker  than  before, 
it  is  probably  doing  harm  ;  if  slower,  it  may  be  expected  to  do  good. 
It  is  most  needed  during  the  second  week ;  very  seldom  before  the  appear- 
ance of  the  mulbeny  rash.  Low  muttering  delirium  is  often  controlled 
by  stimulants  ;  a  dry,  brown  tongue  becomes  moist,  and  other  "  typhoid  " 
symptoms  become  less  marked.  On  the  other  hand,  severe  throbbing  head- 
ache and  maniacal  excitement  are  often  aggravated. 

Probably  there  is  no  direct  advantage  in  employing  one  liquor  rather 
than  another.  Some  recommend,  on  various  grounds,  brandy  or  whisky  or 
rum,  others  port  wine  ;  Buchanan  speaks  highly  of  beer.  The  amount  must 
vary  with  the  urgency  of  the  symptoms.  It  is  seldom  necessary  to  give 
more  than  eight  or  ten  ounces  of  brandy  in  the  twenty-four  hours.  Of  port 
wine  as  much  as  a  bottle  may  be  taken  with  advantage  by  patients  who  are 
desperately  ill ;  but  only  small  doses  should  be  allowed  at  a  time,  repeated 
at  intervals  of  an  hour  or  two.  Where  there  is  gi-eat  i>rostration,  with 
cold  sweats,  hot  punch  or  hot  Avine-whey  is  particularly  useful. 

Twenty  or  thirty  drops  of  brandy  may  be  administered  subcutaneously. 
Ether,  carbonate  of  ammonia,  camphor,  or  musk  may  also  be  given  by 
the  mouth  with  good  effect,  particularly  when  alcohol  fails. 

Treatment  of  si/mpto77is. — The  pyrexia  itself  seldom  requires  direct 
treatment  in  typhus.  When  the  temperature  rises  high,  cold  sponging  or 
the  wet  pack  is  better  than  cold  baths. 

Quinine  in  large  doses  of  ten  or  twenty  grains,  although  it  lowers  the 
temperature  for  a  time,  does  no  real  good.  Indeed,  the  experience  of  Chris- 
tison  in  Edinburgh,  of  Peacock  in  London,  and  of  Haller  in  Vienna  was  that 
quinine  is  positively  injurious  ;  and  this  was  the  final  conclusion  of  the 
medical  officers  of  the  French  army  in  the  Crimean  epidemic.  Antipyretic 
drugs  like  salicylates,  thallin,  antipyrin,  antifebrin,  are  unsafe. 

Murchison's  favourite  medicine  at  the  London  Fever  Hospital  was  dilute 
hydrochloric  acid,  in  doses  of  twenty  minims,  with  a  little  syrup  and  tinc- 
ture of  orange.  When  there  is  insatiable  thirst,  he  recommends  a  very 
weak  infusion  of  cascarilla  or  quassia. 

The  early  headache,  which  is  often  a  very  distressing  symptom,  may 
be  checked  by  laudanum,  particularly  Avhen  it  is  accompanied  by  an 
inability  to  sleep. 

Sleeplessness  at  any  stage  of  typhus,  when  it  lasts  for  thirty-six  hours, 
should  be  combated  by  fifteen  minims  of  laudanum  or  a  quarter  of  a  grain 
of  moi*phia  at  night.  When  the  patient  is  in  a  state  of  maniacal  delirium, 
Murchison  recommended  chloral  hydrate  in  a  dose  of  twenty  grains,  but 
when  the  heart's  action  is  feeble  or  irregular  it  does  harm.  Paraldehyde 
in  half-drachm  doses  may  then  be  prescribed,  or  chloralamide.  Other 
useful  sedative  drugs  are  bromide  of  potassimn,  Indian  hemp,  and  hyoscy- 
amus.    Each  must  be  given  in  full  doses  to  do  aaiy  good. 

When  profound  stupor  appears  to  threaten  the  patient's  life.  Murchison 
advised  that  a  cupful  of  strong  coffee  should  be  given  every  three  or  four 
hours.  He  also  advised  dry  cupping  to  the  loins,  or  mustard  poultices, 
or  flannels  Avrung  out  of  hot  water,  when  the  urine  was  scanty  and  albu- 
minous. Should  high  fever  accompany  coma,  cold  aft'usion  on  the  head 
may  be  employed  with  great  advantage. 
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For  the  pulmonary  complications  of  typhus,  ammonia  is  the  chief 
remedy.  But  in  some  cases  turpentine  is  said  to  be  even  more  decidedly 
effectual ;  it  is  given  in  doses  of  fifteen  minims  eveiy  three  hours. 

For  inflammatory  swellings,  usually  in  the  parotid  region,  both  Mur- 
chison  and  Buchanan  recommend  the  application  of  a  blister  at  an  early 
stage,  for  it  sometimes  appears  to  prevent  the  occurrence  of  suppuration. 
When  an  incision  is  required,  it  should  be  made  early. 

Prophylaxis. — The  true  treatment  of  typhus,  as  of  other  specific  fevers, 
is  preventive.  Its  disappearance  from  England  is  due  first  to  sanitary 
legislation,  diminution  of  crowding  and  increase  of  cleanliness  and 
comfort  among  the  poorer  classes.  The  isolation  of  cases  in  fever  hospitals 
is  the  second  prophylactic  measure.  The  infection  of  typhus  does  not 
spread  far,  and  is  easily  checked  by  dilution ;  moreover  it  does  not  last 
long.  Four  weeks  from  the  invasion,  or  ten  days  of  "  quarantine  "  after 
convalescence,  are  sufficient  safeguards. 

So  far  as  medical  men  and  nurses  are  concerned,  the  danger  of  the  ex- 
tension of  typhus  may  be  greatly  reduced  by  retaining  for  as  long  as 
possible  those  who  have  already  passed  through,  the  disease,  and  by  in- 
variably selecting  persons  under  thirty  for  vacancies  that  may  arise. 

Convalescence. — After  the  subsidence  of  the  pyrexia,  the  patient  may 
eat  as  soon  as  his  tongue  is  clean  and  his  appetite  returns.  If  wine  or 
brandy  has  been  given,  beer  should  be  substituted  while  the  case  is  still 
under  treatment,  so  that  there  may  be  no  excuse  for  carrying  on  the  habit 
of  tippling  when  health  is  restored. 

When  pyrexia  has  disappeared,  the  patient  rapidly  recovers  his  strength 
and  appetite.  Relapses  are  extremely  rare  ;  neither  A.  P.  Stewart,  Jenner, 
nor  Murchison  met  with  a  single  case.  Sequelae,  as  deafness  and  phleg- 
masia dolens,  are  almost  equallj^  uncommon — in  striking  contrast  to  their 
frequency  after  enterica.  Moreover,  while  after  a  tedious  convalescence 
the  typhoid  patient  is  often  weaker  for  years,  typhus,  like  acute  pneu- 
monia, leaves  no  harm  behind  it.  Hence  the  joys  of  returning  strength 
are  unalloyed  by  misgivings  for  the  future.  The  contest  with  this  disease 
is  severe  and  often  perilous,  but  it  is  neither  protracted  nor  indecisive. 
Horce.  momenta  cita  mors  venit  aut  victoria  Iceta. 


RELAPSING  FEVEK 


A^/io^/  Ti  K((t  Xuifiu}'  yti'taOai. — HERODOTUS,  vii,  171. 

Histor//,  Olid  geographical  distribution — Incubation,  onset,  and  course — Ti  elapse 
— Conralescence — Seffitelce — Death  and  morbid  anatomy — The  spirillum — 
Famine  as  a  predisposing  cause — Diagnosis — Prognosis — Treatment. 

Synonyms. — Febris  recurrens,  Typhus  recurrens,  Febris  recidiva. 
Bilious  remittent  fever;  Seven-day  fever;  Five-day  fever;  Famine  fever; 
Morbus  pauperum  ;  Irish  fever  ;  Yellow  fever  in  Ireland  (Graves) ;  Typhinia 
(Faxre,  1859). — Fr.  Fievre  a,  rechutes. — Germ.  Riickfallsfieber,  Hunger- 
typhus. 

Definition. — A  specific,  contagious  fever,  with  a  peculiar  microi^hyte, 
running  a  short  course,  and  followed  by  one  or  more  relapses. 

History. — Typhus,  as  described  in  the  preceding  chapter,  is  only  the 
residue  of  the  larger  group  of  typhous  "  continued  "  fevers.  The  most  im- 
portant advance  made  by  a  long  series  of  researches  during  the  first  half 
of  the  present  century  was  the  differentiation  of  enteric  fever ;  but  during 
tlie  same  period  a  third  fever  also  was  recognised,  which  is  generally  known 
as  Relapsing  or  Recurrent  Fever.    Other  names  are  given  above. 

Probably  we  may  identify  this  disease  with  that  refeiTcd  to  by  Hippo- 
crates (■  Epidemica,'  lib.  i,  const.  3)  as  a  fever  at  Thasos,  which  in  some 
patients  departed  on  the  seventh  day,  remained  absent  for  a  Aveek,  and 
then  recurred  for  three  days." 

It  was  undistinguished  from  other  so-called  "  continued "  fevers, 
unless  bilious  "  and  synochal  "  varieties  may  refer  to  it,  until  1770,  when 
an  Irish  physician,  Dr  Rutty,  described  an  autumnal  epidemic  prevailing  in 
17.39  and  1741  as  a  fever  of  from  four  or  five  toi  six  or  seven  days'  dura- 
tion, with  intense  headache,  terminating  in  a  critical  sweat.  .  .  .  Patients 
were  subject  to  a  relapse,  even  to  a  third  or  fourth  time,  and  yet  re- 
covered. It  followed  two  seasons  of  great  scarcity,  and  was  far  from  being 
mortal  (quoted  by  Dr  Moore). 

Barker  and  John  Cheyne  wrote  in  1821  of  the  fever  prevalent  in  1800 
and  1801  in  Dublin;  which  generally  ended  on  the  fifth  or  sixth  day  by 
sweating,  and  was  very  liable  to  recur ;  and  the  same  physicians  described 
a  later  epidemic  of  the  same  disease,  which  was  very  prevalent  in  Ireland 
(1817-19),  and  also  in  London  (3000  cases  in  1818)  and  Scotland  (2715  in 
2i00  in  Aberdeen),  1817-18. 
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Famine  fever  was  again  in  Dublin  in  1826,  along  with  typhus,  as  re- 
corded by  Graves  and  Stokes,  and  in  1842-3  it  was  common  in  Scotland  and 
Ireland. 

It  was  common  in  Great  Britain  and  Ireland  in  1847-8,  and  again 
after  a  lull  in  1851,  when  there  were  256  cases  in  the  London  Fever  Hos- 
pital. In  1854  only  one,  and  since  1855  no  cases  were  observed  until 
1868-9-70.*  Since  then  a  few  deaths  have  been  recorded  here  and  there, 
one  in  Scotland  in  1879,  and  three  in  Ireland  in  1890. 

Being  far  less  fatal  and  of  shorter  duration  than  typhus,  it  was  in  1826 
regarded  by  Irish  physicians  as  a  mild  variety  of  that  disease,  which  was 
also  prevalent  at  Dublin  in  that  year.  But  in  the  year  1842  Dr  Henderson, 
of  Edinburgh,  brought  forward  good  grounds  for  believing  that  it  was  a 
distinct  fever  and  due  to  a  different  poison.  The  same  view  was  strongly 
upheld  by  Jenner  in  1849-51,  chiefly  on  the  following  grounds: — that  the 
symptoms  and  course  of  the  two  diseases  were  different ;  that  even  when 
they  prevailed  together  in  the  same  town,  one  could  never  be  traced  to 
infection  from  the  other ;  and  thirdly,  that  neither  afforded  protection 
against  a  subsequent  attack  of  the  other.  To  these  aa-guments  may  now 
be  added  the  fact  that  in  relapsing  fever  the  blood  always  contains  a 
microphyte,  which  is  absent  in  typhus  ;  so  that  there  is  now  no  doubt  of 
the  specific  and  independent  character  of  relapsing  fever. 

Distribution.- — In  the  great  epidemic  of  1847-8,  and  also  in  1851,  it  was 
noticed,  both  in  London  and  in  other  large  towns  of  Great  Britain,  that 
most  of  the  patients  were  destitute  Irish,  many  of  whom  had  recently  left 
their  own  country,  and  that  neither  the  English  nor  the  Scotch  were 
attacked. 

On  the  continent  of  Europe  Relapsing  Fever  has  less  often  prevailed, 
but  has  probably  formed  part  of  some  epidemics  of  typhus.  It  was  re- 
cognised in  Silesia  in  1847,  but,  with  this  exception,  it  was  unknown  on  the 
Continent  until  in  1863  it  was  observed  in  Odessa,  and  in  1864  at  St. 
Petersbui'g.  Next,  in  1867,  it  broke  out  for  the  second  time  in  Silesia, 
and  in  the  following  year  it  prevailed  in  Berlin  and  in  other  German  towns, 
as  well  as  in  Breslau,  where  it  was  epidemic  in  1872-3. 

Griesinger  in  1851  saw  a  fever  in  Egypt  which  he  called  Bilious  Re- 
mittent, and  afterwards  visiting  London  saw  cases  of  undoubted  Relapsing 
Fever,  and  identified  the  two  diseases.  Dr  Sandwith  informs  the  writer 
(1896)  that  relapsing  fever  occurs  in  Egypt  every  spring. 

.  In  September,  1869,  Relapsing  Fever  appeared  at  Philadelphia,  and  in 
November  at  New  York.  The  patients  were  chiefly  poor  Irish  or  Germans, 
and  it  seems  to  be  almost  certain  that  the  contagion  was  imported  from 
Europe.  On  two  or  three  former  occasions  it  had  been  introduced  into 
the  same  cities  by  Irish  immigrants,  but  it  never  spread  among  the  Ameri- 
can population. 

*  The  first  case  was  in  July,  1868,  tliat  of  an  Irishwoman  who  had  been  for  several 
years  in  Loudon.  Four  days  afterwards  anotlicr  case  was  brought  into  the  l-'ever  Hospital, 
a  Polish  Jewess,  who  lived  near  the  first  patient.  Three  weeks  later  there  arrived  from 
the  street  in  which  the  Jewess  lodged  a  cirl  who  had  lived  all  her  life  in  London.  The 
only  other  persons  attacked  in  London  that  year  were  eight  Jews,  who  were  admitted  into 
the  German  Hospital  at  Dalston.  In  Octoher  a  severe  outbreak  occurred  at  Trede^-ar  in 
South  Wales.  In  the  autumn  of  1869  relapsing  fever  became  epidemic  in  several  of  tlie 
large  cities  of  Eughind  ;  in  London  the  disease  reached  its  height  in  December  of  that  vear 
and  then  gradually  declined  until  June,  1871.  The  last  cases  were  eight  in  Blackfriars  in 
December,  1872.  The  relapsing  fever  of  1870  in  Edinburgh  is  well  described  by  Dr 
Muirhead  in  the  '  Edinburgh  Medical  Jouruar  for  that  year. 
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It  has  repeatedly  prevailed  in  India,  and  the  well-niarked  epideuuL'  of 
1877  at  Bombay  was  carefully  studied  by  Dr  Vandyke  Carter  ("  Med.-Chir. 
Trans.,'  vol.  Ixi).    In  1864-5  it  appears  to  have  been  observed  in  China. 

Protection. — It  is  now  ascertained  that  the  same  person  may  have 
relapsing  fever  more  than  once.  It  does  not  protect  against  typhus,  nor 
does  typhus  protect  from  famine  fever.  The  late  Sir  Robert  Christison  had 
relapsing  fever  three  times.  Dr  J.  C.  Steele  (then  of  Glasgow,  for  many 
years  at  Guy's  Hospital)  told  the  writer  that,  in  the  epidemic  of  1848, 
persons  who  had  previously  suffered  from  typhus  were  not  attacked  by 
relapsing  fever ;  and  the  same  thing  is  said  to  have  been  noticed  recently 
in  epidemics  at  St.  Petersburg  and  at  Breslau.  Dr  Henderson,  however, 
related  six  cases  in  which  typhus  occurred  first  and  relapsing  fever  after- 
wards ;  and  Murchison  says  that  of  thirty-one  persons  who  contracted  re- 
lapsing fever  in  the  London  Fever  Hospital  in  1868-9  no  fewer  than  thir- 
teen were  known  to  ha.ve  had  typhus.  Dr  Hudson  relates  that  in  1848  he 
attended  a  medical  friend  with  relapsing  fever,  again  three  months  later 
with  typhus,  and  again  several  years  after  with  enteric  fever. 

Incubation. — The  period  of  incubation  for  this  disease  is  very  short ; 
Murchison  says  that  it  sometimes  breaks  out  immediately  after  exposure 
to  contagion,  sometimes  not  until  twelve  days  have  elapsed  ;  but  the  usual 
period  observed  in  this  country  has  been  four  to  ten  days.  Lebert  finds  it 
from  three  to  seven  days.  During  the  interval  no  symptoms  whatever  are 
present. 

Onset  and  course. — Relapsing  Fever  begins  suddenly.  The  patient  is 
seized  with  chilliness  or  with  actual  rigors  ;  his  head  aches,  he  feels  giddy, 
he  has  pains  in  the  back  and  limbs,  and  his  skin  becomes  burning  hot. 
One  of  the  distinctions  from  typhus  is  that  it  is  giddiness  rather  than  pros- 
tration which  sends  the  patient  to  bed.  Indeed,  he  is  sometimes  able  to 
walk  to  the  hospital  on  the  third  day  of  the  fever. 

The  thermometer  indicates  a  rapid  rise  of  temperature.  This  begins 
even  before  the  rigor,  and  within  twelve  or  twenty-four  hours  it  reaches 
104°  or  106°.  The  pulse,  too,  becomes  quickened  much  earlier  than  in 
typhus  ;  it  is  seldom  below  110,  and  not  infrequently  reaches  140  on  the 
second  day.  The  respiration  is  not  quickened  in  proportion  to  the  pulse 
and  temperature.  The  tongue  is  moist,  and  covered  with  a  white  or 
j^ellowish  fur.  There  is  great  thirst.  Appetite  is  generally  wanting;  but 
sometimes  it  remains  good,  or  even  voracious,  and  the  patient  is  able  to 
take  solid  food  without  harm.  In  other  cases,  however,  there  is  much 
nausea,  and  sometimes  vomiting.  Pain,  with  tenderness  on  pressure,  is 
often  jiresent  in  the  epigastric  and  hypochondriac  regions.  By  percussion 
increased  dulness  of  the  liver  may  be  detected,  and  the  spleen  is  usually 
enlarged,  so  that  its  edge  reaches  below  the  costal  cartilages.  Jaundice 
often" occurs  on  or  after  the  third  day;  in  some  epidemics  it  has  been 
observed  in  a  fourth  of  the  cases,  but  generally  not  oftener  than  in  a 
twelfth.  In  these  cases  the  urine  contains  bile-pigment;  but  the  fieces 
remain  dark.  The  face  is  flushed  and  the  eyes  are  injected,  but  the 
countenance  is  not  usually  dusky,  nor  is  the  expression  stupid  and  confused 
as  in  typhus. 

As  a  rule,  there  is  no  exanthem  ;  but  several  observers  have  noticed  a 
roseola  in  certain  exceptional  cases,  and  in  the  epidemic  in  Silesia  of  1847 
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a  rose-rash  on  the  second  or  third  day  was  the  rule.  Murchison,  who  saw 
a  rash  in  only  eight  out  of  about  six  hundred  cases,  says  that  it  consisted  of 
small  spots,  or  of  a  reddish  mottling,  sometimes  resembling  measles,  some- 
times undistinguishable  from  typhus  at  an  early  stage  ;  yet  always  dis- 
appearing under  pressure,  and  fading  after  a  few  hours  or  within  three  or 
four  days  at  the  latest.  It  came  out  sometimes  during  the  first  attack, 
sometimes  in  the  relapse  ;  and  either  on  the  third  day  or  immediately 
before  the  crisis.  Petechia  are  not  uncommonly  present ;  no  doubt  flea- 
bites  have  frequently  been  taken  for  them,  but  Murchison  says  that  large 
numbers  may  come  out  after  the  patient's  admission  into  hospital.  The 
surface  of  the  body  often  remains  very  dry,  but  sometimes  on  the  second 
or  third  day  there  is  j^rofuse  sweating,  which  may  last  for  hours  without 
relieving  the  patient.  Sudamina  may  be  developed  in  large  numljers,  and 
are  probably  the  cause  of  desquamation  of  the  cuticle,  which  frequently 
occurs  later  on.  Some  cases  of  undoubted  Recurrens  have  been  described 
as  Miliary  fever. 

When  relapsing  fever  occurs  in  a  pregnant  woman,  gestation  is  almost 
invariably  brought  to  an  end,  whatever  may  be  its  period  ;  but  it  is  curious 
that  the  abortion  or  miscarriage  is  not  seldom  delayed  until  the  relapse. 
The  child,  if  not  stillborn,  survives  only  a  few  hours.  This  is  a  marked 
contrast  with  what  occurs  in  typhus. 

In  the  regular  course  of  the  disease  the  patient's  condition  undergoes 
but  little  alteration  for  about  a  week.  The  temperature  and  the  pulse 
remain  high,  though  oscillating  up  and  down,  and  the  pulse-rate  sometimes 
reaches  150,  160,  or  even  180.  The  patient  continues  to  suffer  from  severe 
headache,  and  from  intense  pains  in  the  muscles  and  joints.  Sleeplessness 
is  almost  always  a  marked  symptom,  and  the  mind  generally  remains  clear. 
Relapsing  fever  is  altogether  attended  with  far  more  suffering  than  typhus  : 
persons  who  have  passed  through  both  diseases  invariably  look  back  upon 
the  former  as  the  worse. 

Crisis. — As  a  rule  the  fever  suddenly  subsides,  on  the  fifth,  sixth,  or 
seventh  day.  Sometimes,  however,  the  crisis  takes  place  as  early  as  the 
third  day,  and  sometimes  as  late  as  the  tenth.  Just  before  it  takes  place 
the  pyrexia  reaches  its  acme,  and  this  last  rapid  rise  may  be  as  much  as 
4°  Fahr.  In  some  exceptional  instances  maniacal  delirium  suddenly  comes 
on  at  this  time ;  the  patient  screams  and  struggles  violently ;  but  within  a 
quarter  of  an  hour  becomes  calm  again,  and  has  no  recollection  of  what  has 
occurred.  In  other  cases  the  crisis  is  said  to  be  ushered  in  by  epistaxis, 
diarrhoea,  or  the  appearance  of  the  catamenia  ;  but  the  most  frequent  sign 
of  the  crisis  is  profuse  sweating.  The  change  is  wonderfully  complete.  In  - 
the  course  of  a  few  hours  the  temperature  becomes  normal,  or  even  lower 
than  normal,  having  fallen  8°  or  10°  without  a  break  ;  Murchison  cites  one 
case  in  which  there  was  a  range  of  13°  in  six  hours,  and  another  in  which 
the  difference  amounted  to  14"4:0  in  twelve  hours.  At  the  same  time  the 
pulse  drops  from  120  or  more  to  about  70,  the  tongue  becomes  clean,  and 
the  patient  loses  all  his  pains.  Lebert  remarks  that  the  period  from  even- 
ing to  morning  is  that  at  which  the  crisis  is  most  apt  to  occur.  Litten  has 
seen  it  sometimes  preceded  by  a  pseudo-crisis,  the  temperature  fallinc; 
below  normal,  but  within  twenty-four  hours  rising  to  as  high  a  point  as 
before,  again  to  fall  on  the  following  day. 

Interval. — During  the  interval  which  follows,  the  patient  feels  perfectly 
well.    At  first  he  is  rather  languid ;  but  his  appetite  is  good,  he  quickly 
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regains  his  strength,  he  leaves  his  bed,  and  sometimes  insists  on  returning 
to  work.  His  temperature  for  two  or  three  days  is  ahiiost  always  lower 
than  in  health,  and  afterwards  normal.  The  pulse  is  at  first  rather  above 
the  natural  standard  ;  and  then  remarkably  infrequent,  perhaps  not  more 
than  44  or  50.  At  the  same  time  it  is  unstable,  and  may  rise  to  over  100 
when  the  patient  assumes  the  erect  position. 

Relapse. — In  exceptional  cases  this  apparent  convalescence  is  really  the 
end  of  the  disease.  But,  as  a  rule,  it  is  abruptly  terminated,  after  seven 
days,  by  a  sudden  reappearance  of  all  the  symptoms  of  the  first  attack. 
Sir  Robert  Christison  used  to  relate  a  striking  anecdote  of  his  colleague, 
Dr  Hughes  Bennett,  who  took  relapsing  fever  at  the  commencement  of  the 
epidemic  of  1843,  when  its  characters  were  known  only  by  the  older 
physicians  in  Edinburgh.  "  When  he  had  detailed  his  case,"  being  then 
supposed  to  be  convalescent,  "  I  told  him  he  had  sustained  an  attack  of 
my  old  acquaintance,  .  .  .  whose  face  I  had  not  seen  for  a  good  many 
years ;  that  he  was  not  yet  done  with  it,  and  that  he  would  have  another 
attack,  commencing  with  rigor,  on  the  fourteenth  day.  Dr  Bennett,  sur- 
prised— I  will  not  say  incredulous, — replied  that  the  relapse  had  no  time 
to  lose,  as  there  were  only  three  or  four  hours  of  the  fourteenth  day  to 
run.  It  did,  indeed,  lose  nO'  time,  for  I  must  have  scarcely  reached  home 
from  his  house  before  the  rigor  set  in  with  violence." 

Sometimes  instead  of  occurring  on  the  seventh  day  of  the  interval,  the 
relapse  begins  on  the  second,  or  the  third,  or  the  fifth  day ;  sometimes  it  is 
postponed  for  several  days,  and  even  as  late  as  the  twenty-fifth  day.  Lebert 
says  that  it  usually  sets  in  at  night. 

This  second  attack  is  generally  shorter  than  the  first  one,  lasting  three 
days,  or  not  more  than  one  or  two ;  but  sometimes  it  is  prolonged  to  five 
days,  or  even  to  seven.  In  the  details  of  their  symptoms  and  in  their 
severity  the  two  attacks  may  resemble  one  another  exactly,  but  in  some 
patients  the  relapse  is  the  worse,  especially  when  the  original  attack  was 
very  mild ;  in  others  it  is  far  less  severe,  and  it  may  be  so  slight  as 
almost  to  escape  notice.  When  well  marked,  it  ends  in  a  sudden  crisis, 
just  as  before. 

Recovery. — The  patient  now  generally  passes  on  to  a  permanent 
recovery,  but  sometimes  there  is  a  third  attack,  which  begins  between  the 
twenty-first  and  the  twenty-fourth  days  of  the  disease ;  it  is  almost  always 
mild,  and  seldom  lasts  more  than  forty-eight  hours.  There  may  occa- 
sionally be  a  fourth  or  a  fifth  attack. 

Convalescence  after  relapsing  fever  is  slow,  compared  with  that  after 
typhus.  The  patient  is  long  in  regaining  his  strength.  Although  the 
duration  of  the  disease  up  to  the  second  crisis  is  only  about  eighteen  days, 
he  is  seldom  able  to  return  to  work  within  six  weeks. 

Complications  are  not  frequent.  The  most  serious — lobar  pneumonia — 
is  also  the  least  common.  Diarrhoea  is  frequent,  and  still  more  so  is 
jaundice.  Among  903  cases  reported  from  the  London  Fever  Hospital  by 
Dr  Collie,  there  were  48  of  icterus,  16  of  diarrhoea,  27  of  epistaxis,  and  1  of 
hsematuria. 

Pneumonia  was  not  infrequent  at  Breslau  in  1872-3.  Lebert  says  that 
it  was  generally  double,  that  it  occurred  chiefly  in  those  who  had  been 
intemperate,  and  that  it  sometimes  set  in  during  the  attack,  some- 
times in  the  relapse.  It  has  been  known  to  lead  to  pulmonaiy  gan- 
grene.   Bronchitis  is  commonly  present,  but  is  seldom  severe.    In  St. 


256  RELAPSING  FEVEK 

Petersburg  hsemorrhagic  pachymeningitis  is  said  to  have  been  observed. 
The  spleen  has  sometimes  ruptm-ed  and  caused  death  by  haemorrhage,  or  an 
embolic  block  has  broken  down  and  set  up  fatal  peritonitis.  Dysenteiy 
has  been  a  frequent  and  dangerous  complication  in  some  epidemics.  The 
occun-ence  of  abortion  is  sometimes  fatal.  Inflammatoiy  swellings  or 
"  buboes  "  in  the  parotid  regions  or  in  the  groins  are  said  to  have  been  often 
the  cause  of  death  at  St  Petersburg,  but  in  England  they  appear  to  have 
been  more  frequent  in  cases  which  recovered. 

SequeUe. — Relapsing  fever  sometimes  leaves  traces  behind  after  re- 
covery. Severe  articular  pains  often  continue  during  convalescence,  and 
effusion  into  the  knee-  or  ankle-joint  has  now  and  then  been  seen. 

Another  sequel,  which  sometimes  does  not  set  in  for  several  days, 
or  weeks  after  the  subsidence  of  the  fever,  is  a  form  of  ophthalmia.  This 
is  described  as  beginning  with  an  amaurotic  stage,  in  which  the  retina,  or 
perhaps  the  choroid,  is  alone  attacked.  Afterwards,  in  a  second,  inflam- 
matory stage,  when  the  more  superficial  structures  are  involved,  there  is 
intense  pain.  Fortunately,  it  is  rare  for  both  eyes  to  suffer,  for  i-ecovery  is 
always  tedious,  and  there  is  sometimes  permanent  loss  of  vision. 

Exitns  hthalis. — It  is  only  in  exceptional  cases  that  relapsing  fever 
proves  fatal.  In  this  country  the  mortality  has  been  about  4  per  cent.  In 
Bombay,  however,  Dr  Vandyke  Carter  estimated  it  at  10  per  cent.  In 
persons  advanced  in  years  the  disease  is  decidedly  more  dangerous  than  in 
younger  patients. 

Death  occurs  sometimes  by  syncope.  At  and  after  the  crisis  the  pulse 
is  often  very  weak,  small,  or  irregular,  and  there  may  be  temporary  im- 
pairment of  the  first  sound  of  the  heart  and  of  its  impulse.  These  sym- 
ptoms usually  soon  disappear,  but  a  patient  who  may  have  heid  a  mild 
attack,  and  who  appears  to  be  doing  well,  is  now  and  then  found  piilseless, 
cold,  livid,  and  unconscious,  and  dies  in  a  few  hours.  This  sometimes 
takes  place  at  about  the  period  of  the  first  crisis,  but  sometimes  during  the 
intei-val.  In  three  such  cases,  observed  by  Murchison.  the  heart  was 
found  fatty  and  dilated. 

Another  mode  of  death  is  by  suppression  of  urine  with  convulsions  and 
other  ursemic  symptoms.  In  some  instances  of  this  kind,  recorded  by  Dr 
Henderson  as  far  back  as  1843,  Dr  Maclagan  discovered  urea  not  only  in  the 
blood,  but  also  in  fluid  from  the  cerebral  ventricles.  It  is  probable  that  in 
these  cases  the  kidneys  were  diseased,  and  that  albuminuria  was  present 
during  life  ;  but  the  urine  may  contain  albumen,  and  even  blood,  in  relaps- 
ing fever,  without  any  serious  consequences  resulting. 

Again,  the  disease  may  be  attended  with  typhoid  symptoms  and 
jaundice,  and  these  cases  often  terminate  fatally  ;  this  Griesinger  described 
as  a  distinct  "  bilious  "  form  of  fever,  with  haemoi-rhages  into  the  skin 
and  from  mucous  surfaces,  including  that  of  the  stomach,  so  that  the 
vomit  may  be  black,  as  in  yellow  fever.  The  same  comparison  was  made 
by  Stokes  and  O'Brien  in  Ireland.  The  interval  is  imperfectly  marked, 
the  pyrexia  running  on  more  or  less  continuously  from  the  first  attack  to 
the  second.  Heydenreich,  in  St.  Petersburg,  and  Carter,  at  Bombay,  have 
each  shown  that  the  spirillum  was  present  in  these  cases  of  bilious  recur- 
rent fever,  so  that  there  is  no  doubt  of  their  true  nature. 


Anatomy. — The  spleen,  if  death  occurs  during  the  attack,  is  found  to  be 
more  or  less  soft,  and  much  enlarged,  more  so  than  in  enteric  fever.    Sir  Wm 
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Jenner  once  found  it  weighing  thirty-eight  ounces,  and  Klittner  is  said  to 
have  met  with  a  spleen  four  and  a  half  pounds  in  weight.  It  sometimes  con- 
tains embolic  wedges.  In  the  one  case  which  came  to  an  autopsy  at  Guy's 
Hospital  during  the  epidemic  of  1869-71,  the  spleen,  which  weighed  fifteen 
ounces,  had  a  remarkable  appearance.  It  contained  a  number  of  small 
yellow  softened  patches  or  abscesses,  the  largest  being  of  the  size  of  a  horse- 
bean,  which  seemed  to  follow  the  branchings  of  minute  veins.  Dr  Moxon 
could  discover  no  thrombi  in  any  of  the  vessels,  even  with  the  aid  of  the 
microscope.  Very  similar  appearances  were  observed  by  Litten,  at  Breslau, 
in  the  epidemic  of  1872-3.  The  liver  is  also  increased  in  size.  As  a  rule, 
the  kidneys  are  gorged,  and  the  epithelium  in  the  renal  tubules  is  in  a  state 
of  cloudv  swelling^. 

-Etiology:  the  pathogenic  microbe. — Relapsing  fever  was  the  first 
specific  fever  in  which  the  nature  of  the  contagium  was  discovered  and  its 
pathogenic  significance  demonstrated.  It  is  morphologically  a  vibrio,  and 
has  been  named  Spirillum  Ohermeieri*  after  the  late  Dr  Obermeier,  of 
Berlin,  who  first  described  it  in  1873. f 

Its  ordinary  appearance  is  that  of  a  delicate,  homogeneous,  spirally 
twisted  filament ;  its  length  is  from  y^'o  „  to  of  an  inch,  or  equal  to 
from  one  and  a  half  to  six  times  the  diameter  of  a  red  blood-disc 
(15 — 40  /.<).  It  is  never  still,  and  its  motion  is  compounded  of  a  rotation  on 
the  long  axis,  a  progression  forwards  or  backwards,  and  a  lashing  move- 
ment, which  lengthens  it  out  and  makes  the  twist  disappear  for  a  moment. 

All  observers  admit  that  the  presence  of  the  spirilla  is  coincident  with 
the  attacks  of  relapsing  fever,  and  that  during  the  interval  it  cannot  be 
detected.  Birch-Hirschfeld,  however,  once  found  it  for  two  days  after  the 
second  crisis,  and  several  writers,  including  Litten,  have  stated  that  it  is 
seldom  to  be  seen  during  the  first  two  or  three  days  of  the  disease. 

Heydenreich,  of  St.  Petersburg,  found  that  while  it  appears  before  the 
thermometer  begins  to  rise,  it  ceases  to  be  discoverable  before  the  com- 
mencement of  the  crisis.  He  has  specially  inquired  into  the  influence  of 
heat  upon  this  organism  outside  the  body,  and  he  finds  that  it  remains 
alive  and  active  much  longer  when  it  is  kept  at  a  temperature  of  60°  or 
70°  F.  than  at  blood-heat,  whereas  at  fever  temperatures  it  dies  more 
quickly  still.  His  hypothesis  accordingly  is  that  the  pyrexia,  which  is 
itself  caused  by  the  existence  of  this  organism  in  the  blood,  proves  directly 
fatal  to  it.  In  all  probability  the  filament  breaks  up  into  a  number  of 
minute  granules,  and  some  of  them  may  perhaps  constitute  the  germs  from 
which  fresh  crops  of  spirilla  are  afterwards  developed.  Heydenreich  has 
occasionally  seen  some  of  the  filaments  beset  with  granules  so  as  to  resemble 
a  necklace,  and  the  late  Dr  T.  R.  Lewis,  of  Calcutta,  speaks  of  having  once 
noticed  a  beaded  appearance.    If  the  germs  remain  alive  in  the  blood 

*  Others  refer  it  to  the  geuus  Spirochoita ;  for  Ehrenberg  in  1833  distinguished  two 
irenera  of  schizomycefes  under  these  names,  the  difference  l)et\veen  them  being  that 
Spirochrtta  possesses  greater  flexibility  than  Spirillum.  This  distinction  is  preserved  in 
the  nomenchiture  of  Cohn  and  Fliigjre;  but  tlie  two  "genera"  are  closely  allied,  and  the 
names  are  applied  almost  indifferently  to  the  microbe  discovered  by  Obermeier. 

t  It  seems  doubtful  whether  the  form  found  in  the  blood  of  relapsing  fever  is  identical 
with  that  which  had  jn-eviouslv  been  ol)served  in  water  containing  vegetable  matters 
{Spirocha-fa  plicatilis,  Ehr.,  Colin.)  and  in  the  saliva  of  healthy  persons  (S.  denticola). 
Dr  Vandyke  Carter  stated  that  the  dimensions  of  an  organism  of  this  kind  which  he  found 
in  the  water  of  a  tank  at  Bombay  were  much  larger  than  those  taken  from  his  fever 
patients  (' Med.-Chir.  Trans.,'  vol.  Ixi). 
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throughout  the  whole  of  the  interval,  they  must  be  the  resting  spores,  for 
the  spirochseta  itself  dies  at  the  temperature  of  the  blood  in  about  twenty 
hours. 

During  a  single  attack,  Heydenreich  finds  that  there  are  extraordinary 
fluctuations  in  the  numbers  of  these  microphytes  from  day  to  day.  He 
therefore  supposes  that  successive  generations  are  more  or  less  constantly 
produced  throughout  the  fever.  Sometimes  after  they  have  been  present 
for  two  or  three  days  they  suddenly  cease  to  be  discoverable  ;  but  a  few 
hours  later  they  reappear  in  greater  or  less  abundance.  Their  recognition 
in  the  blood,  at  the  end  of  an  interval,  has  repeatedly  enabled  him  to  foretell 
the  approach  of  a  more  or  less  marked  relapse.  On  the  other  hand,  Dr 
Caa-ter,  at  Bombay,  sometimes  detected  the  spirochsetae  when  there  was 
absolutely  no  rise  of  temperature ;  while  in  other  cases  a  one-day  febrile 
attack  would  occur  at  the  proper  time  for  a  relapse,  without  the  blood 
containing  the  spirillse.  Dr  Carter  remarked  that  the  numbers  of  the 
microbe  must  often  amount  to  hundreds  of  millions,  for  dozens  are  seen  in 
the  field  of  the  microscope  at  the  same  time.  It  is  possible  that  they  may 
aggregate  into  masses  with  blood-corpuscles,  and  seriously  interfere  with 
the  circulation.  In  fatal  cases  they  cease  to  be  discoverable  after  death. 
None  of  the  solid  organs  have  hitherto  been  found  to  contain  them. 
Heydenreich  could  not  detect  them  in  the  urine,  nor  in  the  conjunctival 
secretion,  in  the  fluid  from  the  pleura,  the  intestine,  or  the  bronchial 
tubes. 

Spirochceta  (r.  S2yirillum)  Obermeieri  has  been  successfully  cultivated 
out  of  the  body,  but  for  a  long  time  all  attempts  to  reproduce  the  disease 
failed.  Injections  of  blood  infected  with  it  into  the  circulation  of  dogs, 
rabbits,  or  guinea-pigs  were  made  by  Obermeier  himself  without  result,  and 
the  same  negative  result  followed  inoculation  of  sheep.  Nor  did  he  find 
that  the  disease  was  propagated  by  the  penetration  of  minute  quantities  of 
blood  from  patients  with  relapsing  fever  into  scratches  upon  the  hands  of 
healthy  persons.  Dr  Carter  has  since  recorded  the  fact  that  a  few  days 
before  he  himself  was  attacked  he  had  scratched  his  fin2:er  in  makinof  an 
autopsy  upon  a  fatal  case.  Finally  he  succeeded  in  inoculating  monkeys 
with  the  spirillum  taken  from  the  blood  of  patients  suffering  from  relapsing 
fever.  The  spirillse  were  found  after  death  in  the  viscera  of  the  animals 
experimented  upon  ('  Lancet,'  1879  and  1880).  This  completed  the  chain 
of  evidence,  that  this  microbe  is  the  contagium  vivum,  and  the  sole  cause 
of  relapsing  fever,  according  to  the  criteria  laid  down  on  p.  18. 

Mode  of  spreading. — Direct  contagion  from  the  sick  is  the  chief  mode  of 
propagation  of  this  disease,  and  it  is  exceedingly  apt  to  pass  from  hospital 
patients  to  nurses  and  clinical  clerks.  In  1843  the  post  of  house  physician  in  a 
fever  hospital  at  Edinburgh  had  to  be  filled  six  times  in  five  months,  owing  to 
successive  incumbents  being  attacked.  In  the  London Tever  Hospital,  during 
the  years  1869  and  1870,  twenty-seven  of  the  nurses  and  ofl&cers,  and  five 
patients  admitted  for  other  diseases,  contracted  relapsing  fever.  In  1870  a 
nurse  from  the  London  Fever  Hospital  was  transferred  to  St.  Mark's 
Hospital ;  and  about  the  same  time  a  wardmaid  from  St.  Mark's  paid  a  visit 
to  the  Fever  Hospital.  These  two  women  both  fell  ill  at  St  Mark's,  and  gave 
relapsing  fever  to  five  other  persons  there.  Two  striking  instances  of 
direct  contagion  were  recorded  by  Mr  Reid,  of  Glasgow,  in  1843. 

(1)  At  Dalmarnock  Colliery  there  was  a  large  building  of  three  stories, 
which  was  entered  by  separate  stairs  and  contained  forty  families  ;  some 
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Irish  people  brought  relapsing  fever  with  them  into  the  uppermost  flat, 
whence  it  spread  and  attacked  twenty-two  persons  in  two  months. 

(2)  Into  a  house  of  two  apartments,  in  which  eleven  human  beings  were 
lodged,  a  person  fi'om  a  neighbouring  village  introduced  the  fever ;  every- 
one there  caught  it,  but  all  the  occupants  of  the  next  house  escaped, 
although  they  were  almost  as  closely  crowded  together. 

That  the  disease  may  be  transported  to  a  distance  by  infected  clothes 
seems  to  have  been  proved  by  two  cases  recorded  by  Dr  Parry,  of  Phila- 
delphia, in  1870;  and  in  1843  it  was  noticed  in  Edinburgh  that  a  large 
number  of  laundry-women  contracted  relapsing  fever,  although  they  had  no 
other  communication  with  the  sick  than  washing  their  clothes  and  bedding. 

Litten  has  related  how  a  mason,  who  himself  remained  well,  but  who 
slept  in  a  street  in  Breslau  in  which  the  disease  was  prevailing,  carried  the 
contagion  to  his  mother,  who  lived  where  no  case  had  before  appeared. 

The  facts  of  this  Breslau  epidemic  of  1872-3,  which  are  to  be  found  in 
the  '  Deutsches  Archiv '  for  1874,  strongly  support  the  conclusion  that 
microbes  are  given  off  either  with  the  breath  or  from  the  skin,  and  are 
received  into  the  air-vesicles  with  the  inhaled  air.  Litten  has  clearly 
shown  that  at  Breslau  they  were  not  conveyed  in  drinking-water. 

Predisposing  cause. — The  cases  observed  by  Litten  in  Silesia  seem  to 
have  belonged  to  the  poorest  classes,  with  the  exception  of  the  physicians 
who  took  the  fever  in  the  hospital ;  and  English  writers  have  generally 
regarded  as  the  cardinal  fact  in  the  aetiology  of  this  disease  its  occurrence  in 
a  starving  population.  It  is  the  famine  fever  of  Ireland.  Murchison 
cites  instance  after  instance  to  prove  that  those  who  have  suffered  from 
it  in  England  and  in  Scotland  have,  with  certain  exceptions,  been  in  a 
state  of  extreme  destitution.  When  it  occurred  in  Silesia  in  1847,  the 
inhabitants,  in  consequence  of  a  succession  of  bad  harvests,  had  been 
reduced  to  subsist  on  clover,  grass,  mushrooms,  and  the  roots  of  trees, 
Carter  states  that  it  was  brought  to  Bombay  in  1877  by  the  peasantry 
flocking  into  the  city  from  famine-stricken  districts.  History  shows  that 
as  Typhus  is  the  pestilence  of  war,  of  camps,  and  of  sieges,  so  Relapsing 
fever  is  the  pestilence  of  famine.  Relief  of  extreme  destitution  in  districts 
where  I'elapsing  fever  was  prevailing  has  repeatedly  been  followed  by  the 
subsidence  of  the  epidemic.  Starvation  renders  persons  more  susceptible  to 
the  contagion,  probably  by  weakening  the  power  of  the  living  cells  of  the 
body  to  cope  with  the  invading  microbes. 

At  the  same  time  persons  well  nourished  and  in  perfect  health  may 
take  the  disease  if  exposed  to  the  contagion.  There  are  many  cases  of 
physicians,  nurses,  students,  and  others,  well  fed  and  healthy,  who  caught 
the  disease  from  patients.  In  1870,  at  London  Fever  Hospital,  out  of  136 
such  persons  (not  patients)  thirty-four  took  the  fever. 

Age  and  sex. — Relapsing  fever  may  attack  persons  of  all  ages,  from  five 
months  to  seventy-five  years,  but  most  of  the  patients  are  between  the 
ages  of  fifteen  and  forty.  There  are  more  male  than  female  patients,  the 
reason  probably  being  that  more  men  than  women  are  beggars,  hawkers, 
and  vagrants. 

Diagnosis.— Dwvm^  the  first  day  or  two  relapsing  fever  may  be  mis- 
taken for  typhus  or  for  smallpox.  Since  it  frequently  prevails  at  the  same 
time  with  typhus,  the  early  diagnosis  between  these  two  diseases  is  impor- 
tant, because  of  the  difference  in  gravity  of  prognosis.    How  useful  the 
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detection  of  the  spirochtetoE'  may  be,  was  shown  by  Dr  Carter  at  Bombay, 
where  there  was  often  difficulty  in  distinguishing  the  effects  of  mah^ria 
from  the  more  continued  varieties  of  rehapsing  fever,  and  where  so  multi- 
form were  the  j^hases  of  the  spirillum  fever  that  about  25  per  cent,  of  his 
cases  might  be  termed  irregular. 

rroyiKjisiif. — Most  patients  attacked  by  relapsing  fever  recover.  It  is  far 
less  fatal  than  typhus  or  enterica.  Out  of  441  cases  collected  by  Murchison 
from  the  records  of  the  London  Fever  Hospital  only  11  proved  fatal  :  and 
in  the  great  Scottish  epidemic  in  1843,  of  6300  cases  only  260  died.  On 
a  basis  of  over  14.000  cases  he  estimated  the  mortality  at  less  than  5  per 
cent.  Among  903  cases  afterwards  collected  by  Dr  Collie  there  were  only 
11  deaths,  *.  e.  7  among  572  men  and  4  among  331  women.  As  usual  in 
epidemics,  the  worst  cases  come  first,  and  the  disease  becomes  gradually 
milder.  Age  is  a  serious  circumstance,  as  in  typhus  and  enteric  fever. 
Petechiae,  delirium,  and  scanty  urine  are  grave  symiDtoms. 

Treatment. — This  is  not  so  successful  as  might  be  hoped,  for  we  have  as 
yet  no  means  of  preventing  the  I'elapse.  With  this  object  quinine  and 
arsenic  have  been  employed  both  in  England  and  in  Germany  in  vain.  At 
Breslau  carbolic  acid,  and  in  America  the  sulphites,  the  hyposulphites,  and 
the  preparations  of  chlorine  have  been  used  with  no  better  result.  Perhaps 
the  salicylate  of  soda,  or  the  sulphocarbolates,  or  perchloride  of  mercury, 
or  some  other  parasiticide  may  be  more  effectual. 

An  emetic  at  the  onset  of  the  disease  affords  much  relief  to  the  severe 
hypochondriac  pains.  Patients  often  find  comfort  from  frequent  sponging 
of  the  surface  with  cold  or  tepid  water,  and  from  cold  affusion  on  the  head. 
Throughout  each  attack  castor  oil,  or  some  other  mild  aperient,  should  be 
given.  Murchison  recommended  the  systematic  administration  of  diuretics, 
which  he  believed  often  prevent  the  supei-^-ention  of  urfemic  poisoning. 
He  directed  that  from  one  to  two  drachms  of  nitre,  one  drachm  of  dilute 
nitric  acid,  and  half  a  drachm  of  tincture  of  digitalis  should  be  taken  in 
divided  doses  in  the  twenty-four  hours.  He  often  gave  opium  or  hydrate 
of  chloral  for  the  relief  of  headache,  or  of  the  muscular  and  arthritic  pains. 

Patients  should  be  taken  to  a  hospital  as  early  as  possible,  and  placed 
together  in  wards  set  apart  for  the  purpose,  since  Litten  seems  to  have 
shown  that  the  accumulation  of  cases  neither  augments  the  mortalitv  nor 
appreciably  increases  the  danger  of  medical  attendants  and  nurses. 
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"  The  pestilence  that  walketh  in  darkness." 

History  and  geographical  distribution — Incubation,  onset,  and  symptoms — 
Diagnosis — Anatomy — Tlie  specific  bacillus — Mortality  and  prognosis — 
Treatment — Conditions  of  contagion  and  causes  of  the  decline  of  the  plague. 

The  Sweating  Sickness — History — Symptoms  and  patliology. 

Synonyms. — Pestis  vel  Pestilentia,  Xui/nog,  Pestis  inguinaiia,  Typhus 
bubonicus,  Black  death,  Levantine  ov  Oriental  plague. — Fr.  La  peste. — 
Germ.  Die  Pest.  In  India  known  as  the  Bombay  plague,  the  Pali  plague, 
and  Mahauiuree. 

Definition. — A  specific  contagious  fever,  with  a  short  course  and  high 
mortality,  characterised  by  inflammation  of  the  lymph-glands,  and  by  the 
constant  presence  of  a  specitic  microbe. 

Hi'^tory. — The  English  word  Plague  [plaga,  a  stroke)  was  formei'ly 
applied  indiscriminately  to  every  fatal  epidemic  disease  ;  and  when  the 
malad}'  now  to  be  described  first  appeared  in  England  in  the  fourteenth 
century,  it  was  called  the  "  Black  Death."  But  other  epidemics  formerly 
included  under  the  comprehensive  terms  plague  and  pestilence  are  now  dis- 
tinguished as  Variola,  Typhus,  Cholera,  and  Yellow  Fever.  Hence  we  can 
now  use  the  word  Plague  without  ambiguity  for  the  bubonic  or  Oriental 
Pestilence. 

The  history  of  the  true  plague,  identilied  by  its  mortality  and  its 
buboes,  can  be  clearly  traced  back  to  an  Egyptian  epidemic  under  Justinian, 
about  550  a.d.,  and  notices  by  medical  writers  show  that  it  was  recognised 
as  early  as  the  time  of  Trajan.  It  seems  improbable  that  the  "  Plague  of 
Athens  "  described  by  Thucydides  was  the  Oriental  Pestilence.* 

Epidemics  of  the  plague  were  frequent  during  the  Middle  Ages,  when 
it  was  probably  almost  constantly  endemic  in  Persia,  Syria,  and  Egypt. 
The  Black  Death  of  L348-9  began  in  China,  spread  to  the  Crimea,  and 
thence  by  a  ship's  crew  to  Genoa,  devastated  the  whole  Continent,  and  put 
a  stop  to  the  war  between  England  and  France.  Its  ravages  in  Florence 
were  recorded  by  Boccaccio.  It  probably  reduced  the  population  of  England 
by  one  third,  or  even  more,  and  thus  led  1o  important  economic  results. 
The  same  epidemic  invaded  Syria  by  way  of  Anuenia,  and  thence  spread 
over  Eg}'pt  and  the  whole  of  Northern  Africa,  the  hotbed  of  jDlague  in  the 
days  of  the  Roman  empire. 

There  were  several  epidemics  in  the  fifteenth  and  sixteenth  centuries, 
and  again  in  1609,  in  the  first  year  of  Charles  I  (1625),  and  during  the 

*  There  is  no  mention  of  buboes  or  of  hajmorrhaffo,  and  the  symptoms  recorded  are 
unlike  those  of  the  Oriental  plague.  Murchison  believed  the  plague  of  Athens  to  have  been 
typhus,  Littre  and  Daremberg  that  it  was  smallpox,  and  a  book  has  been  published  to 
prove  that  it  was  scarlatina.  It  may  have  been  any  of  these  diseases,  or  relapsing  fever, 
or  measles  in  a  virgin  soil.  Except  fever  and  contagion,  the  recorded  symptojns  do  not  fit 
in  with  any  known  malady. 
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civil  war  (1635-47)  :  but  the  most  destructive  and  hapijily  the  last  in  Eng- 
land was  the  Great  Plague  of  London  in  1665,  so  gi-aphically  described  by 
Defoe,  although  he  was  but  two  years  old  at  the  time,  and  could  only 
know  what  he  tells  by  hearsay.  It  came  to  us  from  Amsterdam,  after 
having  devastated  Italy  and  Central  Europe.  In  1665  no  less  than  68,596 
deaths  from  the  plague  appeared  in  the  bills  of  mortality  for  London. 

There  was  a  terrible  epidemic  in  the  south  of  France,  known  as  the 
Plague  of  Marseilles,  in  1720,  when  the  scenes  described  by  the  great 
English  novelist  were  renewed.  The  disease  did  not  visit  Western  Europe 
again,  but  epidemics  occurred  during  the  eighteenth  century  in  Sicily  and 
Poland  (1743),  Wallachia  and  Russia  (1771). 

In  the  early  part  of  this  century  there  were  outbreaks  of  the  plague  in 
Malta,  at  Noja  in  Southern  Italy,  upon  the  Lower  Danube,  and  in  the 
Balkan  Peninsula.  The  last  outbreak  in  Constantinople  was  in  1841.  Up 
to  1844  the  plague  was  frequent  in  Egypt,  and  after  a  long  interval  it  has 
lately  reappeared  (1897-9).  The  disease  also  vanished  from  Smyrna  and 
Syria,  and  hopes  were  entertained  that  it  had  become  entirely  extinct  in  the 
Mediterranean  area.  But  in  1858  it  appeared  again  at  Benghazi,  in 
Tripoli ;  and  it  is  now  known  to  have  visited  the  highlands  of  Western 
Arabia  in  1853.  Thei'e  is  also  reason  to  believe  that  it  has  never  been 
absent  for  many  years  together  from  parts  of  India  ;  in  1834  an  epidemic 
which  occurred  in  Rajpootana  became  known  as  the  "  Pali  plague,"  and  as 
recently  as  1877  it  prevailed  at  Kumaon,  on  the  southern  slopes  of  the 
Himalayas.  Between  1863  and  1876  there  were  six  or  seven  outbreaks  in 
Western  Asia,  some  in  Persian  Kurdistan,  others  upon  the  Lower 
Euphrates.  In  1877  it  showed  itself  at  Resht,  to  the  south-west  of  the 
Caspian  Sea.  From  this  place  it  probably  made  its  way  to  the  Lower 
Volga,  where  it  prevailed,  in  the  district  between  Astrakhan  and  Tsaritzin, 
from  October,  1878,  to  February  or  March,  1879,  and  excited  great  alarm 
throughout  Russia,  and  in  Europe  generally.* 

This  terrible  disease,  long  obsolete  in  Europe,  has  thus  of  late  years 
become  rare  in  the  Levant ;  but  it  still  occurs  epidemically  at  intervals  in 
Yunnan  (China),  in  Kumaon  (Northex-n  India),  in  Irak-Arabi  and  Syria,  in 
Kurdistan  and  Northern  Persia,  in  Arabia  (1889),  and  in  the  single  town  of 
Benghazi,  in  the  province  of  Barca.  It  .is  believed  to  exist  as  an  endemic 
disorder  in  certain  parts  of  Northern  India.  A  terrible  epidemic  devas- 
tated Canton  and  Hong  Kong  in  1894,  and  another  visited  Bombay  in 
1896-7.  The  plague  lasted  from  May  till  the  beginning  of  September,  and 
killed  2550  persons. 

In  the  present  year  (1899)  this  ancient  scourge  of  Europe  has  re- 
appeared in  places  where  it  has  not  been  heard  of  for  nearly  two  hundred 
years,  and  at  Oporto  a.nd  some  smaller  places  in  Portugal  the  Oriental 
plague  with  its  distinctive  characters  has  destroyed  many  lives,  including 
that  of  at  least  one  physician. 

The  plague  does  not  appear  in  the  tropics,  and  is  stopped  by  the  hot 
season  in  subtropical  regions.  Nor,  with  few  exceptions,  does  it  survive  the 
cold  of  winter  in  European  climates.  The  most  favourable  temperature  is 
from  60°  to  85°  Fahr.  It  has  never  spread  to  the  New  World,  to  Aus- 
tralia,! or  to  South  Afi'ica. 

*  The  Eiif^lish  Government  sent  Surireon -Major  Colville  and  I)r  J.  F.  Pavne  to  investi- 
gate tlie  disease  on  the  spot,  bnt  it  liad  already  disappeared  on  tlieir  arrival  at  Astrakhan, 
t  The  journals  report  an  outbreak  of  Plague  in  New  South  Wales  (April,  1900). 


SYMPTOMS  AND  COURSE 


263 


Clinical  course. — The  incubation  of  the  plague  is  believed  to  be  from 
two  to  seven,  usually  from  three  to  five,  days.  In  Hong  Kong  this  period 
was  not  less  than  six  nor  more  than  nine  (Sir  William  Robinson's  despatch, 
'  Colonial  Reports,'  No.  148). 

/Symptoms. — The  disease  sets  in  abruptly,  and  runs  a  short  and  severe 
course.  It  begins  with  shivering  and  muscular  pains,  great  malaise,  and 
depression  ;  with  dulness  and  mental  apathy — typhus  in  the  original  mean- 
ing of  the  word.  Intense  pyrexia  then  sets  in,  the  temperature  rising  to 
106°  or  107°  on  the  first  day;  violent  delirium  is  common,  and  the  sym- 
ptoms rapidly  assume  a  typhoid  form.  Death  not  vmcommonly  occurs  at  a 
very  early  period,  before  there  have  been  any  symptoms  characteristic  of 
the  malady  ;  it  may  be  preceded  by  the  appearance  of  peteohitE'  and  large 
vibices  in  the  skin ;  there  may  also  be  hsematuria,  haemoptysis,  and  vomit 
blackened  by  altered  blood. 

If  life  is  prolonged  to  the  second  or  third  day  there  appear  one  or  more 
buboes,  attended  with  severe  pain  and  tenderness.  The  seat  of  this  affection 
may  be  either  the  groin,  the  armpit,  or  the  neck.  According  to  Lieber- 
meister,  a  plague-bubo  is  sometimes  so  small  as  to  be  detected  only  on  care- 
ful examination,  but  it  may  attain  the  size  of  a  hen's  egg,  though  more 
often  not  bigger  than  a  walnut.  The  apparent  size  is  increased  by  oedema. 
Its  formation  is  commonly  attended  with  subsidence  of  the  delirimn  and  of 
fever,  the  skin  becoming  covered  with  a  profuse  sweat,  and  the  pulse 
falling  to  90  or  100.  It  may  ultimately  disappear  without  bursting ;  but 
usually  it  breaks,  or  is  opened  by  the  surgeon,  and  gives  exit  to  a  mixture 
of  blood  and  pus,  and  this  may  be  followed  by  a  tedious  process  of  suppura- 
tion, which  greatly  prolongs  the  patient's  illness. 

Cutaneous  gangrene  may  be  associated  with  the  buboes,  but  is  much 
less  frequent  and  of  more  fatal  augury.  It  appears  most  often  upon  the 
lower  limbs,  on  the  buttocks,  or  on  the  neck ;  sometimes  there  are  not  less 
than  a  dozen  of  these  so-called  carbuncles  "  in  the  same  case.  Bull£e  and 
pustules  may  also  be  seen. 

Petechife  and  vibices  are  usually  present  over  the  surface  of  the  body, 
and  these  were  the  "  plague-spots "  and  "  tokens  of  the  plague "  in  the 
popular  accounts  of  the  pestilence  in  England.  They  are  more  numerous 
than  the  petechial  spots  of  typhus,  and  probably  gave  rise  to  the  epithet 
which  distinguished  the  pestilence  of  the  fourteenth  century  as  "  the  black 
death." 

The  fever  often  falls  by  lysis  after  a  course  of  a  fortnight,  but  occa- 
sionally by  crisis  in  the  first  week.  Death  may  take  place  with  delirium 
and  coma  in  the  first  five  or  six  days,  or  even  earlier — even  on  the  day 
of  attack.  Pestis  siderans  is  the  name  given  to  these  acute  and  fatal 
cases. 

Haemoptysis  is  the  early  and  constant  symptom  mentioned  by  the 
describers  of  all  the  mediaeval  epidemics  (see  Hirsch  and  Hecker).  Hsema- 
temesis  and  melsena  are  less  common ;  epistaxis,  menorrhagia,  and  hsema- 
turia also  occur,  and  the  latter  two  are  said  to  be  of  fatal  import. 

Cases  with  suppurating  buboes  are  the  most  favourable ;  they  often  last 
bevond  a  week,  and  sometimes  beyond  a  month.* 

*  "Those  that  die  of  the  pl-,i<,Mie  die  a  very  easy  death  generally:  first,  because  it  is 
speedy  •  secondly,  bocanse  they  die  without  convulsions.  They  do  but  of  a  sudden  fetch 
their  breath  a  little  thick  and  short,  and  are  presently  gone,  just  as  you  squeeze  wind  out 
of  a  bladder"  (Boghurst). 
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Pneumonic  /j/at/we.— Sometimes  pneumonia,  which  is  a  frequent  com- 
plication of  the  pUigue,  forms  the  chief  clinical  feature  of  the  disease. 

Dr  L.  F.  Childe,  writing  from  Bombay  to  the  '  Guy's  Hospital  Gazette  ' 
(July  17th,  1897),  describes  cases  of  broncho-pneumonia  with  hemoptysis, 
in  which  no  buboes  were  present  during  life,  although  the  internal  lymph- 
glands  were  found  to  be  swollen,  red,  and  soft,  and  the  specific  bacillus 
was  present  in  cultivations  from  the  lungs  and  spleen.  He  thus  tells  the 
history  of  the  fatal  illness  of  a  surgeon,  who  contracted  it  in  his  official 
duties. 

Surgeon-Major  M— was  in  bis  usual  health  on  January  2ncl,  1897,  wlien  he  had  a  rigor 
in  the  morning.  During  the  clay  a  bad  headache  developed;  he  had  nausea  and  vomitiu- 
with  pains  in  the  limbs.  At  2  p.m.  temp.  103-4°,  pulse  116,  reap.  25.  After  a  bad  night 
he  felt  worse,  and  the  temp,  rose  to  104°,  pulse  110,  resp.  23.  Jan.  4th  (third  day),  temp. 
104-6°,  pulse  113,  resp.  25;  tongue  moist;  no  enlarged  glands.  During  the  night  he 
began  to  cough  and  brought  up  some  watery  sero-muc-ous  fluid,  slightly  blood-tinged,  with 
pain  in  the  left  axilla.  Here  moist  sounds  could  be  heard  like  those  of  early  pneumonia, 
and  also  below  the  left  clavicle ;  the  rest  of  the  lungs  and  the  other  organs  appeared  to  be 
normal,  as  did  the  lymph-ghmds.  Tlie  symptoms  were  not  like  ordinary  pneumonia,  for 
the  onset  was  different,  and  the  conditionof  the  tongue  and  mouth  different;  there  was  no 
dyspncea  or  pneumonic  disproportion  of  pulse  and  respiration,  and  the  sputum  was  not  at 
ail  like  rusty  sputum,  for  it  was  loose  and  free,  and  coming  up  with  the  slightest  cough; 
it  was  watery,  looking  more  like  serum  than  mucus,  and  it  was  slightly  pink,  not  rusty 
yellow.  Also  the  patient's  general  condition  was  far  worse  thau  could  be  explained  by  the 
small  amount  of  pneumonia  present.  I  examined  the  sputum  under  the  microscope,  and 
found  it  full  of  bacilli  looking  like  those  of  plague,  and  cultures  were  made  from  which  a 
pure  growth  of  the  plague  bacillus  was  obtained.  During  4th  and  5th  patient  became 
steadily  worse,  his  temperature  remained  about  104°,  and  his  expectoration  became  most 
profuse;  the  moist  sounds  were  heard  over  a  larger  area,  as  well  as  slightly  at  the  bases; 
the  respirations  increased  to  35  and  then  to  45,  and  the  pulse  to  120  and  135 ;  and  he 
ultimately  died  early  on  January  6tli  (the  fifth  day  of  the  disease). 

The  nurse  who  attended  him  unfortunately  died  of  a  similar  form  of  plague.  She 
became  ill  on  the  evening  of  .January  7th,  and  sliowed  symptoms  of  pneumonia  on  the  8th. 
She  rapidly  became  worse,  and  died  on  the  10th.  Her  sputum  was  not  nearly  so  profuse  as 
in  the  former  case,  and  symptoms  of  exhaustion  came  on  much  earlier.  She  also  had  no 
glandular  pain  or  enlargement  whatever,  and  bacteriologically  her  sputum  was  exactly  as 
described  above. 

Pestis  minor. — There  is  a  much  milder  form  of  this  disease,  which  often 
precedes  or  accompanies  an  epidemic  of  the  plague,  and  has  been  called  the 
masked,  aborted,  or  lesser  pestilence,  endemic  miasmatic  pest  {pestis 
larvalis  s.  minor,  peste  fruste,  pestis  amhulans).  There  is  no  lisemorrhage 
in  these  cases.  The  buboes  are  few  and  chronic,  and  the  pyrexia  moderate. 
The  illness  lasts  about  a  fortnight.  So  slight  are  some  of  these  cases  that 
they  have  been  regarded  as  a  separate  malady ;  but  there  seems  to  be  no 
doubt  of  their  true  nature,  notwithstanding  the  absence  of  cases  inter- 
mediate in  severity.  This  mild  variety  usually  precedes  an  outbreak  of 
the  severe  form,  as  it  did  in  1664  in  England.  It  appears  not  to  be  con- 
tagious. 

Diagnosis. — It  is  not  always  easy  to  distinguish  the  plague  from  other 
malignant  fevers  until  the  character  of  the  prevailing  epidemic  has  been 
determined.  Dr  Milroy,  in  Reynolds'  '  System,'  cites  the  remark  of  Heber- 
den  that,  on  first  breaking  out,  the  disease  has  never  been  known  to  be 
the  plague  ;"  and  he  says  that  in  Constantinople  or  in  Cairo  no  physician 
ever  ventures  to  give  a  name  to  an  epidemic  until  a  case  occurs  in  which  a 
bubo  or  a  carbuncle  is  seen.* 

*  In  a  small  treatise,  Pesiis  descriptio,  by  Gratarolus,  of  Bergamo,  published  at  Paris 
in  1561,  twelve  signs  of  the  disease  are  given,  most  of  which  are  indicative  of  any  severe 
fever;  but  the  twelfth  is  omnium  certissimum :  si  cum  fehre  post  aures  aut  .'nih  alis  aut 
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The  diagnosis  has  often  been  left  open  from  that  reluctance  to  admit  un- 
pleasant truths  which  has  always  contributed  to  the  spread  of  an  infectious 
disease.  According  to  Dr  Milroy,  a  difficulty  has  often  arisen,  during  the 
prevalence  of  the  plague,  from  the  occuiTence  of  glandular  pains  and 
swellings,  or  of  carbuncles,  in  persons  who  remain  well  enough  to  follow 
their  occupations,  and  who  speedily  recover  almost  without  treatment 
(pestis  minor).  Liebermeister  renuirks  that  these  cases  are  often  obser\'ed 
when  an  epidemic  is  declining. 

The  early  severity  of  the  symptoms  and  the  presence  of  the  character- 
istic petechise  and  buboes  are  the  distinguishing  points  for  diagnosis,  and 
in  doubtful  cases  inoculation  of  rats  will  decide  the  point. 

Morbid  anatomy. — Post-mortem  examinations  throw  little  or  no  light 
on  the  pathology  of  the  plague.  The  viscera  are  soft  and  blood-stained, 
and  the  spleen  is  more  or  less  swollen.  The  serous  membranes  are  eochy- 
mosed.  Some  of  the  internal  lymph-glands  are  enlarged  ;  perhaps  a  chain 
of  swollen  glands,  extending  up  from  the  pelvis  along  the  front  of  the  spine, 
or  a  mass  lying  in  the  mediastinum  ;  their  tissue  is  of  a  bright  red  colour, 
or  full  of  points  of  suppuration  ;  and  blood  may  be  diffused  and  extra- 
vasated  into  the  surrounding  structures.  Briefly,  the  autopsy  is  like  one  of 
typhus  with  the  addition  of  swollen  and  suppurating  lymph-glands.* 

The  contagion. — That  the  plague  is  propagated  by  an  infective  virus 
derived  from  the  bodies  of  the  sick  is  now  doubted  by  no  one,  although  in 
former  times  there  wex'e  non-contagionists "  with  regard  to  this,  as  to 
every  other  disease. 

The  specific  microbe  of  the  Oriental  plague  was  discovered  by  two 
Japanese  pathologists  at  Hong  Kong  in  1894,  Kitasato  and  Avyama :  the 
latter  was  himself  attacked  by  the  disease,  but  recovered  (see  '  Lancet,' 
August  11th  and  25th,  1894).  Their  results  were  confirmed  by  Dr  Yersin, 
who  was  sent  thither  from  Paris,  as  they  were  from  Japan,  to  study  the 
epidemic  by  modern  methods  of  inquiry ;  also  by  Dr  Cantlie  at  Hong  Kong, 
and  by  Dr  Surveyor  at  Bombay.  The  microbe  is  a  short  thick  bacillus. 
It  grows  freely  in  agar-agar  or  serum  at  the  temperature  of  the  normal  or 
febrile  human  body.  It  is  very  abundant  in  the  lymph-glands  and  spleen, 
and  present,  though  not  in  large  numbers,  in  the  blood.  When  a  pure 
cultivation  is  injected  intO'  rats  or  other  rodents  it  reproduces  fever  with 
"  plague-buboes,"  and  it  reappears  in  large  numbers  in  the  spleen  and 
lymph-glands. 

The  contagion  may  be  transmitted  from  man  to  man  by  contact  or  by 
fomites,  but  it  is  also  capable  of  transmission  from  infected  soil  and 
houses — i.  e.  plague  might  be  called  miasmato-contagious  (cf.  supra,  p.  16). 
This  conclusion  had  been  reached  by  Boghurst,  in  his  '  Loimographia,' 
1666,  and  in  modern  times  by  Liebermeister  ('  Ziemssen's  System  '),  by 
Payne  ('  Encycl.  Brit.,'  art.  Plague),  Creighton  ('  Histoiy  of  Epidemic 
Diseases'),  and  other  observers,  who  based  their  belief  on  the  singularly 
local  character  of  the  disease  ;  on  the  fact  of  persons  removed  from  the 
soil,  as  the  vast  river  population  of  Canton  in  1894,  and  the  sailors  and 
bargemen  on  the  Thames  in  1665,  escaping  during  the  epidemic ;  on  infec- 
tion persisting  in  certain  houses  or  streets,  and  on  its  being  spread  by 

circa  ingvina  potissimum  bubones  sine  manifesta  aliqua  causa,  aut  in  aliis  etiam  pariihtts 
carhunculi  suhito  oriantur.    Among  the  other  symptoms  sanguinis  sputum  is  mentioned. 

*  The  tirst  account  of  an  autopsj'  is  given  in  a  curious  work  by  Dr  Geo.  Thomson 
called  '  Loimotomia,  or  the  Pest  anatomised/  published  in  1666. 
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rats  and  mice ;  and  lastly  on  the  old  belief,  confirmed  by  recent  ob- 
servation, that  "  plague  does  not  go  upstairs."  The  infection  is  easily 
dissipated  by  free  ventilation,  and  travels  very  slowly  from  place  to  place. 

Many  of  the  clergy  and  physicians  who  remained  firm  to  their  duties  in 
the  great  plague  of  London  escaped,  and  the  same  exemption  was  noticed 
by  the  French  army  doctors  at  Cairo  in  1800. 

The  virus  seems  often  to  be  conveyed  by  articles  of  clothing,  wool,  silk, 
hair,  paper,  books,  &c.  In  1665  the  local  epidemic  at  Eyam,  in  Derby- 
shire, so  well  known  by  the  heroism  of  the  vicar,  Mr  Mompesson,  began  with 
the  case  of  a  tailor  who  had  just  received  a  box  of  clothes  from  London  (150 
miles  off),  and  who  was  watching  them  hanging  before  the  fire  when  he  was 
taken  ill ;  at  that  very  time  the  disease  in  the  metropolis  was  at  its  worst. 
The  bedding  and  the  linen  of  those  who  have  had  the  plague  are  particularly 
apt  to  be  carriers  of  infection  to  other  persons,  sometimes  after  a  consider- 
able interval  of  time.  When  epidemics  used  to  occur  in  Western  Europe 
the  disease  was  supposed  to  reach  Holland  direct  from  Turkey  in  bales  of 
cotton  or  silk,  and  to  be  brought  over  to  England  from  Holland  in  a  simi- 
lar way.  Nevertheless  the  exportation  of  cotton  from  Alexandria  to 
Liverpool  and  Marseilles  during  the  prevalence  of  the  plague  in  Egypt  in 
the  year  1835  was  not  prohibited,  and  yet  no  cases  appeared  in  England  or 
in  France. 

It  seems  more  than  probable  that  the  plague  is  often  conveyed  by  rats, 
and  possibly  by  flies  also. 

Predisposing  cattses. — In  European  Turkey  the  plague  used  chiefly  to 
appear  in  the  spring  and  early  summer,  whereas  in  Egypt  the  warm  winter 
was  its  usual  season.  In  Nubia  and  in  other  countries  with  a  hot  dry 
climate  it  has  hitherto  been  unknown.  Outbreak  of  plague  as  an  epidemic 
is  favoured  by  dirt,  particularly  by  faecal  contamination  of  the  soil. 
Secondly,  it  is  favoured  by  warmth  of  the  external  air  and  of  dwellings.  It 
usually  begins  in  spring,  and  disappears  when  cold  weather  sets  in ;  but  is 
also  stopped  by  extreme  heat. 

Overcrowding,  dirt,  and  poverty  greatly  encourage  its  development. 
At  Malta  in  1813  it  was  noticed,  according  to  Dr  Milroy,  to  be  far  less 
common  in  the  upper  stories  of  the  lofty  houses  of  Valetta  than  in  the 
basements.  The  higher  parts  of  a  district  sometimes  escape  when  the  lower 
are  infected  with  the  plague  ;  thus  it  is  said  that  the  citadel  of  Cairo  and 
the  village  of  Alem  Dag,  near  Constantinople,  used  to  remain  free, 
although  communications  with  the  cities  below  were  not  interrupted.  It 
seems  less  apt  to  occur  in  persons  over  fifty  years  old  than  in  those  who 
are  younger,  and  at  least  in  English  epidemics  affected  more  adults  than 
children.  In  the  two  most  i-ecent  epidemics,  in  Hong  Kong,  1894,  and  in 
Bombay,  1897  (both  within  the  tropics),  the  violence  of  the  disease  was 
confined  to  the  native  quarters,  and  few  Europeans  caught  it ;  a  fact,  no 
doubt,  due  to  the  want  of  cleanliness  in  the  former,  for  many  of  those  who 
undertook  the  work  of  cleansing  and  visiting  died,  like  Captain  Vesey  of 
the  Shropshire  Regiment  at  Hong  Kong,  and  my  friend  Dr  Manser  at 
Bombay,  who  fell  victims  to  the  pestilence  they  were  combating. 

Treatment. — There  is  no  plan  of  treatment,  nor  is  there  any  kind  of 
drug,  which  is  proved  to  be  of  use  in  this  terrible  disease  :  prevention,  not 
cure,  is  the  way  to  meet  it  with  success.  It  may,  therefore,  be  well  that 
bleeding  and  sweating  failed  in  the  hands  of  the  best  physicians  in  the 
seventeenth  century,  and  that  quinine  and  brandy  have  failed  in  India  and 
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China.  Nor  does  active  treatment  of  the  buboes  seem  to  do  more  than  add 
to  the  patient's  sufferings. 

Two  specific  methods  of  dealing  with  this  formidable  disease  have  been 
devised :  the  first  on  the  model  of  antitoxic  serum  in  Diphtheria,  the 
second  on  the  model  of  vaccination  in  Variola. 

Treatment  by  injection  of  serum  from  a  horse  rendered  immune  to  the 
plague  by  repeated  injections  of  the  virus  has  been  tried  by  Yersin  and 
Calmette,  and  is  said  not  only  to  protect  rabbits  from  the  effect  of  the 
virus,  but  also  to  antagonise  what  has  already  been  administered. 

Dr  Haffkine,  at  Bombay,  reports  the  injection  of  prophylactic  fluid,  i.  e. 
inoculation  with  the  attenuated  virus,  in  a  large  prison  at  BycuUa  (June, 
1897).  The  result  was  two  cases  and  no  deaths,  compared  with  twelve 
cases  and  six  deaths  among  prisoners  not  inoculated.  Subsequent  expe- 
rience has  confirmed  these  results,  but  one  objection  not  yet  obviated  is 
the  severity  of  the  symptoms  which  the  inoculation  causes. 

Prugnosis. — The  fatality  of  the  plague  in  the  seventeenth  century 
exceeded  that  of  all  other  diseases.  It  usually  destroyed  from  70  to  90  per 
cent,  of  those  whom  it  attacked  ;  very  seldom  less  than  60  per  cent.  More- 
over it  often  carried  off  half  the  population  of  a  town  or  of  a.  district  in 
which  it  prevailed,  and  completely  rooted  out  whole  families,  so  that  no 
survivor  remained.  The  "  Riley  Graves,"  near  Eyam,  in  Derbyshire,  still 
tell  of  the  fate  that  befell  two  families  in  that  place  dmring  the  epidemic 
of  1666  :  one,  that  of  the  Talbots,  consisting  of  seven  persons,  was  utterly 
eradicated  within  twenty-five  days  ;  the  other,  that  of  the  Hancocks,  lost 
seven  out  of  eight  members,  the  only  one  left  being  the  mother.* 

It  is  probable  that  part  of  the  excessive  mortality  from  this  disease  was 
due  to  the  fact  that,  instead  of  isolating  each  case  at  the  earliest  possible 
moment,  the  ancient  practice  was  to  close  up  every  infected  house,  pre- 
venting both  ingress  and  egress,  and  confining  the  sick  and  the  healthy 
together. 

The  outbreaks  of  the  plague  in  the  present  century,  though  severe  and 
terrible  in  their  mortality,  have  differed  much  from  such  invasions  as  the 
Black  death  in  Florence  or  in  Norfolk  in  the  fourteenth  century,  from  the 
great  Plague  of  1665  in  London,  or  that  of  1720  in  Marseilles.  The  mor- 
tality has  not  been  so  large  among  those  affected,  and  the  majority  of  cases 
have  been  among  the  poor  and  dirty  crowds  of  Canton,  Hong  Kong,  and 
Bombay ;  while  the  better  cared  for  and  cleanlier  Europeans  and  also  the 
well-to-do  natives  have  usually  escaped.  The  exceptions  have  been  chiefly 
among  those  whose  duties  as  physicians  or  sanitary  inspectors  or  Govern- 
ment officials  led  them  into  unusually  close  contact  with  the  infected 
dwellings.  The  most  favourable  cases  have  been  obsei-ved  to  occur  towards 
the  decline  of  an  epidemic.  The  prognosis  of  Pestis  minor  is  uniformly 
good. 

Both  in  the  history  of  past  epidemics  and  in  recent  experience  it  has 
been  noticed  that  the  Plague  has  not  an  unlimited  duration  like  Typhus, 
Scarlatina,  Enterica,  and  Diphtheria.  After  gradually  increasing  in 
the  number  of  cases,  it  remains  at  its  height  of  severity  and  prevalence  for 
some  months,  and  then  gradually  abates  and  leaves  the  district  for  several 
years. 

*  On  tlie  church  wall  at  Penrith  is  inscribed  "A.D.  1598,  px  f/ravi  pesie,  qvcs  rerjiom- 
hus  Usee  inculuit,  ohierunt  apud  Ffnrilh  2260,  Kendal  2500,  Richmond  2200,  Carlisle 
1196     Fosteri,  avertite  vos  et  vivite."    (Quoted  by  Dr  Allbutt.) 
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Prophi/Iazis.— There  is  every  reason  to  believe  that  the  improvement  m 
the  hyii'ienic  conditions  of  Western  Europe  during  the  last  two  centuries  has 
been  the  chief  reason  why  the  plague  no  longer  appears  among  us,  and  that 
Hirsch  is  wrong  in  attributing  this  result  mainly  to  the  system  of  quai'an- 
tine.    And  this  is  fortunate,  for  it  is  certain  that  at  the  present  day,  if 
the  disease  were  again  to  approach  our  shores,  it  would  be  impossible  to 
maintain  that  system  effectually.    Liebermeister  cites  in  detail  the  pro 
ceedings  that  were  adopted  to  prevent  the  extension  of  the  plague  frouj 
Noja  in  Italy  in  1815.    The  town  was  surrounded  by  two  deep  ditches,  a 
triple  military  cordon  was  drawn  round  it,  the  soldiers  had  orders  to  shoot 
down  anyone  who  attempted  to  pass,  and  no  articles  were  allowed  to  be 
sent  out  except  letters  which  had  been  first  dipped  in  vinegar.  The 
efficacy  of  such  measures  is  illustrated  by  the  following  instance.  Dr 
Aitken  states  that  during  an  epidemic  at  Marseilles  a  large  nunnery 
was  "  shut  up,"  with  the  result  that  all  the  inmates  remained  free,  although 
there  was  an  infirmary  on  one  side  for  those  ill  of  the  disease,  and  a 
burying-ground  on  the  other  side  for  those  who  died  of  it.    This  writer, 
however,  speaks  of  quarantine  as  a  barbarous  and  unnecessary  nuisance  ; 
and  it  is  well  known  that  the  best  English  authorities  hold  similar  opinions. 
Indeed,  the  chief  reason  why  our  Government  from  time  to  time  enforces 
quarantine  regulations,  in  our  possessions  in  the  East  and  elsewhere,  is 
that  if  we  did  not  do  so,  other  countries  would  at  once  refuse  intercourse 
with  our  more  exposed  ports,  on  the  mere  chance  of  our  becoming  a  source 
of  danger  to  them. 

The  true  method  of  meeting  plague  is  by  destroying  the  suitability  of 
the  soil.  When  houses  are  kept  clean,  and  the  gi'ound  is  no  longer  defiled 
by  excrement,  pestilence  will  be  as  obsolete  in  Hong  Kong  and  Bombay  as 
in  London  and  Marseilles.* 


The  Sweating  Sickness. — A  few  words  may  be  added  with  reference  to 
another  disease  more  obsolete  than  the  Plague,  which  afflicted  England  at 
the  end  of  the  fifteenth  and  half  the  sixteenth  centuiy. 

The  sudor  anglicus,  as  it  was  called,  was  an  infective  febrile  epidemic 
disorder  characterised  by  a  rapid  course,  profuse  perspiration,  and  limita- 
tion to  this  island,  or  rather  to  its  inhabitants,  for  it  was  said  to  single  out 
our  countrymen  wherever  they  might  be  abroad. f  It  first  appeared  in 
1485,  and  was  supposed  to  have  been  introduced  by  the  motley  host  which 
Henry  VII  led  to  Bosworth  field;  for  the  first  recorded  cases  happened 
between  his  landing  at  Milford  Haven,  on  August  7th,  and  the  battle  a  fort- 
night afterwards.  On  the  28th  it  broke  out  in  London,  about  the  same 
time  at  Oxford,  and  spread  over  the  whole  country  with  a  great  mortality. 
It  ended  as  suddenly  as  it  began  in  December  of  the  same  year.  The 
second  epidemic  was  in  1507,  the  third  in  1517,  the  fourth  in  1528,  and 
this  alone  spread  to  Hamburg,  and  thence  to  all  northern  and  central 
Europe,  devastating  Scandinavia,  Poland,  Hungary,  and  Switzerland,  but 

*  In  re-writins:  this  urticlc  I  have  followed  that  by  T)v  Milrov  in  '  Reynolds'  System  ' 
on  which  Dr  Fngge's  chapter  in  the  first  edition  of  this  volume  was  based  •  Dr  P-.vnp'- 
article  in  'Allbntt's  System:'  Dr  Lnbbock's  article  from  '  Hysriene  and  Disease,  of  \V.,r,n 
Climates    (1893);  and  Dr  Cantlie's  account  of  the  pln<r„e'in  Hono-  Kono-  ^<  v>v\t  Mp 
Jonrn.,'  vol.  ii,  1894.    It  is  v\^ht  to  say  that  the  writer  has  never  seen  a  cas'of 
fever  or  of  Oriental  plague.  »ci.ipsin„ 

t  Dr  Payne  remarks  that  this  was  either  because  thev  brought  the  disease  with  thru, 
or  it  settled  in  foreign  parts  they  were  merchants  in  communication  with  England. 
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sparing  France,  Italy,  and  Spain,  and  most  of  Germany.  The  fifth  and  hist 
epidemic  in  1551  was  confined  to  England,  Cahvis  (then  still  an  English 
town),  and  Flanders.  This  was  described  by  Dr  John  Kaye  (better  known 
as  Cains)  ;  it,  like  previous  epidemics,  is  said  not  to  have  invaded  Scotland 
or  Ireland. 

The  onset  of  the  English  sweat  "  was  marked  by  rigors,  headache,  and 
pains  in  the  back  and  limbs  ;  after  a  short  cold  stage  like  that  of  ague,  there 
followed  sudden  and  profuse  diaphoresis,  with  rapid  pulse,  thirst,  and  no 
doubt  raised  temperature.  No  exanthem  is  noted,  and  there  is  no  mention 
of  sudaniina.  The  course  of  the  malady  was  remarkably  short ;  fatal  cases 
ended  in  a  few  hours  with  stupor  and  signs  of  collapse  :  but  after  twenty- 
four  hours  the  danger  was  nearly  past.  Relapses,  however,  sometimes 
occurred. 

Various  guesses  as  to  the  aetiology  of  this  curious  disease  were  made  ; 
but  it  seems  pretty  certain,  first,  that  it  was  not  due  to  any  of  the  supposed 
causes — the  English  ''  constitution,"  dirt  and  squalor,  moist  seasons,  British 
fogs.  Continental  heat,  poverty  or  luxui-ious  living ;  and  secondly,  that  it 
wtis  (what  Caius  denied)  an  infectious  disorder,  spreading  by  human  inter- 
course. 

Dr  Payne,  in  an  able  article  on  the  subject  in  the  last  edition  of  the 
'  Encyclopaedia  Britannica,'  argues  that  this  strange  epidemic  was  not  really 
an  isolated  phenomenon,  but  closely  related  to  Miliary  fever  "  (ScJi  u'eiss- 
freisel,  -suette  niiliaire,  or  Picardy  sweat),  an  epidemic  disease  of  short 
duration  marked  by  fever,  sweating,  and  sudamina,  not  very  uncommon  in 
France,  Italy,  and  Germany  during  the  last  and  the  present  century,  and 
apparently  endemic  in  Northern  France.  Of  this  disorder,  which  appeared 
in  1718,  there  is  an  interesting  account  in  Heckel's  '  Epidemics  of  the 
'  Middle  Ages,'  translated  by  the  younger  Dr  Babington  for  the  Sydenham 
Society  in  1844  (p.  315). 

If  this  miliary  fever  of  Picardy  is  really  identical  with  the  Sudo7- 
Anglicus,  we  have  a  close  parallel  to  the  endemic  j^c-^^'i-^  minor  and  the 
epidemic  plague,  as  well  as  to  endemic  and  epidemic  cholera,  and  endemic 
and  epidemic  measles. 
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Hsec  igitur  subito  clades  nova  pestilitasque 

Aut  in  aquas  cadit  aut  

LUCBKTIUS. 

Hisiorij — Name — Onset  and  early  symptoms — stage  of  collapse — siaye  oj 
reaction:  the  urine  at  this  stage — So-called  '■^  clwlera-typhoid" — Cholerine — 
Complications — Anatomy — Pathology — etiology — contagion — the  Comma 
Bacillus  of  Koch — propagation  of  the  disease — Diagnosis — Prognosis — 
Protection —  Treatment. 

Synotiynis. — Epidemic  cholera,  Asiatic  or  Indian  cholera,  spasmodic, 
serous,  malignant,  or  blue  cholera ;  Cholera  pestifera.  Cholera  morbus, 
Passio  cholerica.  In  India  the  word  morxi,  used  by  the  Portuguese  in  the 
sixteenth  century,  probably  denoted  cholera.  The  French  in  the  Deccan 
called  it  ''mart  de  chien."  The  native  term  in  Hindoosta,n  is  haiza ;  in 
China,  Ho-louaii. 

Definition. — An  acute  specific  disease,  propagated  by  infection  conveyed 
by  water,  running  a  short  course,  and  most  dangerous  when  appearing 
in  an  epidemic  form.  * 

History. — Like  Typhus  aoid  like  Plague,  Cholera  is  an  endemic  disease 
in  certain  parts  of  the  world,  which  from  time  to  time  has  made  more  or 
less  wide,  and  more  or  less  severe  epidemic  incursions.  Like  them,  its 
terrors  have  in  recent  times  greatly  abated,  and  its  banishment  from 
Western  Europe  may  be  regarded  as  complete,  and  may  be  hoped  to  be 
final. 

The  best  ascertained  home  of  cholera  is  Bengal,  where  it  certainly 
existed  during  the  eighteenth  century,  and  probably  from  the  earliest 
times.  Mr  Macnamara  cites  numerous  notices  of  cholera  epidemics  both 
before  a.nd  after  the  appearance  of  the  English  in  India.  In  the  winter 
of  1817-18  it  appeared  as  a  new  and  fatal  disease  in  the  camp  of  the 
Marquis  of  Hastings,  then  engaged  in  the  Mahratta  war  on  the  banks 
of  the  Sind.  Cholera  was  recognised  the  same  year  at  Jessore  in  Bengal, 
and  there  also  was  regarded  as  an  unheard-of^  pestilence.  During  the 
next  few  years  (to  1823)  it  spread  slowly  over  a  large  part,  of  Asia. 

The  first  appearance  of  Cholera  in  Europe  was  in  1830,  when  it  spread 
from  what  was  apparently  its  endemic  seat  in  Northern  Persia  to  Russia, 
and  thence  to  Germany.  Its  first  outbreak  at  Paris  occurred  in  the 
midst  of  the  carnival  of  1831,  and  everywhere  it  came  with  such  sudden- 
ness and  was  so  rapidly  fatal  that  it  created  as  much  terror  as  the 
plague  in  former  times.  In  October,  1831,  it  reached  Sunderland,  and 
London  in  the  following  January.    After  spreading  over  the  whole  of 
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Europe  the  new  pestilence  crossed  the  Atlantic,  and  was  very  fatal  in  the 
cities  of  the  United  States  and  of  Brazil.  This  epidemic  was  not  over  until 
1837. 

The  second  European  epidemic  was  in  1847-8,  when  the  mortality  in 
London  was  veiy  great.  The  well-known  surgeon,  Aston  Key,  was  one  of 
the  victims. 

The  third,  like  the  other  invasions,  began  in  the  East  and  slowly 
spread  to  England  in  1853.  It  was  one  cause  of  mortality  during  the 
Crimean  war,  particularly  in  the  French  and  Sardinian  armies,  and  was 
veiy  destructive  in  America.  In  London  its  effects,  though  severe,  were 
remtxrkably  confined  to  certain  districts. 

The  fourth  epidemic  was  in  1865-6,  and  the  fifth  in  1870-73.  The  next 
important  invasion  of  Europe  by  Cholera  was  confined  to  Italy,  the  south 
of  France,  and  Spain  (1884-6).  At  Naples  and  at  Marseilles  it  was  very 
severe. 

The  last  epidemic  (1891-3)  spread  rapidly  from  India,  by  Persia,  to 
Central  Europe.    It  was  most  severe  at  Hamburg. 

Cholera  has  been  endemic  in  China  since  1820,  and  in  1858  invaded 
Japan,  where  there  was  a  severe  epidemic  in  1879. 

Certain  regions  have  hitherto  escaped  Cholera :  Iceland,  the  Orkneys  in 
Europe,  Chili  and  Peru  in  the  New  World,  the  Cape  Colony  in  Africa,  and 
the  whole  of  the  Australian  continent,  beside  many  islands. 

Name. — The  term  "  cholera  "  does  not  seem  to  occur  in  the  Hippocratic 
writings,  but  it  is  used  by  Aretseus  and  by  Alexander  of  Tralles.  The 
description  by  the  former  'writer  ('  De  causis  et  signis  acutorum  morborum,' 
lib.  ii,  cap.  v)  refers  to  severe  diarrhoea  with  vomiting  ;  the  evacuations  are 
said  to  be  first  fffical,  then  mucous  {(pXtyfjciTto^ta,  intuitosa),  and  lastly 
bilious  (^oAw'^Ea)  ;  pains,  cramps,  scanty  urine,  feeble  and  frequent  pulse 
are  given  as  the  symptoms  which  accompany  this  disease ;  none  of  them 
characteristic  of  Asiatic  Cholera,  as  distinct  from  severe  diarrhoea. 

The  word  ^oXipa  is  usually  and  probably  rightly  derived  from  xokii, 
and  means  bilious  diarrhoea.  So  Celsus  understood  it  :  hilis  supra  infnK/ue 
ermnpit,  primnm  aquce  similis,  deinde  ut  in  ea  recens  caro  lota  esse  videatvr, 
interdum  alba,  nonnunquam  nigra  vel  varia.  Ergo  eo  nomine  morhum  hunc 
^^oAlpov  Grceci  tiominarunt  (lib.  iv,  cap.  xi)."^ 

The  name  applied  to  the  new  disease  was  extremely  inappropriate,  for 
Indian  cholera  is  marked  by  an  absence  of  bile  in  the  matters  vomited  or 
discharged  from  the  bowels.  The  epithet  "  Asiatic,"  or  more  properly 
"  Indian,"  Avas  applied  to  the  new  malady  by  way  of  distinction  from  so- 
called  "  English  Cholera,"  or  "  choleraic  diarrhoea."  But  the  term  cholera 
should  be  applied  to  the  epidemic  disorder  alone. 

Course. — After  exposure  to  the  contagion  of  the  disease  there  is  a 
short  period  of  incubation,  always  under  ten  days,  most  often  perhaps 
three  or  four  days,  and  sometimes  not  more  than  twelve  or  twenty-four 
hours.  Goodeve  cites  an  instance  in  which  a  detachment  of  sepoys,  on 
their  march  from  one  place  free  from  cholera  to  another,  passed  through  a 

*  Alexander  Trallianus  gives  another  etymology  :  Intestina  vero  xo^dStQ  veneres  appel- 
lahant  ut  etiam  Homerus  testatur.  .  .  .  Knjiis  gratia  etiam  affectum  xoKtpav  nuncvparunt 
(lib.  vii,  cap.  xvii).  Hesychius's  Lexicon  (quoted  by  Liddell  and  Scott)  gives  a  second 
explanation  of  the  word  as  an  application  of  xoX«p«,  "  the  gutter  of  a  roof  down  which 
the  rain  is  discharged :"  but  this  is  nonsense. 


272 


CHOLERA 


village  where  it  was  raging  ;  one  of  the  sepoys  was  attacked  after  forty 
hours,  and  fresh  cases  appeared  subsequently. 

The  invasion  of  cholera  may  be  either  gradual  or  sudden. 

When  the  disease  sets  in  gradually,  the  earliest  symptom  is  generally 
"  prenionitoiy "  diarrhoea,  attended  with  griping  pain  and  a  sense  of 
exhaustion.  In  some  cases  depression  of  ^jDirits,  headache,  vertigo,  and 
noises  in  the  ears  are  present  during  this  period.  At  the  London  Hospital 
in  1866  a  nurse  was  doing  her  work  as  usual  when  she  was  attacked  with 
"  singing  in  her  ears,"  and  nausea ;  so  that  she  lay  down  hoping  that  her 
symptoms  would  pass  off,  but  they  were  quickly  succeeded  by  those 
of  cholera.  xlnother  patient  there  complained  not  only  of  noise  in  the 
head,  but  of  the  sound  of  his  own  voice  :  and  a  third  kept  shifting  his 
head  every  few  minutes,  in  the  attempt  to  escape  from  the  ever-pursuing 
noise.  The  countenance  of  a  patient  during  the  premonitory  stage  is 
often  pallid,  anxious,  and  sorrowful.  Annesley  cites  a  case  in  which 
the  approach  of  cholera  was  suspected  mainly  from  the  aspect  of  the 
patient  nine  hours  before  the  characteristic  symptoms  appeared.  The 
duration  of  the  premonitory  symptoms  varies  from  a  few  hours  to  two  or 
three  days. 

In  many  instances  this  stage  is  altogether  absent,  and  then  the  disease 
develojDS  itself  with  startling  suddenness.  It  very  often — accoi'ding  to 
Lebert,  in  more  than  half  the  cases — begins  in  the  early  morning,  perhaps 
waking  the  patient  up  from  sleep. 

Occasionally  death  occurs  with  symptoms  of  collapse,  without  the 
premonitory  stage,  and  without  vomiting  or  purging.  These  cases,  called 
cholera  sicca,  only  differ  from  the  rest  in  severity,  for  after  death  the 
intestines  are  found  full  of  the  characteristic  rice-water  secretion. 

The  first  symptom  of  the  developed  disease  is  violent  purging  ;  the  con- 
tents of  the  bowels  are  rapidly  swept  out  in  a  fluid  form,  and  the  discharges 
soon  become  almost  colourless,  like  whey,  or  like  water  in  which  rice  has 
been  boiled,  so  that  they  are  commonly  spoken  of  as  "  rice-water  stools." 
On  standing,  this  liquid  deposits  a  loose  whitish-grey  material,  which 
consists  of  mucous  flocculi,  containing  numerous  leucocytes  and  immense 
numbers  of  granules,  including  various  bacteria.    At  one  time  it  was 
thought  that  colmnnar  epithelial  cells  were  present,  but  they  appear  not 
to  occur  in  rice-water  discharges  during  life,  although  they  are  abundant 
in  the  intestinal  contents  after  death.    The  specific  gravity  of  the  liquid  is 
from  1006  to  1013 ;  it  has  a  neutral  or  slightly  alkaline  reaction,  and 
chiefly  contains  chloride  of  sodium,  with  a  very  small  quantity  of  albumen. 
So  profuse  is  the  flow  that  Goodeve  speaks  of  the  patient  as  almost 
filling  the  pan  of  a  night-stool  in  two  or  three  hours,  and  sometimes  voiding 
several  pints  or  even  quarts.    He  remarks  that  when  all  that  is  passed  is 
collected  in  the  same  vessel,  the  bile  contained  in  what  was  first  passed 
may  give  it  a  yellowish  colour  ;  or  sometimes  the  tint  is  pinkish  from  the 
admixture  of  blood.    There  is  often  no  pain  whatever  in  the  bowels,  but 
some  patients  complain  of  more  or  less  gi'iping. 

After  an  interval,  or  occasionally  at  the  very  commencement  of  the 
attack,  vomiting  sets  in  ;  the  fluid  rejected  from  the  stomach  (unless  mixed 
with  the  food)  is  pale  and  watery,  being  in  fact  identical  with  the  rice-water 
liquid  ;  it  may  even  have  a  still  lower  specific  gravity  of  1002  to  1005,  due 
probably  to  a  large  admixture  of  water  taken  in  during  the  attack.  It  is 
often  poured  out  of  the  mouth  suddenly  and  with  great  force. 
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Another  early  symptom  is  severe  cramp  in  the  muscles  of  the  feet,  in 
the  calves  of  the  legs,  and  sometimes  in  the  thighs,  hands,  chest,  or 
abdomen.  This  usually  comes  on  at  intervals,  and  lasts  for  a  few  minutes 
at  a  time.  It  is  an  agonising  pain,  and  makes  the  patient  shriek  and 
stai't  up  from  the  bed.  Lebert  says  that  cramps  were  absent  in  only  a  third 
of  the  cases  observed  in  the  epidemic  at  Zurich  in  1855, 

The  stage  of  collapse. — The  severe  symptoms  just  described  are  speedily 
followed  by  a  remarkable  condition,  known  as  "  cholera  collapse,"  or  the 
algide  stage."  It  commonly  appears  within  six  or  seven  hours  of  the 
commencement  of  the  purging,  and  often  earlier  still.  Indeed,  in  some 
exceptional  cases,  as  mentioned  above,  the  patient  dies  collapsed  before 
there  has  been  either  vomiting  or  purging,  and  the  rice-water  fluid 
is  found  accumulated  in  the  bowels  after  death.  The  essential  sign  of 
this  state  is  a  failure  of  the  circulation,  beginning  at  the  periphery,  but 
afterwards  affecting  parts  less  distant  from  the  heart.  The  pulse  at  the 
wrist  becomes  more  and  more  feeble  and  thread-like,  until  it  is  no  longer 
perceptible,  even  in  the  brachial  artery ;  on  auscultation,  according  to 
Lebert,  the  second  sound  of  the  heart  may  be  inaudible  while  the  first 
sound  is  still  heard.  The  surface  of  the  body  becomes  cold,  livid,  and 
shrunken,  and  the  skin  is  often  covered  with  a  profuse  sweat.  The  hands 
feel  like  ice,  and  look  shrivelled  as  though  they  had  been  long  soaked  in 
water.  The  features  have  a  leaden  hue,  the  eyeballs  lie  deep  in  their 
sockets,  the  nose  is  pointed,  the  face  meagre,  the  tongue  cold,  and  even  the 
breath  no  warmer  than  the  surrounding  air. 

According  to  Goodeve,  a  thermometer  placed  in  the  mouth  indicates 
from  TO*^  to  88°.  In  the  axilla,  however,  the  temperature  is  seldom  below 
93°  or  94°,  as  was  shown  by  careful  observations  made  at  the  London 
Hospital  in  1866  by  Mr  F.  M.  Mackenzie  ;  and  in  the  rectum,  or  in  the 
vagina,  the  temperature  rises  through  the  period  of  collapse,  reaching  100° 
or  102°,  or  even  104:-4°.*  Mr  Mackenzie  observed  that  a  severe  attack  of 
cramp  raised  the  axillary  temperature  as  much  as  2°  F. 

Is  the  elevated  temperature  in  the  interior  of  the  body  due  to  a  mere 
accumulation  of  heat  from  deficient  loss,  or  is  there  a  positive  shifting 
upwards  of  the  point  to  which  heat  regulation  is  set,  as  in  true  pyrexia? 
A  strong  argument  against  the  latter  view  is  that  during  reaction,  as  we 
shall  presently  see,  when  the  peripheral  circulation  becomes  restored,  the 
inteiTial  temperature  falls  and  is  actually  below  normal.  Moreover  the  col- 
lapse of  cholera  is  essentially  different  from  the  initial  rigors  of  acute 
specific  diseases.  One  distinction  on  which  Hutchinson  insisted  ( '  Lond. 
Hosp.  Rep.,'  vol.  iii)  is  that  in  choleraic  collapse  the  pupils  are  of  natural 
size,  whereas  in  rigor  they  are  widely  dilated. 

The  breathing  during  collapse  is  increased  in  frequency,  being  at  the 
rate  of  21,  30,  or  even  40  in  the  minute  ;  and  there  is  often  a  sensation 
of  dyspnoea.  The  heart's  action,  however,  usually  remains  at  about 
100. 

There  is  great  muscular  Aveakness.  The  voice  becomes  feeble  and 
whispering,  or  inaudible.  In  some  cases  the  patient  has  been  known  to 
sit  up,  or  even  walk  across  the  room,  very  shortly  before  his  death,  but  as  a 

*  Mr  Simon,  in  discussing  these  facts  in  his  '  Ninth  Report,'  inferred  tliat  the  choleraic 
affection  of  the  bowels  is  a  "  lieat-making  "  process.  But  tiiere  seems  to  be  no  reason  for 
doubting  that  the  heat  is  generated  in  the  muscles  and  in  the  glandular  organs,  just  as  it  is 
in  health. 
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rule  he  is  unable  to  rise  from  the  recumbent  position.  There  is  often,  how- 
ever, great  restlessness  of  the  limbs  with  tossing  and  jerking. 

The  mental  state  is  generally,  from  the  first,  one  of  indifference  rather 
than  of  anxiety ;  and  in  some  cases  it  is  only  when  the  cramps  cause  the 
sufferer  to  cry  out  that  he  seems  to  be  conscious  of  his  condition.  But  he 
can  easily  be  roused  to  understand  what  is  said  to  him,  and  may  answer 
rationally.    Coma  only  sets  in  towards  the  last,  if  at  all. 

When  collapse  has  developed  in  a  marked  form,  the  purging  ceases  or 
is  much  diminished.  Probably  what  is  now  passed  had  been  poured  out 
into  the  bowel  at  an  earlier  period  ;  Goodeve  describes  it  as  often  containing 
gelatinous  mucus-like  masses.  The  stomach  remains  \erj  irritable.  There 
is  the  most  intense  thirst ;  the  patient  craves  for  water,  and  drinks  it  with 
eagerness,  only  to  vomit  immediately  afterwards.  Another  distressing 
symptom  is  a  sense  of  burning  heat  at  the  epigastrium,  often  accompanied 
by  great  tenderness,  and  sometimes  by  hiccup.  The  abdomen  is  commonly 
retracted  as  in  meningitis. 

One  of  the  most  marked  symptoms  of  collapse  is  sujjpression  of 
urine,  which  seems  often  to  be  present  from  the  first.  This  arrest  of  the 
renal  secretion  in  cholera  is  no  doubt  a  result  of  the  defective  flow  of  blood 
through  the  kidneys.  Hermann  and  Cohnheim  have  independently  shown 
that  precisely  the  same  thing  occurs  in  animals  when  the  renal  arteries  are 
compressed  or  ligatured. 

Fatal  event. — Cholera  is  often  fatal  during  the  stage  of  collapse,  between 
twelve  and  twenty-four  hours  after  the  commencement  of  the  attack,  but 
sometimes  earlier,  and  sometimes  during  the  second  day. 

Lebert  mentions  that  before  death  the  eyes  may  become  dry  and  the 
cornea  slightly  opaque.  The  internal  temperature  has  often  been  found  to 
rise  after  life  has  become  extinct ;  and  spasmodic  twitchings  and  quiverings 
of  the  muscles  have  sometimes  been  observed  within  the  first  half-hour  after 
death.  Nay,  the  limbs  may  actually  move  ;  in  a  case  at  the  London  Hos- 
pital in  1866  the  elbow  became  raised  about  three  inches  above  the  level  of 
the  chest,  across  Avhich  it  was  lying. 

Reaction. — Sometimes,  however,  even  extreme  collapse  is  recovered 
from.  In  that  case  reaction  usually  begins  to  develop  itself  at  the  end 
of  twenty-four  or  forty-eight  hours.  Goodeve  remarks  that  the  subsidence 
of  restlessness  and  jactitation  is  a  favourable  sign.  The  patient  do'zes 
quietly  with  easy  respiration  ;  then  a  flickering  pulse  at  the  Avrist  is  de- 
tected, which  gradually  becomes  more  distinct,  the  superficial  veins  on  the 
back  of  the  hands  begin  to  fill,  the  surface  is  felt  to  be  less  cold,  the 
features  look  less  sunken,  and  the  colour  begins  to  return.  As  a  rule,  the 
improvement  occurs  slowly  and  step  by  step.  But  the  older  Indian  physi- 
cians spoke  of  such  cases  as  one  in  which  a  man,  who  was  in  perfect 
collapse  on  Monday,  Avas  standing  at  his  door  on  Wednesday. 

According  to  Mr  F.  M.  Mackenzie,  the  temperature  during  reaction,  when 
the  pulse  has  fairly  recovered,  is  usually  about  97°  in  the  rectum  or  the 
vagina,  and  96°  in  the  axilla  ('  London  Hosp.  Reports,'  vol.  iii).  But  in 
some  cases  at  the  London  Hospital  in  1866  it  was  observed  that  certain 
parts  of  the  surface  conveyed  to  the  hand  a  sensation  of  burning  pungent 
heat.  Another  point  noticed  at  the  same  time  was  that  the  pulse  often 
fell  to  54,  or  even  to  45,  in  patients  who  were  doing  perfectly  well.  Lebert, 
on  the  other  hand,  speaks  of  the  pulse  as  remaining  at  about  100.  It  often 
becomes  full  and  bounding,  and  may  be  dicrotic.    The  patient's  aspect  is 
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peculiar.  The  cheeks  usually  present  sharply  defined  patches  of  dusky  red- 
ness ;  the  conjunctivae  are  deeply  injected,  the  eyes  half  closed  with  the 
corner  turned  upwards,  the  expression  heavy  and  vacant. 

The  period  of  reaction  is  by  no  means  free  from  danger.  Sometimes  a 
relapse  occurs ;  purging,  vomiting,  and  exhaustion  set  in  again,  and  end 
fatally.  In  other  cases  the  reaction  is  said  to  be  imperfect.  The  pulse, 
after  improving  up  to  a  certain  point,  remains  weak,  and  the  surface  of  the 
body  continues  to  be  colder  than  natural ;  the  bowels  are  still  relaxed  and 
the  evacuations  are  watery,  although  more  or  less  coloured  with  bile  ;  there 
is  no  appetite,  and  the  patient  is  depressed  and  drowsy.  Sometimes  the 
most  prominent  symptom  is  irritability  of  stomach,  attended  with  thirst  and 
burning  sensations  along  the  oesophagus  and  at  the  epigastrium.  Goodeve 
also  mentions  sleeplessness,  lasting  for  two  or  three  days  or  more,  and 
causing  great  discomfort  to  the  patient. 

Occasional  febrile  exantliem. — In  some  cases  slight  pyrexia  occurs  at  this 
stage,  and  is  attended  Avith  the  appearance  of  a  bright  scarlet  rash,  a 
roseola,  or  an  urticaria.  Sometimes  it  neai'ly  resembles  the  eruption  of 
scarlatina.  Mr  Mackenzie  found  in  1866  that  it  was  always  accompanied 
by  a  rise  of  temperature,  both  extenial  and  internal.  In  one  instance  the 
former  Avas  101-6° ;  the  latter  102-4°.  The  backs  of  the  hands  and  the 
forearms  are  its  favourite  seats,  but  it  may  also  cover  the  trunk,  and 
even  be  seen  on  the  face.  In  the  museum  of  Guy's  Hospital  we  have 
excellent  models  of  this  choleraic  roseola  made  during  the  epidemic  of  1854 
(models  46 — 50).  It  seldom  comes  out  until  a  week  or  ten  days  after  the 
commencement  of  the  attack,  and  in  one  case  recorded  by  Wilks  ('  Guy's 
Hospital  Keports,'  third  series,  vol.  ix,  p.  345)  it  did  not  appear  until  the 
seventeenth  day.  It  lasts  two  or  three  days,  and  may  be  followed  by 
desquamation.  It  is  more  often  observed  in  young  patients  than  in  old, 
and  is  particularly  well  marked  in  children.  As  a  rule,  the  cases  in  which 
it  occurs  end  in  recovery. 

Urine. — In  the  reaction  of  cholera  the  most  important  condition  to 
watch  is  that  of  the  kidneys.  We  have  seen  that  during  collapse  there  is 
generally  complete  suppression  of  urine ;  if  any  is  secreted,  it  is  apt  to  be, 
even  at  that  period,  albuminous.  When  reaction  sets  in,  the  suppression 
often  continues  for  several  hours,  or  even  for  two,  three,  or  four  days. 
According  to  Buhl,  if  it  lasts  up  to  the  sixth  day  the  case  is  hopeless. 
Sometimes,  however,  when  the  renal  function  has  been  re-established,  the 
patient  fails  to  void  the  urine  in  the  bladder.  The  hypogastric  region  must 
therefore  always  be  carefully  examined,  and,  if  necessary,  a  catheter  must 
be  passed.  The  instnmient  should  be  new  and  aseptic,  for  cystitis  and 
pyelitis  have  often  been  observed  in  cases  fatal  at  an  advanced  stage. 
In  a  woman  who  died  in  Guy's  Hospital  during  the  epidemic  of  1866  there 
was  suppurative  nephritis,  which  appeared  to  have  arisen  by  extension 
from  the  bladder. 

The  urine  which  is  first  secreted  during  the  reaction  stage  of  cholera  is 
descril)ed  by  Goodeve  as  high-coloured,  acid,  and  strong-smelling.  As 
to  its  specific  gravity,  there  are  some  discrepancies  in  the  recorded 
observations.  At  the  London  Hospital  in  1886  it  was  found  to  range 
from  1005  to  1017,  the  average  being  1006.  Wyss,  however  ('Arch, 
d.  Heilk.,'  1868),  found  that  the  density  of  the  first  urine  passed  was  from 
1012  to  1033,  the  average  being  1020.  It  was  only  at  a  later  period,  when 
the' quantity  was  more  abundant,  that  it  fell  to  1010  or  lower.  The 
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auioiint  of  urea  and  salts  is  much  diminished,  and  albumen  is  generally 
present,  sometimes  with  blood  and  hyaline  casts.  Lebert  says  that  the  occur- 
rence of  albuminuria  at  this  stage  is  constant,  but  his  statement  does  not 
accord  with  the  experience  of  English  observers.  At  the  London  Hospital 
in  1866  albumen  was  found  "  in  about  half  the  cases  examined."  As  a 
rule,  the  urine  continues  to  be  coagulable  during  fi'om  two  to  seven 
days.  The  albuminuria  in  cholera  was  formerly  regarded  as  due  to  paren- 
chymatous nephritis,  and  comparable  with  the  acute  renal  affection  that 
follows  scai-let  fever  or  diphtheria.  But  it  is  probably  the  direct  result 
of  the  ischaemia  which  exists  during  the  stage  of  collapse,  the  view 
upheld  by  Bartelsi  and  Cohnheim. 

In  cases  fatal  before  reaction  has  set  in,  the  kidneys  are  found  small, 
tough,  dry,  and  of  a  dark  brown  or  livid  colour.  At  a  later  stage  they 
are  much  enlarged — Moxon  speaks  of  them  as  weighing  up  to  fifteen  or 
sixteen  ounces, — soft,  greyish  white,  or  yellowish.  The  epithelium  very 
early  becomes  cloudy,  opaque,  or  fatty — a  change  analogous  to  the 
"  coaoailation-necrosi& "  which  Litten  has  found  to  occur  in  the  renal 
epithelium  of  rabbits  after  arrest  of  the  arterial  blood-ciirrent  through 
the  kidneys.  The  Malpighian  tufts  and  their  capsules  present  no  morbid 
appearances  in  cases  of  cholera,  and  the  renal  affection  of  cholera  appears 
never  to  form  the  starting-point  of  ohronio  Bright's  disease.  This  fact 
accords  with  the  opinion  that  it  is  to  be  distinguished  from  the  various 
fonns  of  nephritis. 

Typhoid  condition  in  reaction. — The  stage  of  reaction  often  presents 
a  grave  complicationi,  known  as  "  cholerartyphoid," — a  bad  name,  for  it 
has  nothing  to  do  with  enteric  fever.  This  sets  in  five  or  six  days  after 
the  commencement  of  the  attack.  It  is  attended  with  great  prostration, 
headache,  giddiness,  and  stupor.  The  face  is,  at  first  flushed,  but  after- 
wai'ds  becomes  pale.  The  temperature  does  not  rise  more  than  2*^  or  3°. 
The  tongue  becomes  dry,  and  the  pulse  slow,  weak,  and  small.  There 
is  often  a  remarkable  rigidity  of  the  muscles,  so  that  the  patient  resists 
any  attempt  tO'  open  his  mouth,  to^  separate  his  eyelids,  or  to  straighten 
his  elbow.  Convulsions  are  seldom  observed.  Death  by  coma  usually 
occurs  in  about  forty-eight  hours,  but  sometimes  the  typhoid  state  con- 
tinues for  several  days,  and  may  even  end  in  recovery. 

Frerichs  and  other  writers  regarded  this  complication  of  cholera  as  due 
to  uraemia ;  but  this  is  only  occasionally  present,  and  is  marked  by  convul- 
sions and  other  unmistakable  symptoms.* 

Slighter  forms. — There  are  minor  oases  of  cholera  which  are  not 
uncommon,  although  their  frequency  cannot  be  positively  stated,  because 
they  are  often  allowed  to  run  their  course  without  being  brought  under' 
medical  observation.  One  of  them  is  often  called  "  choleraic  diarrhoea." 
It  is  identical  with  the  "  premonitory  diarrhoea  "  already  described,  except 
that  it  subsides  after  a  time  and  does  not  pass  on  into  cholera.  It  often 
begins  suddenly,  after  a  chill,  or  after  the  patient  has  eaten  unwhole- 
some food.    There  are'  three  or  four  or  more  evacuations  of  yellow 

*  Urea  has  been  found  in  the  blood  in  cases  of  cholera-typhoid  by  several  observers. 
Buhl  estimated  the  quantity  of  it  in  one  instance  at  '2  per  cent.  In  some  instances,  too, 
there  has  been  observed  upon  the  face  and  neck  an  efflorescence  of  urea  in  a  crystalline 
form,  excreted  by  the  sweat-glands.  But  Goodeve  has  observed  that  in  some  cases  a  con- 
secutive fever,  attended  with  typhoid  symptoms,  occurs  independently  of  ursemia,  or  at 
least  while  urine  free  from  albumen  is  being  secreted.  Bartels  and  E.  Wagner  drew 
attention  to  the  same  fact,  and  attributed  the  pyrexia  to  enteritis  or  other  local  cause. 
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fsecal  matter  daily,  mth  some  pain,  and  perhaps  with  slight  cramps. 
A  more  severe  form  has  been  termed  "cholerine;"  it  is  attended  with 
vomiting,  with  cramps,  with  a  transitory  disappearance  of  bile  from  the 
stools,  and  even  with  some  degree  of  coldness  of  the  limbs.  Lebert  says 
that  he  has  seen  it  followed  by  pronounced  typhoid  symptoms.  Cholera 
nostras,  applied  to  cases  of  severe  sporadic  summer  diarrhoea,  is  a  term 
frequently  used.  Whatever  view  is  taken  of  these  conditions,  the  name 
cholera,  with  the  qualification  of  mild  or  slight  or  abortive,  should  only  be 
used  when  from  the  presence  of  the  characteristic  microbe,  or  on  other 
grounds,  the  diagnosis  of  true  "  Asiatic "  cholera  has  been  made.  They 
may  be  compared  with  slight  cases  of  sore  throat  which  are  frequent 
in  an  epidemic  of  scarlatina,  or  to  the  tonsillitis  which  simulates  diph- 
theria. In  the  latter  case  and  in  that  of  cholera  the  only  criterion  apart 
from  subsequent  course  and  spread  of  tJie  disease  is  the  presence  of  the 
characteristic  microbe. 

Complications  and  sequelce. — Convalescence  from  cholera  may  be  re- 
tarded by  complications.  One  is  an  affection  of  the  lower  segment  of  the 
cornea,  generally  of  each  eye.  This  doubtless  results  from  the  part  having 
been  exposed  and  irritate  during  the  stage  of  collapse.  Four  or  five 
days  after  reaction  the  cornea  becomes  hazy,  or  covered  with  opaque 
lymph,  and  ulceration  presently  follows.  Sometimes  perforation  takes- 
place,  but  generally,  if  the  patient  should  recover,  the  eye  is  preserved. 

The  hyperthermal  form  of  cholera  is  marked  by  a  rise  of  temperature 
in  the  rectum  during  the  stage  of  collapse,  followed  during  reaction  by 
pyrexia,  and  sometimes  by  hyperpyrexia.  These  cases  are  interesting  as 
showing  that  cholera  is  a  true  specific  fever,  although  the  increased  tem- 
perature is  usually  concealed. 

Occasionally,  during  the  second  or  the  third  week,  the  parotid  glands 
swell  or  suppurate,  and  this  interferes  with  swallowing  food,  often  with  a 
fatal  result.  Sometimes  bronchitis,  pneumonia,  or  pleurisy  sets  in ;  or 
sloughing  inflammation  of  the  fauces,  the  bladder,  or  the  sexual  organs, 
or  actual  gangrene  of  the  scrotum  or  penis,  or  the  toes,  ears,  or  nose. 
Bedsores,  too,  are  often  a  source  of  danger  at  this  period  of  the  disease. 

A  friend  and  former  pupil,  Dr  Prall,  gives  the  writer  the  following- 
account  of  cholera  as  it  is  seen  at  Sukkin,  in  Sindh  (1893). 

'■  Cholera  is  always  present  to  a  small  amount,  and  about  every  five 
years  it  becomes  epidemic.  Last  year  in  such  an  epidemic  we  had  about 
400  cases  and  about  320  deaths  (80  per  cent.).  .  .  .  Even  when  by  assiduous 
friction,  warmth,  and  mustard  to  the  skin  and  internally,  I  had  seen 
patients  come  through  the  stage  of  collapse,  I  had  the  mortification  to  lose 
my  cases  from  urtemic  convulsions  a  few  hours  afterwards,  much  earlier 
than  I  expected  them  to  come  on. 

"  Premonitory  diarrhoea  seems  to  be  always  present.  .  .  .  The  cramps 
are  most  distressing  and  frequent.  M- —  assured  me  that  the  pain  of  them 
was  intolerable.  The  vomiting  occurs  without  effort,  though  the  fluid  is 
ejected  in  a  stream  with  great  force.  .  .  .  The  aspect  of  cholera  is  most 
impressive.  The  drawn  face,  tTie  sunken  eyes,  with  large  black  circles 
round  them,  the  cold  breath,  the  hoarse,  anxious  whisper,  the  shrivelled 
fingers,  and  the  recurrence  of  the  agonising  cramps — all  combine  to  make 
one  of  the  most  fearful  sights  we  can  witness  ;  and  when  we  see  it  all  in  one 
whom  we  have  seen  a  few  hours  before  in  robust  health,  we  feel  our  shock- 
ing helplessness  !  " 
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Morbid  a/;a«om?/.— Examination  after  death  throws  little  light  on  the 
pathology  of  cholera.    The  bowels  commonly  contain  more  or  less  of  the 
rice-water  fluid  ;  this  microscopically  is  found  to  contain  an  immense  quan- 
tity of  columnar  epithelium,  not  only  loose  cells,  but  coherent  masses  of 
considerable  size,  forming  complete  casts  of  the  villi.    If  there  is  no  liquid, 
the  cast-oft"  epithelium  forms  a  soft  creamy  pulp.    At  one  time  the  opinion 
was  held  that  shedding  of  the  intestinal  epithelium  was  the  fundamental 
lesion  of  cholera  ;  but  it  is  now  known  to  be  of  j}ost-mortem  occurrence, 
for  the  cells  are  absent  or  nearly  so  from  the  evacuations  passed  during 
life.     All  that  is  found  is  a  slightly  injected,  swollen,  and  cedematous 
condition  of  the  intestinal  coats,  with  perhaps  some  ecchymosis  of  the 
valvulse  conniventes.    The  lymph-follicles  in  the  mucous  membrane  are 
also  in  many  cases  enlarged,  and  Lebert  says  that  there  may  be  slight 
ulceration  of  Peyer's  glands.     In  a  case  that  occurred  in  Guy's  Hospital 
in  1854  the  lining  of  the  rectum  showed  a  patch  which  was  cedematous 
and  sloughing,  with  suppuration  in  the  submucous  tissue.    In  another, 
under  the  late  Dr  Guy  Babington,   there  was.  remarkable  cedematous 
swelling  of  Peyer's  patches,  figured  in  a  drawing  (No.  1840).  The  mesenteric 
glands  are  sometimes  swollen.    In  1866  Dr  Moxon  found,  on  death  after 
the  collapse  had  been  unusually   protracted,   that  a  tenacious  viscid 
.material  like  spiders  web  lay  between  the  coils  of  intestine,  and  could 
be  drawn  out  into  long  filaments  by  separating  one  coil  from  another. 
Other  points  on  which  he  insists  are  the  want  of  faecal  odour  and  of  the 
blackening  produced  by  sulphuretted  hydrogen,  and  the  absence  of  gas 
in  the  intestine,  so  that  the  coils  lie  in  a  flabby  compact  mass  at  the 
back  of  the  abdomen. 

The  blood  which  is  found  in  the  heart  and  in  the  great  vessels  is  re- 
markably thick  and  tarry :  whenever  venesection  has  been  practised 
during  life  the  same  condition  has  been  observed.  This  state  of  the  blood, 
however,  is  not  peculiar  to  cholera ;  for  it  was  well  marked  in  a  patient  who 
died  in  Guy's  Hospital  in  1871  of  acute  ulceration  of  the  intestine.  It  is  no 
doubt  a  consequence  of  the  drain  of  fluid  from  the  body,  like  another 
result,  which  has  been  repeatedly  noted,  the  disappearance  of  dropsical 
effusion  in  a  few  hours  when  cholera  supervenes.  There  is  decided  leuco- 
cytosis  in  cholera,  as  Virchow  long  ago  observed,  and  the  amount  of 
oxygen  is  diminished.    No  microbes  have  ever  been  detected  in  the  blood. 

In  all  probability  the  change  in  the  blood  is  the  cause  of  the  formation 
during  life  of  ecchymoses,  which  at  the  autopsy  are  often  found  scattered 
over  the  outer  surface  of  the  heart,  upon  the  pulmonary  pleura,  in  the  pia 
mater,  and  elsewhere.  All  the  tissues  are  peculiarly  dry.  Cohnheim 
remarks  that  the  serous  cavities  in  the  dead  body  of  a  cholera  patient  have 
a  soapy  feel,  which  is  not  likely  to  be  forgotten  by  anyone  who  has  ever 
put  his  hand  in  them ;  and  the  spleen,  the  lungs,  the  liver,  and  the  other 
organs  are  tooigh  and  leathery. 

The  peculiar  lightness  and  the  shininken  appearance  of  the  lungs 
is  attributed  by  Dr  Moxon,  no  doubt  correctly,  to  the  dry,  empty  state 
of  the  bronchi,  which  allows  the  elasticity  of  the  organs  tO'  drive  the 
air  out  of  them  more  completely  than  usual  after  the  chest  is  opened.  On 
the  other  hand,  when  death  has  occurred  during  reaction,  the  smaller  tubes 
are  often  found  full  of  pus,  and  parts  of  the  lungs  may  be  cedematous,  or 
even  in  a  state  of  broncho-pneumonia. 

The  spleen  is  small  and  shrunken.    The  kidneys  are  dry  and  hard, 
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and  often  show  ecchymoses.  Microscopically  the  tubes  are  found  full 
of  granular  material,  and  some  of  them  denuded  of  epithelium. 

Pathology. — The  whole  course  and  natural  history  of  an  epidemic  of 
cholera  brings  it  into  close  relation  with  the  specific  contagious  fevers  of 
which  plague,  typhus,  smallpox,  and  scarlet  fever  are  types ;  it  is  like 
them  infectious,  though  not  in  the  same  direct  and  obvious  way  ;  its  mode 
of  spreading  is  rather  like  that  of  enteric  fever,  and  it  has  been  classed  with 
that  malady  and  with  plague  as  a  "  miasmatic-contagious  "  disease. 

In  all  probability  the  contagium  vivum  has  been  discovered  in  the  form 
of  a  vibrio,  to  be  presently  described.  But  the  pyrexia,  which  we  have 
hitherto  found  to  be  a  constant  attendant  upon  the  invasion  of  a  swarm  of 
microphytes,  is  either  absent  or  strangely  masked,  so  that  it  appears  in  a 
slight,  inconstant,  and  equivocal  form.  Possibly  something  prevents  this 
viinis  from  reaching  the  thermotaxic  centres  of  the  nervous  system  ;  or 
possibly  some  theniiolytic  process  prevents  its  effect  in  raising  the  tem- 
perature from  being  manifest.  Or  it  may  be  that  the  effect  of  the  microbes 
is  chiefly  or  entirely  local,  and  that  the  intestinal  disturbance  is  itself  the 
cause  of  the  thickened  blood,  the  low  temperature,  and  the  other  symptoms. 

We  cannot  consider  cholera  as  a  local  inflammation,  like  erysipelas  or 
diphtheria ;  for,  apart  from  the  absence  of  pyrexia,  the  characters  of  the 
rice-water  liquid  are  so  unlike  those  of  any  known  inflammatory  exudation 
in  tmy  part  of  the  body,  that  we  cannot  possibly  suppose  it  to  be  of  that 
nature.  An  experiment,  however,  originally  made  by  Moreau,  suggested 
the  clue  to  its  real  significance.  Physiologists  had  previously  learnt  from 
Thiry  how  to  isolate  a  portion  of  the  intestine,  so  as  to  obtain  from  it  an  un- 
mixed succus  entericus  in  small  quantity.  Next  Moreau  found  that  when  an 
isolated  loop  of  intestine  has  all  the  nerves  in  its  mesenteiy  cut  through,  it 
becomes  filled,  within  a  few  hours  at  latest,  with  an  abundant  secretion  of  a 
thin  alkaline  yellowish  fluid,  which  is  of  very  low  specific  gravity,  which 
contains  numerous  mucous  flocculi,  but  in  which  there  is  only  a  very  small 
quantity  of  albumen,  while  the  chief  salts  in  it  are  those  of  soda.*  There  is, 
in  fact,  a  paralytic  over-secretion  of  succus  enterictcs,  which  possesses 
the  property  of  converting  starch  into  sugar.  But  Kiihne  showed  that 
the  rice-water  liquid  of  cholera  likewise  contains  a  ferment  having  this 
property,  besides  corresponding  closely  with  succus  entericus  in  all  other 
respects.  The  inference,  therefore,  seems  justifiable  that  the  effusion  of 
cholera  is  nothing  else  than  the  secretion  of  the  intestinal  glands,  enor- 
mously increased  in  amonnt.  This  may  probably  be  due  to  paralysis  of  the 
splanchnic  nerves. f 

The  above  view  with  regard  to  the  nature  of  the  rice-water  liquid 

*  Morean's  results  (published  in  the  '  Comptes  reiidus,'  1858,  ]i.  554,  and  in  the  '  Bulletin 
de  TAcademie  de  Med.,'  1870,  p.  (529)  have  since  been  confirmed  and  extended.  See  the 
Reports  of  the  Committee  appointed  by  the  British  Association,  published  in  the 'Transac- 
tions' for  1874,  1875,  and  1876;  also  papers  by  Dr  M.  Hay  in  the  'Journal  of  Anatomy 
and  Pliysiolosy '  (vol.  xvi,  p.  243,  to  vol.  xvii,  p.  441),  and  by  Dr  Brunton  and  the  present 
writer  in  the  '  Practitioner '  for  November,  1884,  et  seq. 

t  Cohuheim  explained  the  so-called  "  cholera  sicca"  (in  which  rice-water  liquid  is  found 
in  the  intestines  after  death,  though  none  had  been  voided  during  life)  as  due  to  early 
exhaustion  of  the  excitability  of  the  intestinal  walls ;  and  he  refers  to  the  same  cause  the 
frequent  cessation  of  vomiting  and  purging  as  collapse  becomes  developed.  He  admits, 
however,  that  the  muscular  coats  of  the  bowel  arc  not  always  paralysed  in  cholera,  inas- 
much as  poHl -mortem  invaginations  are  often  found  which  occurred  after  or  shortly  before 
death. 
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strongly  supports  the  doctrine  held  on  other  grounds  by  many  observers, 
that  the  primary  action  of  the  cholera  virus  is  upon  the  centres  governing 
the  splanchnic  area  rather  than  upon  the  boAvel  itself. 

The  phenomena  of  collapse  are  adequately  explained  by  ascribing  them 
to  the  drain  of  fluid  from  the  body,  and  to  the  viscid  inspissated  condition 
of  the  blood  which  we  have  seen  to  result  from  it.    Mr  Sedgwick  has  re- 
marked that  cholera  collapse  closely  resembles  that  which  follows  cases  of 
perforation  of  the  stomach,  of  intestinal  obstruction,  and  of  other  abdo- 
minal diseases  in  which  no  purging  occurs.    At  Guy's  Hospital,  during  one 
of  the  London  epidemics,  a  man  actually  died  of  internal  straiigulatioai 
of  the  bowel  Avho  was  supposed  during  life  to  be  suffering  from  the 
so-called  "  cholera  sicca."    It  must,  therefore,  be  supposed  that  collapse 
is  the  result  of  some  disturbance  of  the  abdominal  regulating  nerves. 
This  disturbance,  however,  is  by  no  means  identical  with  that  which 
causes  syncope.    Cholera  patients  have  no  sensation  of  faintness  :  and 
even  when  they  have  no  pulse  at  the  wrist  they  may  be  aible  to  sit  up 
or  to  walk  about  without  sudden  failure  of  the  heart's  action.  Again, 
the  collaps©  of  cholera  is  very  different  from  rigor.    The  suppression  of 
urine  which  occurs  in  collapse  is  a  part  of  the  general  state,  since  it  is 
observed  likewise  in  oases  of  acute  intestinal  obstruction,  of  perforating 
ulcer  of  the  stomach,  and  of  ai'senical  poisoning.    Probably  no  pathologists 
agree  with  the  late  Sir  George  Johnson  in  ascribing  the  phenomena  of 
choleraic  collapse  to  obstruction  of  the  puhnonary  circulation.    The  lungs 
weigh  much  less  than  usual  in  cases  of  cholera,  but  this  depends  on  the 
diminished  volume  of  the  blood  generally.    During  the  epidemic  of  1866 
we  entirely  failed  to  observe  that^  the  branches  of  the  pulmonary  artery- 
and  the  right  side  of  the  heart  were  distended  or  gorged  Avith  blood  when 
death  had  occurred  even  at  an  early  stage.    It  is  true  that  cholera  is 
attended  with  a  lividity  which  is  wanting  Avhen  collapse  is  due  to  other 
causes.    But  the  altered  constitution  of  the  blood  may  be  fairly  supposed 
to  interfere  with  its  due  aeration,  and  the  amount  of  carbonic  acid  ex- 
haled from  the  lungs  has  been  shown  to  be  much  reduced. 

During  an  attack  of  cholera  absorption  is  retarded.  Magendie  is  said  to 
have  found  that  when  camphor  was  injected  into  the  rectum,  five  minutes 
elapsed  before  its  odour  could  be  detected  in  the  breath,  instead  of  only  one 
minute,  as  in  health  ;  and  Lebert  states  that  atropine  fails  to  dilate  the 
pupils  when  administered  by  the  mouth,  though  not  when  injected  into  the 
blood. 

It  is,  however,  a  curious  fact  that  in  women  who  are  suckling  children 
when  attacked  by  cholera  the  secretion  of  milk  continues  during  collapse. 
The  menstrual  flow  also  goes  on  unchecked ;  it  may  actually  set  in  " 
before  reaction  is  established,  if  the  jDroper  time  has  come  round  for  its 
appearance.  A  sanguineous  muco-purulent  discharge  from  the  vagina 
also  frequently  appears,  independently  of  the  catamenia.  When  the  disease 
seizes  upon  a  pregnant  woman  the  foetus  dies.  If  the  period  of  gestation 
is  early,  abortion  takes  place  ;  if  late,  the  mother  often  dies  undelivered. 
In  this  case  it  appears  to  be  useless  to  perform  the  operation  of  Caesarean 
section,  even  immediately  after  her  death,  for  the  child  has  already  died 
during  the  algide  stage.  The  mental  and  bodily  vigour  are  often  main- 
tained throughout  the  whole  of  an  attack  of  cholera  in  such  a  wav  as  to 
show  that  the  circulation  still  remains  active  in  the  brain  and  in  the 
muscles. 
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The  stage  of  reaction  seems  to  be  what  its  name  implies,  and  analogous 
to  the  hot  swollen  condition  observed  in  a  part  when  its  vessels  are  allowed 
to  fill  with  blood  after  having  been  kept  empty,  as  in  experiments  on  the 
ears  of  rabbits. 


Etiology. — It  may  now  be  regarded  as  certain  that  the  diffusion  of 
cholera  from  India  over  Europe  is  the  result  of  human  intercourse.-^ 

When  in  1823  the  first  epidemic  entered  Russia  by  Astrachan,  and  after- 
wards spread  in  a  north-westerly  direction,  it  was  ascribed  to  some  mys- 
terious atmospheric  or  telluric  agent.  But  its  progress  was  far  too  slow 
and  halting  for  such  a  view  to  be  even  hypothetically  tenable.  Prussia  was 
reached  by  cholera  in  1831  ;  in  October  of  that  year  it  passed  from  Hamburg 
to  Sunderland,  and  appeared  in  London  in  Januaiy,  1832.  Shortly  after- 
wai-ds  it  invaded  France  via  Calais,  and  it  also  spread  across  the  Atlantic 
to  Canada  and  the  United  States.  In  1833  it  appeared  'n  Portugal,  passed 
in  an  easterly  direction  through  South  Europe,  and  became  for  the  time 
extinct  in  1837.  Its  course  from  India  to  the  West  rather  than  to  the  East 
followed,  no  doubt,  the  general  course  of  traffic.  The  second  epidemic,  which 
had  begun  in  India  in  1840,  extended  to  Europe  in  a  manner  very  like  the 
first,  reaching  London  direct  from  Hamburg  in  1848,  and  continuing  to 
prevail  in  England  during  the  following  summer.  The  fourth,  which 
occurred  among  us  in  1866,  differed  from  the  others  in  having  entered 
Europe  from  Alexandria ;  it  had  been  carried  from  India  to  Arabia  and 
thence  to  Egypt,  partly  by  coast-trading  vessels,  but  also  by  Mohammedan 
pilgrims  to  and  from  Mecca.  A  detailed  account  of  this  epidemic,  by  Mr 
Netten  Hadcliffe,  appeared  in  a  supplement  to  Mr  Simon's  '  Report  to  the 
Privy  Council '  for  1874.  The  next  European  epidemic  started  in  Jvme, 
1884,  at  the  port  of  Toulon,  and  entered  Italy  a  month  later  at  the  port  of 
Genoa.  The  only  cases  seen  in  England  were  in  sailors  from  the  Mediter- 
ranean at  Cardiff  and  Bristol.  The  last  and  widespread  epidemic  of  cholera 
in  1893  passed  from  the  seaport  Hamburg  to  Hull,  Grimsby,  and  Yarmouth 
on  our  eastern  coast,  and,  as  in  1884,  did  not  travel  far  inland. 

It  is  remarkable  that  cholera,  although  it  has  spread  so  widely,  seems 
to  be  capable  of  establishing  itself  permanently  in  no  country  except  India, 
and  there  only  in  a  particular  region. 

Like  enteric  fever,  cholera  seldom  passes  directly  from  a  sick  person  to 
those  who  nurse  or  visit  him.  A  few  instances  have  indeed  been  recorded, 
which  look  as  though  direct  infection  did  sometimes  occur. f  But  instances 
of  this  kind  are  very  rare,  and  probably  admit  of  another  explanation. 

The  contagium  of  cholera  escapes  from  the  body  in  the  rice-water 

*  See  the  full  and  interesting  accounts  of  the  spread  of  the  several  historical  epidemics 
of  India  bv  Mr  Macnamara  in  his  'Treatise  on  Asiatic  Cholera,'  1S70  and  1S76.  Also  Dr 
Bellew's  '  History  of  the  Cholera  in  India  from  18G2  to  1881,'  ])ublished  in  1885. 

t  Thus,  in  a  paper  in  the  'Edinburgh  Medical  Journal'  for  1838,  the  late  Sir  James 
Simpson  related  how  certain  mendicants  brought  cholera  with  them  to  Bathgate  on  May 
27th,  1832,  and  liow  one  of  the  nurses  who  attended  upon  them  was  attacked  and  died  on 
the  30th.  He  also  cites  the  case  of  a  woman  who,  having  caught  the  disease  at  some  iron- 
works where  it  raged,  and  being  afraid  of  being  sent  to  the  hospital,  went  on  May  12th  to 
a  cottage  where  her  mother  lived,four  or  five  miles  off:  on  the  14th  the  mother  fell  ill, and 
died  in  a  few  hours.  Dr  John  Snow  relates  that  a  man  who  had  been  working  at  Chelsea 
died  at  Streatham  of  a  bowel  complaint  which  lasted  only  a  day  or  two:  at  that  time  no 
other  deaths  from  cholera  had  been  registered  within  two  or  three  miles  of  Streatham,  but 
the  man's  mother,  who  attended  him,  was  taken  ill  on  the  very  next  day  and  quickly  suc- 
cumbed to  the  disease. 
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evacuations,  but  not  in  an  active  state,  and  becomes  toxic  only  after  an 
inten-al  of  from  two  to  four  or  five  days;  in  other  words,  the  contagium 
acquires  its  infective  properties  out  of  the  body.  The  conveyance  of  the 
disease  to  animals  was  first  attempted  by  Thiersch  in  1854,  and  repeated 
by  Burdon  Sanderson  in  1866.  They  used  mice  for  the  purpose,  and  more 
recently  guinea-pigs,  sucking  rabbits,  and  marmots  have  been  fed  on 
choleraic  dejecta.  Even  human  beings  have  taken  cultivations  of  Koch's 
vibrio,  and  been  ill  afterwards,  but  they  have  never  proved  their  point 
by  dying. 

Microbes. — The  stools,  even  in  health,  contain  various  microphytes  in 
large  numbers,  and  it  is  therefore  by  no  means  surprising  that  the  search 
for  a  special  cholera  microbe  was  long  unsuccessful.* 

When  the  epidemic  of  cholera  which  prevailed  in  Southern  Europe  in 
1883  first  made  its  appearance  in  Egypt,  the  German  Government  sent 
thither  Dr  Robert  Koch,  who  had  lately  discovered  the  bacillus  of  tubercle. 
As  the  result  of  his  examination  of  the  disease  at  Alexandria,  he  believed 
that  he  had  ascertained  its  contagium  vivum  to  be  a  minute  rod-shaped 
organism,  which  he  called  a  bacillus.  He  was  afterwards  sent  to  Bombay, 
where  cholera  was  prevalent,  and  there  announced  that  the  microphyte  cha- 
racteristic of  cholera  was  of  a  curved  shape,  and  named  it  from  this 
character  "  the  comma  bacillus  of  cholera  " — an  unfortunate  name,  for  it  is 
in  form  not  a  bacillus,  but  a  vibrio.  Subsequent  researches  have  con- 
firmed Professor  Koch  in  this  belief,  which  is  shared  by  most  other 
competent  observers. 

It  w^as,  however,  opposed  to  the  opinions  of  the  majority  of  Indian 
surgeons,  and  met  with  much  adverse  criticism.  The  late  Dr  Timothy 
Lewis,  the  discoverer  of  the  Filaria  sanguinis,  stated  that  the  so-called 
bacillus  is  frequently  to  be  met  with  in  the  mouth  of  healthy  persons,  and 
it  was  found  also  in  cases  of  diarrhoea  by  Prior  and  Finkler  in  Germany. 
The  English  Government  sent  Dr  Klein  aad  Dr  Heneage  Gibbs  to  India  to 
investigate  the  subject,  and  their  report  was  adverse  to  Dr  Koch's  theory. 
In  1885  the  Royal  Society  and  Medical  Research  Association  united  to  send 
the  late  Prof.  Roy,  of  Cambridge,  to  investigate  cholera,  then  prevalent 
in  Spain,  and  in  th©  following  year  the  same  Association  deputed  Dr 
Sherrington  (who  had  accompanied  Dr  Roy  toi  Spain)  to  clear  up  doubt- 
ful points  by  researches  in  Italy,  where  cholera  was  still  partially  epi- 
demic in  the  summer  of  1886.  Observations  had  also  been  made  by 
French  physicians  at  Toulon.  As  the  result  of  these  difficult  and  jn-olonged 
investigations  it  was  long  believed  that  Koch's  conclusions  were  premature.! 

Referring  to  the  criteria  for  determining  the  causal  relation  of  a  micro- 
phyte to  a  contagious  disease  stated  on  p.  18,  we  ask  the  following  ques- 

*  In  the  'Journal  of  Microscopical  Science'  for  1881  Dr  Cuniiinghaiu  states  thiit 
"  monads,"  belonging  either  to  Cercomonas  or  to  Trichomonas,  are  found  in  excreta  of 
patients  sufPering  from  cholera  in  unusual  numbers  and  in  a  peculiarly  active  state ;  but  he 
adds  that  they  occur  to  some  extent  under  other  conditions  of  disease,  and  even  iu'health. 
He  also  finds  amoeba;  to  be  very  abundant  in  certain  cases  of  cholera;  bacteria,  he  says' 
make  up  a  very  large  part  even  of  the  normal  fa;ces,  at  least  in  India.  Dr  William  lindd' 
published  figures  of  what  he  supposed  to  be  a  "  cholera  fungus  "  as  far  back  as  1849  •  and 
others  made  similar  statements,  but  down  to  1884  all  lacked  evidence.  ' 

t  This  was  the  verdict  given  by  Burdon  Sanderson,  and  also  by  a  Commission  appointed 
by  the  Crown  to  examine  and  report  on  the  evidence,  whose  report  is  o-iven  in  full  in  the 
'Quart.  Journ.  of  Micr.  Sci.,'  vol.  xxvi,  p.  303.  Since  that  time,  however,  evidence  has 
been  gradually  strengthened  in  favour  of  tlie  specific  and  pathological  character  of  the 
microbe  discovered  by  Koch. 
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tions:  (1)  Is  the  disease  itself  definite  and  capable  of  accurate  diagnosis? 
Notwithstanding  the  marked  and  striking  character  of  the  symptoms  and 
course  of  cholera  given  in  the  preceding  pages,  there  is  no  doubt  that  slight 
cases  which  occur  during  an  epidemic  might  at  other  times  be  put  down  as 
only  severe  diarrhoea,  and  yet  these  slight  cases  may  spread  the  infection. 
The  diagnosis  between  so-called  cholerine,  or  English  cholera  (both  of 
them  bad  names),  and  true  Asiatic  cholera,  is  often  difficult  or  perhaps 
impossible;  and  isolated  cases  occur  at  seaports  which,  in  the  judg- 
ment of  cautious  and  experienced  men,  are  indistinguishable  from 
genuine  cholera  and  yet  do  not  spread  the  disease.  Even  the  post-mortem 
appearances  are  not  always  uniform  or  decisive.  Dr  Sherrington  found 
that  a  large  number  of  the  supposed  cases  of  cholera  in  Italy  were  really 
diarrhoea  or  enteric  fever,  and  Dr  Roy  had  observed  the  same  in  Spain. 
Even  granting,  what  is  no  doubt  true,  that  if  sufficient  care  be  taken  in 
selecting  well-marked  cases,  no  appreciable  risk  of  mistaken  diagnosis  is 
present  in  the  case  of  men,  the  difficulty  becomes  very  much  greater  when 
we  seek  to  determine  whether  the  clinical  features  or  the  morbid  anatomy 
observed  in  mice  and  other  animals  entitle  us  to  regard  a  disease  induced  in 
them  to  be  the  true  cholera  of  man. 

(2)  7s  the  microphyte  clearly  distinguishable  from  others?  This  car- 
dinal point,  after  many  patient  and  independent  investigations,  must  still  be 
regarded  as  doubtful.  Even  Gruber  admits  that  Deneke's  cheese-vibrio  is 
sometimes  indistinguishable  from  Koch's.  The  latter  is  not  properly  called 
a  bacillus  ;  it  is  a  vibrio,  or  rather  a  fragment  of  a  vibrio,  and  it  is  indis- 
tinguishable in  size,  shape,  or  reaction  to  staining  agents  from  Lewis's 
microphyte.  The  amount  of  cui'vature  differs  much,  and  it  frequently 
undergoes  changes  of  form,  becoming  sometimes  rod-like,  and  sometimes 
rounded  like  micrococci.  The  vibrio  is  motile  by  means  of  a  permanent 
flagellum.  It  grows  best  between  30°  and  35°  C,  and  is  readily  destroyed 
by  acids  and  by  desiccation. 

Pfeiffer  proposed  another  test  for  the  cholera  bacillus,  based  neither 
on  microscopic  characters  nor  on  cultivations,  but  depending  on  the  effect 
of  the  serum  of  (artificially)  immune  animals  on  colonies  of  vibrios.  The 
subsequent  researches  of  Klemperer,  Gruber,  Bordel,  and  other  bacteri- 
ologists have,  however,  shown  that  this  test  also  is  far  from  being  uni- 
versally trustworthy.  While  Penningham  and  Sanarelli  believe  that  many 
vibrios  may  produce  cholera,  Hankin  and  Haffkine  maintain  that  all  such 
are  only  forms,  degenerative  or  other,  of  the  true  specific  microbe. 

(3)  Does  the  microphyte  only  occur  in  cases  of  cholera?  The  answer  to 
this  question  is  involved  in  the  preceding.  Very  similar  or  morphologically 
identical  comma  bacteria  occur  in  the  alimentary  canal  both  in  health  and 
disease,  but  the  genuine  organism,  tested  by  its  growth  and  development  as 
well  as  its  form  and  size,  has  not  yet  been  proved  to  exist  elsewhere  than  in 
the  intestines  or  the  dejecta  of  cholera  patients. 

Is  its  occurrence  in  cases  of  the  disease  constant?  In  the  great 
majority  of  oases,  if  not  in  all,  there  are  numerous  "  comma  bacilli  "  to  be 
found  in  the  intestinal  contents,  and  occasionally  their  abundance  approaches 
what  Koch  called  a  "  pure  cultivation  "  in  the  small  intestines.  They  do 
not  occur,  as  the  spirillum  of  Relapsing  Fever  and  (as  we  shall  afterwards 
see)  the  bacillus  of  Anthrax,  in  the  blood  or  tissues  ;  but  neither  does  the 
specific  microbe  of  tetanus.  The  commas  are  found  in  the  dejecta  and  in 
the  rice-water  contents  of  the  bowels,  and  also  in  the  detached  epithelium 
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found  after  death  loose  in  the  ileum,  but  they  have  never  been  discovered 
deeper  than  the  epithelium,  or  at  furthest  the  mucosa  (conum)  ot  the  in- 
testinal walls.* 

(5)  IFhen  separated  by  cultivation  from  other  orc/anisms,  does  a  new  brooa 
of  the  microphyte  remoduce  the  orir/inal  disease  toJmi  introduced  into  the  circula- 
tion of  an  animal?  This,  the  iast  and  crucial  proof  of  the  causal  relation 
of  the  plants  to  the  disease,  is  wanting  in  the  case  of  cholera.  Koch's  ino- 
culations were  far  from  convincing,  and  the  attempts  of  others  to  reproduce 
cholera  by  introduction  of  the  commas  into  the  stomach  or  intestine  or 
blood  of  guinea-pigs  and  other  animals  have  not  succeeded,  even  when  the 
acid  digestion  of  the  stomach  has  been  evaded,  or  when  the  influence  of  the 
bile  has  been  excluded  by  ligature  of  the  bile-duct,  or  peristalsis  stopped  by 
opium.  Whether  man  is  the  only  animal  capable  of  contracting  cholera, 
or  whether  the  right  animal  has  not  been  found— for  the  earlier  experi- 
ments of  Thiersch  and  Sanderson  above  mentioned  are  inconclusive — are 
questions  not  yet  decided. 

In  any  case,  however,  the  comma  vibrio  is  so  constantly  present  in  cases 
of  Asiatic  cholera  that,  as  Dr  Klein  admits,  its  discovery  in  the  faeces  during 
life  or  in  the  intestines  after  death  is  a  proof  of  the  nature  of  the  disease. 

Modes  of  transference  of  the  contagium. — ^Passing  on  now  to  consider 
how  the  contagious  principle  of  cholera  gains  access  to  the  human  body,  we 
find  the  best  ascertained  fact  to  be  its  entrance  by  means  of  drinking- 
water.  The  late  Dr  John  Snow  deserves  special  commemoration,  not  only 
as  the  first  to  uphold  this  view,  but  also  as  having  devoted  infinite  labour 
and  pains  to  establish  it. 

He  collected  iustances  occurring  as  far  back  as  1849,  in  which  local  outbreaks  were 
traced  more  or  less  conclusively  to  the  contamination  of  surface-wells  by  sewage;  one  such 
occurred  in  Thomas  Street,  Horselydown,  another  in  Albion  Terrace,  Wandsworth,  a  third 
at  Salford,  a  fourth  at  Ilford.  The  following  incident  was  very  striking,  A  gentleman 
wlio  lived  at  Bath  was  the  owner  of  some  houses  at  Locksbrook,  near  that  town.  Cholera, 
which  did  not  prevail  at  Bath,  appeared  at  Locksbrook  and  became  very  fatal.  The 
people  complained  of  the  water  of  the  well  attached  to  their  houses,  drainage  from  the 
cesspools  having  entered  it.  The  owner  went  to  the  place,  said  he  could  smell  nothing 
wrong  with  the  water,  was  asked  to  taste  it,  and  drank  a  glass  of  it.  This  was  on  a 
Wednesday ;  lie  returned  home,  was  taken  ill  with  cholera,  and  died  on  the  Saturday. 

It  was  not  until  1854  that  the  evidence  of  the  communication  of 
cholera  by  drinking-water  became  irrefragable.  Then  occurred  the  cele- 
brated outbreak  in  and  around  Broad  Street,  Golden  Square,  which  is  said 
to  have  destroyed  in  ten  days  more  than  five  hundred  persons  living  within 
a  radius  of  250  yards.  This  was  traced  by  Dr  Snow  to  the  water  of  a 
surface-well,  with  a  pump  situated  at  the  comer  between  Cambridge  Street  ■ 
and  Broad  Street.  At  least  sixty-eight  of  the  first  eighty-three  deaths 
occurred  in  persons  Avho  were  actually  known  to  have  drunk  the  water  in 
question  ;  and  it  may  be  supposed  that  many  took  it  without  being  aware 
that  they  did  so,  mixed  with  spirit  in  public-houses.  A  lady  at  Hampstead, 
who  was  in  the  habit  of  sending  every  day  for  the  Broad  Street  water,  was 
attacked  by  cholera  and  died.    Her  niece,  too,  being  on  a  visit  to  her, 

*  There  is  no  doubt  that  the  variation  in  form  of  Koch's  vibrio  is  great,  and  some 
pathologists  still  follow  Dr  D.  D.  Cunningham  in  believing  that  several  microbes  may 
cause  cholera  as  several  microbes  cause  suppuration.  Klein  observed  some  very  minute  rod- 
sliaped  bacteria  to  be  more  constant  in  the  intestines  than  the  comma  vibrios,  and  thinks 
they  may  be  more  closely  related  to  the  disease.  Emmerich  found  straight  bacilli  in  the 
blood  of  cholera  cases. 
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drank  some  of  the  water,  returned  afterwards  to  her  own  house  at  Islington, 
and  died  there.  On  the  other  hand,  scarcely  any  of  the  inmates  of  the 
workhouse  in  Poland  Street,  where  there  was  a  separate  well,  were 
affected ;  and  the  disease  also  spared  the  men  employed  at  a  brewery  in 
Broad  Street,  close  by. 

Observations  on  a  still  larger  scale  were  made,  in  1854,  in  the  south  of 
London,  over  a  district  containing  a  population  of  at  least  300,000  persons, 
and  supplied  with  water  partly  by  the  Lambeth  Water  Company,  conveyed 
from  the  Thames  at  Ditton,  partly  by  the  Southwark  and  Vauxhall  Com- 
pany, whose  intake  was  from  the  same  river  at  Battersea.  These  observa- 
tions were  peculiarly  conclusive  because  the  mains  of  these  two  companies 
ran  side  by  side,  each  feeding  some  houses  and  not  others.  Dr  Snow  went 
in  detail  throughout  the  area  in  question,  from  street  to  street  and  from 
house  to  house,  and  he  found  that,  during  the  last  four  weeks  of  the  epi- 
demic, out  of  three  hundred  and  thirty-four  fatal  cases  of  cholera,  there 
were  two  hundred  and  eighty-six  in  houses  supplied  by  the  Southwark  and 
VaiJLxhall  Company,  twenty-two  among  persons  who  obtained  water  directly 
by  dipping  a  pail  into  the  Thmnes,  but  only  fourteen  in  houses  receiving  a 
supply  from  the  Lambeth  Company.  Bethlehem  Hospital,  the  Queen's 
Bench  Prison,  and  Guy's  Hospital  on  the  south  side  of  the  river  had  deep 
wells,  and  the  inmates  scarcely  suffered  at  all  from  cholera. 

In  1865  and  in  1866  further  evidence  was  collected  bearing  in  the  sa?iie 
direction.  In  1866  the  parts  of  the  metropolis  mainly  affected  were  the 
eastern  districts,  and  Mr  Netten  Radcliffe,  who  investigated  the  matter  for 
the  Privy  Council,  found  that  there  was  a  gi'eat  preponderance  of  cases 
among  persons  whose  water,  supplied  by  the  East  London  Water  Company, 
had  passed  through  the  reservoirs  at  Old  Ford,  whereas  comparatively  few 
cases  occurred  among  those  who  received  the  water  of  the  same  Company 
pumped  directly  from  the  filtering  beds  at  Lea  Bridge  into  the  mains.  The 
difference  was  far  from  being  as  conspicuous  as  in  South  London  during 
1854,  but  one  must  bear  in  mind  that  of  the  poorer  classes  many  eat  and 
drink  at  a  distance  from  the  houses  in  which  they  are  said  to  live.  More- 
over, at  an  early  period  of  the  epidemic  a  notice  was  issued,  warning  people 
not  to  drink  any  water  which  had  not  previously  been  boiled,  and  from  that 
time  the  epidemic  began  to  decline. 

A  point  of  particular  interest  is  that,  assuming  the  reservoirs  at  Old  Ford  to  have  been 
in  some  way  concerned  in  causing  the  disease,  one  can  account  for  the  entrance  of  the 
cholera  poison  into  their  water;  for  part  of  it  was  sometimes  drawn  from  two  reservoirs 
which  communicated  freely  with  the  river  Lea  by  soakage,  and  this  part  of  the  river  was, 
in  fact,  a  canal  with  locks,  and  received  so  large  a  quantity  of  sewage,  that  it  was  little 
better  than  a  cesspool.  Now,  shortly  before  the  epidemic  in  East  London  began,  a  man 
and  his  wife,  living  in  Priory  Street,  Bromley,  near  the  banks  of  the  Lea,  had  died  of 
cholera,  and  their  evacuations  had  entered  the  river  about  600  yards  below  one  of  the  open 
reservoirs. 

Li  the  previous  year  (1865)  there  occurred  in  an  Essex  village,  Theydon  Bois,  a  re- 
markable local  outbreak  of  cholera.  Between  July  and  November  the  disease  was  introduced 
into  Southampton  by  persons  who  arrived  from  the  Mediterranean  ports  where  it  was  then 
prevailing.  Whether  it  was  carried  from  this  town  during  August  or  September  to 
Weymouth  or  Portland  or  Dorchester,  or  whether  it  reached  one  of  these  places  in  some 
other  way,  was  never  ascertained.  But  so  much  is  certain,  that  a  gentleman  and  his  wife, 
visiting  these  places  (but  not  Southampton)  in  September,  contracted  diarrhoea  at  one  or 
other  of  the  three,  and  this,  in  the  case  of  the  lady,  developed  into  fatal  cholera  after  her 
return  to  her  home  at  Theydon  Bois  on  September  25th.  On  the  30th,  one  of  her 
daughters  was  attacked  and  died  in  a  few  hours.  The  same  night  a  serving-lad  in  the 
house  was  seized  and  barely  escaped  with  his  life.  Altogether,  in  a  fortnight,  eleven 
persons  within  a  narrow  circle— father,  mother,  grandmother,  two  daughters,  son,  doctor. 
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toot-boy,  maid,  labourer,  aud  oouutry woraiiu— fell  ill,  and  only  three  of  them  recovered. 
Now  the  drinking-water  of  the  house  all  came  from  a  well  beneath  the  scullery,  and  into 
that  well  there  was  habitual  soakage  from  the  water-closet. 

That  cholera  is  conveyed  by  drinking-water  is  confirmed  positively  by  its 
endemic  prevalence  in  Bengal,  where  the  village  ponds  and  tanks  and  the 
soil  surrounding  them  are  habitually  defiled  with  ordure  ;  and  negatively 
by  such  cases  as  that  of  Naples,  which  was  until  recently  notorious  for 
cholera  and  enteric  fever,  and  now,  since  an  abundant  supply  of  pure 
water  has  been  obtained,  is  free  from  both. 

Other  modes  of  conveyance. — Whether  the  virus  of  cholera  is  ever  con- 
veyed by  the  air  is  doubtful ;  the  comma  bacillus  dies  when  dried  up,  but  it 
is  obviously  possible  for  it  to  be  carried  into  the  alimentxiry  canal  in  food  or 
in  anything  defiled  by  contact  with  sewage.  Like  plague,  the  virus  may 
perhaps  be  conveyed  by  flies  or  other  insects  from  soiled  linen  to  food  (Haff- 
kine).  The  following  case,  recorded  by  Dr  Simpson  of  York,  and  cited  by 
Dr  Snow,  is  probably  to  be  thus  explained. 

An  agricultural  labourer  was  attacked  at  Monkton  Moor  on  December  28th,  1832,  at  a 
time  when  the  disease  was  not  known  to  be  prevailing  within  thirty  miles.  His  wife  and 
some  other  persons  who  visited  him  were  seized  on  the  following  day.  Presently  it  was 
found  that  his  sister  had  died  of  cholera  a  fortnight  previously  at  Leeds,  and  that  her 
wearing  apparel  had  been  sent  to  Monkton  in  a  box  which  had  been  opened  by  hini  the 
evening  belbre  he  fell  ill.  During  the  illness  his  mother,  who  lived  in  a  healthy  village 
five  miles  off,  came  to  attend  him,  washed  his  linen,  and  after  two  days  set  off  to  return 
liome,  but  was  attacked  on  the  road  and  had  to  be  conveyed  to  her  cottage.  Not  only  did 
she  die,  but  her  husband  and  her  daughter  likewise. 

Soil-ioatei-  theory. — The  "  soil-water "  or  "  ground-water  theory "  of 
Pettenkofer  is  that  cholera  never  prevails  epidemically  where  the  soil  is 
impermeable  to  water,  or  where  the  level  of  the  soil-water  is  not  liable  to 
fluctuations.  He  brought  forward  several  instances  in  which  districts  seated 
upon  hard  rock  escaped,  while  adjacent  towns  built  upon  alluvium  suffered. 
Some  apparent  exceptions  to  the  rule  he  accounts  for,  more  or  less  satisfac- 
torily. Thus  Gibraltar,  as  is  well  known,  shows  no  immunity,  but,  in  visit- 
ing it,  he  found  that  the  town  really  lies  on  a  slope  of  red  earth,  containing 
more  than  200  surface  wells.  So,  again,  Malta,  where  the  disease  has  pre- 
vailed severely,  consists  of  solid  rock ;  but  this,  a  sandstone,  is  so  soft  and 
so  permeable  by  water  that  the  Government  Comptroller  told  Professor 
Pettenkofer  that  it  was  like  a  sponge,  saturated  with  all  kinds  of  filth.  On 
the  other  hand,  Lyons  has,  during  each  of  the  European  epidemics,  re- 
mained free  or  nearly  so  from  cholera,  when  both  Paris  and  Marseilles  were 
ravaged  by  it :  in  1865  twenty  thousand  persons  are  said  to  have  flocked 
thither  from  Marseilles  for  safety.  But  the  greater  part  of  Lyons  lies  on  a 
river  alluvium,  so  that  on  the  ground-water  theory  one  would  expect  its 
inhabitants  to  be  severely  attacked.* 

After  opposing  Koch's  hypothesis  for  many  years  Pettenkofer  has  ad- 
mitted that  the  presence  of  the  comma  vibrio  is  so  constant  that  it  must 
be  regarded  as  essential,  although  he  still  holds  it  to  be  only  operative  with 

*  The  explanation  which  Pettenkofer  gave  is  that  in  this  town,  unlike  most  others,  the 
level  of  the  soil-water  is  diminished  by  that  of  the  rivers  which  flow  throufh  it,  the  banks  of 
the  Rhone  aud  the  Saone  being  in  fact  so  porous  that  their  streams  may" almost  be  said  to 
run  in  part  subterraneously  beneath  Lyons.  In  other  words,  the  supposition  is  that  Lyons 
escapes  cholera  either  because  there  is  too  much  surface-water,  or  because  its  height  is 
subject  to  scarcely  any  variation.  But,  ingenious  as  these  explanations  are,  one  cannot  help 
wondering  whether  it  might  not  be  possible,  by  similar  reasoning,  to  explain  away  the  verv 
instances  on  which  Pettenkofer  relies. — C.  H.  F. 
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the  concurrence  of  favourable  conditions  in  the  soil.  He  still  believes  that 
the  time  when  cholera  is  most  apt  to  prevail  is  when  the  level  of  the  ground- 
water has  begun  to  fall  after  beintr  hidi.* 

Secondary  cetiology. — Certain  conditions  seem  to  influence  the  diffusion 
of  cholera  indirectly.  Dr  Farr  laid  down  a  "  law  of  altitude,"  at  least  for 
London,  showing  that  the  incidence  of  the  disease  upon  the  population 
varied  inversely  as  the  height  above  the  river  Thames.  But  Lebert  found 
that  throughout  the  epidemic  at  Ziu-ich  in  1855  the  upper  parts  of  the  town 
sufliered  more  than  the  rest.  The  fact  that  in  Europe  cholera  has  never 
been  known  to  prevail  at  an  elevation  of  more  than  600  or  800  metres  above 
the  sea  is  probably  accidental,  for  in  other  quarters  of  the  world  it  has 
raged  at  altitudes  of  2000  to  2500  metres. 

In  temperate  climates  the  summer  and  the  autumn  are  the  seasons  most 
favourable  to  cholera.  It  often  dies  out  as  winter  approaches,  to  reappear 
in  the  following  year ;  but  in  Russia,  in  1830,  it  withstood  extreme  degrees 
of  cold.f 

The  microbe  of  cholera  does  not  cause  the  disease  in  every  person  who 
is  infected  ;  some  always  escape.  Thus  Macnamara  narrates  how,  of  nine- 
teen persons  who  drank  infected  watei-,  five  only  fell  ill  of  cholera  ;  the 
vibrio  had  been  destroyed  by  the  gastric  secretion  of  fourteen.  We  can 
thus  admit  the  mischief  done  by  eating  unripe  fruit  and  neglecting  ordinary 
diarrhtea  in  times  of  cholera;  for  the  disordered  intestine  furnishes  the  most 
suitable  soil  for  the  microphyte. 

Diagnosis. — To  recognise  cholera  in  its  well-marked  forms  is  seldom 
difficult.  Almost  the  only  morbid  state  which,  can  be  mistaken  for  it  is 
acute  irritant  poisoning.  Louis  made  this  mistake  in  the  case  of  the  Duke 
of  Choiseul,  who  killed  himself  with  arsenic  the  day  after  his  arrest  for 
the  mui-der  of  his  wife  in  1847.  There  is  therefore  good  reason  for  bearing 
in  mind  that  a  crafty  person  might  take  advantage  of  an  epidemic  to  give 
poison  with  but  little  risk.  Again,  mushrooms  and  tinned  meats  have  pro- 
duced effects  closely  resembling  cholera. 

To  distinguish  the  slighter  effects  of  the  virus  of  cholera  from  ordinary 
diarrhrea  is  often  quite  impossible.  Under  the  name  cholera  nostras,  or 
cholera  Euroj)cea,  writers  describe  an  affection  of  which  the  symptoms  are 
identical  with  those  of  the  specific  disease  (called  by  them  cholera  Asiatica), 
but  which  differs  from  it  in  being  scarcely  ever  fatal  and  in  generally 
occurring  sporadically.  A  typical  instance  occurred  at  Guy's  Hospital  in 
1865,  and  was  recorded  by  Wilks  in  the  'Med.  Times  and  Gazette' 
for  that  year. 

A  blacksmith's  hammerer,  aged  thirty- three,  was  at  work  as  usual  afc  7  a.m.  on  May 
25th,  when  he  was  suddenly  seized  with  profuse  vomiting  and  purging.    He  was  admitted 


*  It  is,  Pettenkofer  says,  conceivable  that,  if  the  yeast-fungus  were  absent  from  cer- 
tain countries,  the  inhabitants  might  prepare  beverages  from  grapes,  or  apples,  or  malt,  and 
drink  them  without  any  liability  to  into.xication.  But  if  some  one  were  to  come  from  a 
country  where  the  yeast-fungus  was  found,  and  to  bring  its  spores  with  him  upon  his 
clothes  or  in  any  other  way,  the  hitherto  harmless  liquids  might  speedily  produce  an 
"epidemic  of  drunkenness."  i'et  the  cause  would  not  be  the  yeast-fungus,  but  the 
alcohol  of  the  fermentation  set  up  by  it.  So  Pettenkofer  imagines  that  the  "  cholera-germ," 
X,  acting  on  the  soil  under  certain  conditions,  y,  generates  a  "  cholera  poison,"  z. 

t  The  remarkable  distribution  of  cholera  in  its  visitation  of  England,  1848-9,  its  spread, 
ina-ravescence,  and  decline  in  the  several  towns  it  attacked,  are  described,  and  their  bearing 
on^its  ajtiology  as  then  appreciated  impartially  discussed  by  Dr  Baly  and  Sir  William  Gull 
in  their  '  Reports  on  Epidemic  Cholera  '  to  tlie  Royal  CoUoge  of  Physicians  in  1854. 
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collapsed,  with  cold  breath  ;  he  had  cramps  in  the  flanks  aud  in  the  legs;  the  evacuations 
aud  the  matters  vomited  liad  the  appearance  of  rice  water,  consisting  of  an  alkaline 
liquid  with  tlocculi  floating  in  it.  He  recovered  in  about  twenty-four  hours.  Wilks 
added  that  every  year  he  saw  one  or  two  such  cases,  but  seldom  so  early  in  the  summer  * 

The  mucous  stools  of  catarrhal  colitis,  sometimes  clear  and  free  from 
bile,  should  be  examined  by  the  microscope  and  by  cultivation  for  the  vibrio 
when  there  is  doubt  as  to  the  nature  of  the  disease. 


Prognosis. — This  is  less  favourable  in  children  and  in  old  jDeople  suffer- 
ing from  cholera  than  in  adults  or  in  middle-aged  persons.  The  mortality, 
which  over  a  whole  population  generally  averages  about  50  per  cent,  or  a 
little  higher,  rises  among  the  very  young  and  the  aged  to  70  or  80  per 
cent.,  while  among  temperate  young  adults  it  may  fall  to  about  40  per 
cent. 

At  Dublin,  in  1866,  of  130  cases  at  the  Meath  Hospital,  71  were  fatal; 
of  180  at  Sir  Patrick  Dunn's  Hospital,  85  ;  and  of  197  at  the  Mater  Miseri- 
cordige  Hospital,  106.  In  1884,  out  of  21,519  patients  in  Italy,  11,563  died. 
In  the  following  year  no  less  than  338,685  cases  of  cholera  were  officially 
reported  in  Spain,  and  of  these  119,620  were  fatal,  or  more  than  a  third. 

The  disease  is  more  than  usually  dangerous  when  it  affects  drunkards  or 
those  who  are  already  weakly,  especially  from  renal  disease.  The  degree  of 
collapse  is  of  much  greater  prognostic  importance  than  the  amount  of 
purging.  As  in  other  epidemic  diseases,  the  earlier  cases  are  far  more  often 
fatal  than  those  which  occur  when  the  pestilence  is  subsiding.  At  Calcutta, 
in  1850,  the  average  mortality  was  47  per  cent.,  but  among  the  earliest  cases 
it  was  75  per  cent.,  and  among  the  latest  only  25. 

The  protection  afforded  by  an  attack  of  cholera  against  a  subsequent 
one  appears  to  be  of  the  slightest.  Cases  are  not  infrequent  of  persons  who 
have  suffered  in  two  epidemics,  and  some  have  died  from  the  second  attack. 
Moreover,  in  those  parts  of  the  East  Indies  where  cholera  is  endemic,  one 
illness  not  only  affords  no  immunity  from  a  second,  but  seems  scarcely  to 
mitigate  its  severity.  All  that  can  be  said  is  that  cholera  does  not  pre- 
dispose to  fresh  infection,  as  erysipelas  undoubtedly  does. 

Prophylaxis. — The  measures  to  be  adopted  when  a  locality  is  threatened 
or  actually  attacked  with  an  epidemic  of  cholera  were  carefully  elaborated 
by  Sir  John  Simon  and  his  colleagues  in  1866,  and  will  be  found  detailed  in 
his  ninth  '  Report.'  They  were  chiefly  directed  against  the  predisposing 
causes  of  the  disease.  All  food  should  be  avoided  which  is  apt  to  set  up 
diarrhoea- — beer,  meat  or  gaaiie  no  longer  fresh,  stale  fish  or  shell-fish,  vege- 
tables or  fruit  long  gathered ;  and  looseness  of  the  bowels,  however  painless 

*  It  is  to  be  observed,  however,  that  at  the  very  time  when  this  man  was  attacked,  an 
epidemic  of  cholera  was  approaching  England  ;  and,  utterly  improbable  as  it  mav  seem 
that  an  isolated  case  should  spring  up  in  London  several  weeks  before  the  commencement 
of  the  local  epidemics  at  Southampton  and  at  Theydon  Bois,  the  possibility  of  such  an 
occurrence  cannot  be  denied.  At  any  rate,  no  case  of  so-called  "  English  cholera  "  (attended 
with  collapse,  rice-water  stools,  and  cramps)  seems  to  have  been  admitted  into  Gu'v's  Hos- 
pital since  1870;  and  it  is  certain  that  when  the  first  epidemic  arose  in  1831  Sir  Thomas 
Watson,  the  elder  Dr  Babington,  and  many  other  physicians  of  experience,  declared  that 
they  had  never  "met  with  the  same  complaint  before."  However  such  sporadic  cases  are 
to  be  regarded,  we  ought  never  to  call  attacks  of  diarrhoea  in  infants,  or  even  in  adults 
"  choleraic  "  merely  because  the  symptoms  are  severe." — C.  H.  F.  ' 
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and  trivial,  should  be  checked  at  once  *  The  late  Sir  George  Johnson  s 
theory,  that  the  purging  of  cholera  is  an  effort  of  nature  to  get  rid  of  the 
materies  morbi,  and  should  therefore  not  be  checked,  but  encouraged  by 
administering  castor  oil,  does  not  appear  to  be  accepted  by  any  other 
physician. 

Prophylaxis  should  also  be  directed  to  maintaining  a  vigilant  inspection 
of  all  sources  of  drinking-water,  and  providing  for  the  proper  disposal  of 
the  evacuations  which  cai-ry  the  specific  vibrio  of  the  disease. 

A  system  of  inoculation  with  a  weak  cultivation  of  the  vibrio,  as  a 
prophylactic,  has  been  elaborated  by  Dr  Haffkine,  and  tested  by  him  on  a 
large  scale  in  Bengal  and  Behar,  in  Oudh  and  the  Punjab,  in  a  gaol  at  Guya, 
and  in  Assam.  In  1893  more  than  22,000  persons  were  thus  inoculated,  and 
between  Mtuxh,  1894,  and  July,  1895,  nearly  20,000  more.  The  result  was 
that  when  cholera  visited  any  of  these  places  the  mortality  was  far  less  in 
those  previously  "  vaccinated  "  than  in  the  rest  of  the  population,  including 
European  soldiers  as  well  as  natives  (official  report  to  the  Government  of 
India,  Calcutta,  1895,  and  report  of  his  lecture  at  the  Conjoint  Labora- 
tories, December  18th,  1895;  see  the  'Brit.  Med.  Journal'  of  the  21st 
following,  and  •  Proc.  Royal  Soc.,'  1899,  p.  254). 

Treatment. — Most  writers  recommend  that  the  initial  diarrhoea  should 
be  treated  with  opium  in  considerable  doses,  and  with  astringents,  such  as 
acetate  of  lead,  nitrate  of  silver,  catechu,  or  chalk.  In  India  Dr  Goodeve 
says  that  it  is  usual  to  give  from  one  to  five  grains  of  calomel  with  the  first 
two  grain-doses  of  opium,  and  to  check  the  diarrhoea  as  much  as  possible.! 

When  collapse  has  developed  itself  the  administration  of  opium  or 
astringents  is  useless,  or  worse  than  useless.  Absorption  is  nearly  arrested  ; 
and  drugs  may,  if  not  vomited,  accumulate  so  as  to  produce  ill  effects 
should  reaction  afterwards  occur.  For  the  same  reason  alcohol  must  be 
used  with  great  caution,  if  at  all. J 

Ice-cold  water  may  be  freely  allowed  to  patients  with  cholera, — not,  in- 
deed, in  such  large  quantities  as  they  demand,  but  by  tablespoonfuls  or 
wineglassfuls  at  a  time.  Lebert  would  also  give  effervescing  draughts. 
In  1866  a  "  saline  lemonade "  was  employed  with  apparent  advantage. 
Injections  of  hot  water  into  the  rectum  may  help  in  relieving  thirst  as 
well  as  in  diluting  the  blood. 

There  seems  to  be  no  objection  to  administering  a  dose  of  morphia  sub- 
cutaneously  if  the  cramps  are  very  severe.  Or  a  little  chloroform  may  be 
eiven  bv  inhalation.  It  may  also  give  relief  to  rub  pure  chloroform  or  tur- 
pentine or  powdered  ginger  into  the  painful  parts.  The  burning  sensa- 
tion at  the  epigastrium  may  be  alleviated  by  applying  a  mustard  plaster. 

The  limbs  should  be  kept  wrapped  in  warm  flannels,  and  hot  bottles 
should  be  placed  in  the  bed.  At  the  London  Hospital,  in  186G.  l)aths 
at  a  temperature  of  from  98°  to   104°  were  employed  in  about  one 

*  Dr  Bristowe  alone  maintained  that  the  diarrhoea  which  so  commonly  prevails  when 
cholera  is  epidemic  is  neither  more  nor  less  likely  to  pass  on  into  that  disease,  whether  it  is 
left  alone  or  encouraged  by  purgatives ;  nor  would  he  allow  that,  if  it  is  really  premonitory 
of  cholera,  it  can  be  arrested  by  any  medicine  wliatever. 

t  The  "cholera  pill"  consists  of  opium,  black  pepper,  and  assafcetida. 

Ur  Goodeve  says  that  its  admissibility  depends  upon  its  effect  on  the  pulse.  If  a  dose 
of  weak  brandy-and-water  causes  the  pulse  to  revive  ever  so  little,  there  is  no  harm  in 
continuing-  to  give  the  stimulant  in  small  quantjty.  In  any  case  ether  or  ammonia  may  be 
used,  properly  diluted,  unless  sickness  is  produced.— C.  H.  F. 
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hundred  and  thirty  of  the  worst  cases,  and  with  most  marked  effects. 
For  a  few  seconds  after  immersion  there  was  commonly  difficulty  of 
breathing,  and  sometimes  an  unpleasant  sensation  of  heat.  But  in  less 
than  a  minute  a  favourable  action  generally  became  manifest  :  the 
pulse  returned,  or  (if  it  had  been  perceptible  before)  became  fuller  and 
quicker  ;  the  patient  grew  less  distressed,  ceased  to  moan  with  pain,  and 
sometimes  fell  into  a  quiet  slumber.  In  many  cases  recovery  appeared  to 
be  the  direct  consequence  of  the  bath  ;  but  in  many  more  the  symptoms 
returned  unaltered. 

Experience  is  in  favour  of  injecting  a  warm  saline  solution  into  a 
vein  even  when  patients  are  in  an  apparently  hopeless  condition  from 
collapse.  Among  fifteen  cases  so  treated  at  the  London  Hospital  by 
Mr  Little  there  Avere  four  recoveries.  The  immediate  effect  of  an  injec- 
tion is  admitted  on  all  hands  to  be  often  marvellous  ;  a  person  speechless, 
and  almost  dead,  may  regain  consciousness,  sit  up,  and  talk  ;  and  the  pidse 
may  become  distinct  and  full.  But  in  most  cases  the  improvement  has 
been  only  temporaiy ;  the  symptoms  soon  return  and  end  fatally,  even 
though  the  operation  should  be  repeated.  Still,  as  Sir  Thomas  Watson 
observes,  even  such  a  transitory  amendment  may  sometimes  be  of  great  im- 
portance, allowing,  for  example,  a  will  to  be  executed. 

Dr  Macleod  recommended  a  drachm  of  sodium  chloride  and  half  a.  drachm 
of  sodium  bicarbonate,  dissolved  in  a  litre  (35  fl.  oz.)  of  boiled  water,  in- 
jected at  the  temperature  of  the  body.  He  finds,  as  others  have,  that  sym- 
ptoms are  remarkably  relieved  and  probably  some  lives  saved,  although  the 
numerical  proportion  of  recoveries  may  not  have  been  increased.  A  litre 
should  take  about  ten  minutes  to  flow  in  by  force  of  gravity  ;  and  two 
or  even  three  may  be  used  if  needful  to  restore  the  pulse. 

When  reaction  begins,  the  management  of  the  case  of  cholera  continues 
to  require  great  care  and  caution.  A  little  beef-tea  or  chicken  broth  may 
now  be  given  at  intervals,  or  such  light  fai'inaceous  food  as  gruel  or  arrow- 
mot.  Should  vomiting  continue,  it  may  often  be  checked  by  a  dose  of 
opiiun,  or  by  a  blister  applied  to  the  epigastrium  ;  but  sometimes  it  is 
necessaiy,  for  a  time,  to  have  recourse  to  nutrient  enemata.  When  suppres- 
sion of  urine  continues  during  reaction,  the  patient  should  drink  freely  : 
he  may  take  a  drachm  of  liquor  ammonite  acetatis,  with  five  or  ten  drops  of 
tincture  of  digitalis,  every  two  or  three  hours  :  and  mustard  ]ilasters  or 
cupping-glasses  may  be  applied  to  the  loins. 


YELLOW  FEVER 

1  say,  messmate,  have  you  ever  had  the  yellow  fever,  the  romito  jyi-iefo,  black  vomit, 
its  the  Spaniards  call  it?  No?  Have  you  ever  had  a  bad  bilious  fever,  then?  No  bad 
bihous  tever  either  ?  Wiiy,  then,  you  are  the  most  unfortunate  creature,  for  you  have  never 
known  what  it  is  to  be  in  heaven  nor  else  in  the  other  place.  Oh  the  delight,  the  blessed- 
ness of  the  languor  of  recovery  !  "—Tom  Cringle's  Lo(f. 

Histoi  ii — IncuUifioii,  cour.se,  ami  emits — slight  cases — Protection — Anatomy — 
.Etiology  —its  contagious  nature — its  distribution — Its patholog;i — the  specific 
microbe — Diagnosis — Prognosis — Preventice  and  curatire  treatment. 

Synonyms. — Typhus  icterodes — Febris  flava — Bilious  Typhoid  Fever — 
Black  vomit — Yellow  Jack — Specific  diffuse  Hepatitis — Ictei'us  gravis  with 
parenchyinatous  hepatitis — Calentura  vomito-negro — Vomito  prieto^ — Coup 
de  barre.    Mai  de  Siam  is  probably  a  bilious  remittent,  not  YelloAv  Fever. 

Dep nition. — A  specific  infective  fever,  running  a  short  course,  with 
vomiting,  jaundice,  albuminuria,  and  haemorrhage,  occurring  in  epidemics 
in  the  hot  parts  of  America. 

History. — The  Oriental  plague  has  never  visited  the  Western  Hemi- 
sphere, but  it  is  there  replaced  by  another  and  not  less  terrible  epidemic 
disease,  which  from  time  to  time  visits  the  cities  of  tropical  and  subtropical 
America.  This  specific  and  infectious  fever  is  almost  limited  to  ti'opical 
America,  the  West  Indian  islands,  and  the  West  Coast  of  Africa.  Although 
it  has  sometimes  been  imported  into  Europe,  it  has  never  maintained  itself 
among  us.  and  in  the  East  it  is  unknown. 

The  first  epidemic  on  record  was  at  Porto  Rico  in  1508.  In  1647  Yellow 
fever  appeared  at  Barbadoes,  in  Cuba  in  1648,  Jamaica  in  1655,  and  at 
Guadaloupe  in  1635-40-48,  where  it  was  called  nova  2?^.<//.s\  A  severe 
epidemic  of  the  same  kind  visited  Philadelphia  in  1693,  and  again  in  1762, 
1793,  and  1802.  It  was  at  Mauritius  in  1815.  It  first  appeared  on  the 
Brazilian  seaboard  at  Rio  Janeiro  and  Bahia  in  1849,  at  Buenos  Ayres  in 
1858,  and  at  the  port  of  Callao,  in  Peru,  in  1853.  There  was  a  terrible 
epidemic  at  Ncav  Orleans  in  1878,  and  in  Florida  in  1888. 

Yellow  fever  is  endemic  in  the  island  of  Hispaniola  (Hayti  and  San 
Domingo)  and  in  Panama,  and  more  or  less  frequent  throughout  the 
West  Indies  and  the  adjacent  coasts  of  Mexico  and  Guiana. 

In  Europe  yellow  fever  repeatedly  occurred  between  1780  and  1820  at 
Cadiz,  at  Gibraltar  in  1804,  1814,  and  1828,  and  at  other  Spanish  |>orts  ;  in 
1821  at  Barcelona,  and  afterwards  at  Marseilles  and  Leghorn.  There  was  an 
epidemic  in  Lisbon  in  1857,  and  a  very  small  one  at  Swansea  in  1865,  intro- 
duced from  Cuba  in  the  barque  "  Hecla." 

In  Senegal  yellow  fever  appeared  as  an  epidemic  in  1778,  in  Sene- 


292 


YELLOW  FEVER 


giunbia  iu  1820,  and  since  that  year.  It  was  then  imported  from  America, 
but  possibly,  as  Dr  Creighton  holds,  it  was  at  first  carried  by  the  slave, 
trade  from  Africa  to  the  New  World. 

Course. — The  incubation  of  yellow  fever  is  short,  often  only  a  day  or 
two,  rarely  above  a  week. 

There  are  sometimes  slight  prodromal  symptoms  of  malaise  and  head- 
ache ;  but  the  disorder  often  sets  in  suddenly  with  rigors  and  extreme  de- 
pression. Sometimes  it  proves  fatal  in  a  few  hours  with  collapse  and 
lividity.  More  often  the  temperatui-e  rises  for  two  or  three  days  until  it 
reaches  105°  Fahr.,  or,  as  was  once  recorded,  107° ;  the  face  becomes 
flushed,  the  eyes  red,  ferrety,  and  staring.  Frequently  there  is  one-sided 
headache,  or  an  agonising  pain  in  the  back  and  sacrum,  or  there  may  be 
pains  in  all  the  joints.  The  stomach  becomes  irritable,  and  rejects  its 
contents ;  the  epigastrium  is  tender  to  pressure.  The  palate  is  reddened 
and  oedematous ;  the  gums  swell  and  bleed;  the  tongue  is  furred  at  first, 
but  afterwards  clean,  smooth,  and  raw.  Constipation  is  more  frequent  than 
diari-hoea.  The  urine  is  very  scanty,  with  deficient  urea,  and  it  generally 
contains  albumen. 

About  the  third  day,  or  a  little  later,  the  next  stage  succeeds — ^the 
"  lull "  or  stadium  of  the  fever.  The  skin  becomes  jaundiced,  and  the 
urine  is  bile-stained  ;  but  the  faeces  are  seldom  clay-coloured.  Haemorrhage 
now  appears ;  epistaxis  is  frequent,  and  sometimes  there  is  cutaneous 
purpura ;  the  vomited  matters,  from  being  "  white "  and  consisting  of 
an  acid  watery  liquid,  become  "  black,"  containing  dark  brown  flocculi 
or  larger  masses  made  up  of  altered  blood-corpuscles.  It  is  to  be  observed, 
however,  that  this  symptom  of  black  vomit  occurs  only  in  the  more  severe 
forms,  and  chiefly  in  such  as  end  fatally.  Thus,  during  an  epidemic  at 
Gibraltar  in  1828,  Louis  found  that  of  the  patients  who  died,  all  but  one 
had  it,  and  of  those  who  recovered  very  few.  According  to  Alvai*enga, 
however,  at  Lisbon,  in  1857,  there  were  no  fewer  than  forty  recoveries 
among  cases  in  which  black  vomit  was  present. 

Haenisch,  from  experience  of  the  disease  in  the  West  Indies,  states  that 
there  is  usually  on  the  fourth  day  a  remission  of  the  pyi-exia,  so  that  the 
temperature  may  fall  nearly  to  normal ;  the  patient  loses  his  headache, 
and  experiences  so  much  relief  that  he  fancies  himself  convalescent.  The 
stomach,  however,  still  remains  imtable  ;  and  the  urine,  if  not  previously 
albuminous,  now  becomes  so.  In  some  cases  the  improvement  is  per- 
ma.nent,  and  goes  on  to  complete  recovery.  But  more  often,  after  a  few 
hours  or  within  two  days  at  longest,  matters  change  again,  and  for  the 
worse.  The  temperature  may  now  rise  until  it  reaches  104°  ;  but  some- 
times remains  normal,  as  in  a  patient  of  Mr  Leggatt  who  died  of  yellow 
fever  in  London  in  1878  ('  Clin.  Trans.,'  vol.  xi). 

The  symptoms  at  this  period  seem  mainly  to  depend  upon  disturbance 
of  the  renal  secretion.  The  urine  is  often  entirely  suppressed  for  several 
days  together  ;  it  always  contains  albumen,  and  frequently  blood-casts.  The 
patient  sometimes  falls  into  an  apathetic  condition,  but  is  more  often  rest- 
less and  talkative,  and  sometimes  violently  delirious.  The  pulse  is  small 
and  thread-like,  sometimes  frequent,  sometimes  slow.  Jaundice  appears 
and  increases  until  the  skin  is  of  a  dark  mahogany  colour.  Hgemorrhasre 
continues,  blood  being  passed  from  the  bowels,  from  the  ears,  or  from 
the  respiratory  mucous  membrane.     Death  is  usuallv  preceded  bv  coma. 
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but  soiiietimes  it  occurs  suddenly,  the  patient  falling  backwards  upon 
his  bed  in  syncope,  after  a  state  of  violent  excitement.  But  recoveiy 
niay  take  place  even  when  the  case  has  appeared  most  threatenintr 
— usually  by  crisis,  with  a  rapid  fall  of  temperature  and  profuse  sweating. 

Among  the  sequelce  observed  are  suppuration  of  the  parotid,  sloughing 
of  the  scrotum  and  penis,  and  the  formation  of  boils.  Convalescence  is 
always  slow,  and  several  weeks  elapse  before  the  patient  regains  his 
strength. 

During  an  epidemic  of  yellow  fever  cases  occur  in  which  the  symptoms 
are  but  slightly  pronounced.  The  pyrexia  is  moderate  in  degree  ;  jaundice 
is  absent  or  slight,  or  may  appear  only  when  the  attack  is  passing  off. 
In  sometimes  presenting  itself  in  a  very  mild  form  yellow  fever  resembles 
enteric  fever,  scarlatina,  and  plague. 

The  jjrotection  afforded  by  this  disease  against  second  attacks  is  said  to 
be  very  efficient,  and  relapses  are  rare. 

Morbid  anatomy. —Rigor  mortis  is  early  and  well  marked  ;  and,  accord- 
ing to  Nielly,  putrefaction  is  retarded,  which  is  not  what  one  would  have 
anticipated.  The  body  is  deeply  jaundiced,  more  deeply  sometimes,  says 
Dr  Macdonald,  than  it  was  during  life.  The  heart  is  often  pale  and  soft, 
and  the  fibres  in  a  state  of  fatty  degeneration.  The  pleurae  are  ecchy- 
mosed,  the  lungs  purpuric,  and  hsemoi-rhage  is  found  between  the  muscles 
and  under  the  serous  membranes  or  the  meninges  of  the  brain.  There  is 
usually  acute  catarrh  of  the  whole  length  of  the  alimentary  canal,  and  the 
stomach  often  shows  hsemorrhagio  erosions ;  but  in  Mr  Leggatt's  case 
the  stomach  was  pale,  and  its  mucous  membrane  was  not  swollen.  Accord- 
ing to  Macdonald,  the  stomach  appears  perfectly  normal  when  the  digested 
black  blood  is  washed  off. 

The  liver  may  present  patches  of  a  bright  yellow  colour,  or  its  tint  may 
be  uniformly  jaundiced.  The  gall-bladder  and  ducts  are  found  empty,  or 
tilled  with  colourless  mucus.  In  Mr  Leggatt's  case,  Dr  Greenfield,  who 
made  the  autopsy,  found  that  the  portal  canals  were  crowded  with  leuco- 
cytes, that  many  of  the  bile-ducts  were  filled  with  swollen  epithelium,  and 
that  the  greater  part  of  the  hepatic  cells  were  undergoing  disintegration, 
being  swollen  and  fused  together,  or  broken  up  into  irregular  fragments.* 

Liebermeister,  in  his  work  on  '  Hepatic  Diseases,'  maintains  that  yellow 
fever  is  nothing  else  than  a  "  parenchymatous  hepatitis  "  dependent  upon  a 
specific  infection.  This  view  is  supported  by  Dr  Wickham  Legg  in  his  work 
(in  the  •  Bile  and  Jaundice,'  where  he  cites  the  description  of  microscopical 
appearances  by  Dr  Alonzo  Clark,  of  New  York,  and  several  other  observers. 
Acute  fatty  degeneration  with  atrophy  is  constant,  and  all  observers  agree 
that  the  hepatic  cells  are  loaded  with  fat  globules. 

The  spleen  is  not  enlarged  ;  its  tissue  is  often  firm  and  healthy-looking, 
and  is  not  infrequently  shrunken— probably  as  the  result  of  gastric  haemor- 
rhage. 

The  Sidneys  are  swollen,  and  may  show  points  of  suppuration  ;  in  the 
case  already  referred  to,  Dr  Greenfield  found  the  epithelium  of  the  convo- 
luted tubes  swollen  and  proliferating,  and  the  straight  tubes  contained 
hyaline  casts  ;  but  the  kidneys  were  in  this  instance  gi'anular,  so  that  these 


not 


*  It  may,  however,  be  a  question  whether  in  this  case  the  state  of  the  portal  canals  was 
an  accidental  cirrhotic  change,  due  to  the  known  habits  of  the  patient.— C.  H.  F. 
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(jhaiiires  may  liave  been  uneouneeted  with  the  yellow  iever.  Aceordiny  to  Dr 
Legg,  however,  a  condition  of  cloudy  swelling  like  that  fonnd  in  the  early 
stage  of  parenchymatous  nephritis  is  the  rule. 

The  hlood,  according  to  Ur  Joseph  Jones,  of  New  Orleans  (' Journ.  of 
Amer.  Med.  Assoc.,'  March  16th,  1895),  shows  little  alteration  of  the 
red  discs  in  number  or  tint,  but  gi-eat  deficiency  in  coagulation,  the  clot 
being  soft  and  bulky.  The  serum  is  of  a  deep  yellow  colour  from  the 
presence  of  bilirubin. 

J^tioloyi/. — One  of  the  most  striking  features  of  the  disease  is  that  its 
contagion  is  often  transported  by  ships.  Instances  of  this  have  become 
historical.  In  1823  H.M.S.  "  Bann  "  carried  yellow  fever  from  Sierra  Leone 
to  the  Island  of  Ascension.  In  1845  the  "  Eclair  "  steamer  brought  it  from 
the  African  coast  to  Boa  Vista,  one  of  the  Cape  de  Verde  Islands,  In  1801 
it  was  conveyed  by  a  wooden  sailing  ship,  the  "  Anne  Marie."  from 
Havannah  to  St  Nazaire,  in  France  ;  and  in  1865  by  a  similar  vessel,  the 
•'  Hecla,"  from  Cuba  to  Swansea.  Moreover  the  disease  frequently  passes 
from  one  ship  to  another,  not  only  when  they  have  been  lying  side  by  side 
in  the  same  port,  but  also  on  the  high  seas.  The  "  Anne  Marie."  for 
instance,  infected  seven  other  vessels  which  happened  to  be  brought  near 
her  ;  and  during  the  local  epidemic  at  Swansea  a  smack,  the  Elinor," 
which  took  in  cargo  near  the  Hecla,"  had  her  crew  attacked  after  they 
had  left  that  port  and  had  reached  Llanelly.  So,  in  1795,  the  "  Hussar  " 
frigate  captured  a  French  ship,  the  "  Raison,"  on  which  yellow  fever  was 
prevailing ;  only  those  prisoners  who  were  believed  to  be  in  perfect  health 
were  transferred  to  the  English  vessel,  but  notwithstanding  this  precaution 
the  disease  soon  broke  out  among  her  crew. 

These  facts  are  best  explained  by  supposing  that  yellow  fever,  like 
typhus,  measles,  and  scarlatina,  is  directly  propagated  from  the  bodies 
of  the  sick.  The  infection,  like  that  of  plague,  has  also  been  found 
to  cling  to  the  hull,  or  perhaps  to  the  cargo,  of  a  particular  vessel,  after 
the  crew  have  been  paid  off.  It  is  believed  in  the  West  Indies  that  a  cargo 
of  hides  or  of  sugar  is  favourable,  and  one  of  salt  unfavourable,  to  the  de- 
velopment of  yellow  fever  on  lx>ard  or  its  transfer  from  one  port  to 
another. 

In  the  ■  Med.-Chir.  Review '  for  184:8  and  subsequent  years  there 
appeared  a  series  of  able  articles,  which  are  now  known  to  have  been 
written  by  the  late  Dr  Pai'kes,  in  which  evidence  was  offered  that  yellow 
fever  is  contagious.  He  relates  in  full  detail  the  circumstances  w^hich 
attended  its  diffusion  in  Boa  Vista  from  two  soldiers,  belonging  to  the  fort, 
who  were  lodged  while  ill  in  the  chief  toAvn  of  the  island,  Porto  del  Rev. 
iis  well  as  from  a  labourer,  who  brought  it  direct  from  the  "  Eclair  "  into 
another  town,  Robil ;  and  in  each  case  he  shows  that  the  next  persons  to  be 
attacked  were  those  who  lived  close  to  the  patients  and  visited  them. 

Nevertheless  many  of  those  who  have  had  the  largest  acquaintance 
j-ellow  fever  have  disbelieved  in  its  contagiousness,  in  the  ordinai'v  sense  of 
that  term,  and  many  facts  have  been  adduced  in  support  of  their  view. 
One  is  that,  as  Griesinger  remarked,  the  disease  often  remains  localised 
upon  the  sea-shore,  or  in  close  proximity  to  the  banks  of  a  navigable  river  ; 
it  may  even  confine  itself  to  a  small  part  of  a  seaport  town  in  the  imme- 
diate neighbourhood  of  the  harbour.  Thus,  when  it  prevailed  at  Lisbon  in 
1857,  one  hundred  and  eighty-tw-o  persons  are  said  to  have  left  the  city  for 
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(lili'erent  places  in  Portiujful,  can*yin«;  with  them  the  disease,  and  eighty-six 
died,  but  in  no  instance  was  it  connuunicated  to  other  persons  in  the  phices 
whitlier  they  went.  In  ISGo  the  hite  Sir  (xeori^e  Buchanan,  havinfj:  investi- 
gated with  great  care  the  local  epidemic  at  Swansea,  came  to  the  conclusion 
that  ■■  the  evidence  tending  to  negative  personal  contagion  was  about  as 
strong  as  such  evidence  can  by  its  nature  ever  be." 

The  evidence  of  contagion  is  very  strong,  however,  in  many  cases  (see  Dr 
Davidson's  cases  in  Allbutt's  '  System,'  vol.  ii,  p.  391) ;  and  the  contagion 
seems  to  hold  to  ships  as  that  of  plague  to  houses. 

(Tunute. — Yellow  fever  appears  to  be  endemic  in  some  i)arts  of  Central 
America.  Probably  in  the  gulf  States  the  cold  weather  in  winter  prevents 
this,  and  hence  epidemics  occur  there  only  at  intei-A'als  and  among  a  largely 
unprotected  population.  The  disease  only  flourishes  in  hot  climates — in 
Mexico  and  (Tuatemala,  New  Orleans,  the  West  Indies,  and  Brazil.  The 
regions  in  which  the  disease  commonly  prevails  are  all  situated  near  the 
equatoi",  and  the  (x-currence  of  a  local  epidemic  within  the  temperate  zone 
seems  c(mstantly  to  be  associated  with  unusually  sultry  weather  at  the 
time.  This  was  the  case  at  St  Nazaire,  in  France,  whei^e  it  appeared 
in  1861,  and  also  at  Swansea  in  1865.  The  latitude  of  Swansea  is 
51°  .'57',  which  is  beyimd  the  geographical  limit  usually  laid  down  for  the 
disease.  So,  again,  upon  low  coasts  and  near  the  mouths  of  rivers  the 
worst  months  are  generally  July,  Avigust,  and  September ;  although  in 
small  rocky  islands  within  the  tropics  the  period  from  October  to  February 
is  stated  to  be  the  most  dangerous.  Some  exceptions  to  the  rule  that  the  con- 
taLrion  of  vellow  fever  cannot  resist  cold  have  been  observed.  Thus  Dr 
Archibald  Smith  I'ecorded,  in  the  first  volume  of  the  '  Transactions  of  the 
Epidemiological  Society,'  the  fact  that  in  1855  it  prevailed  at  Cuzco,  in  the 
Peruvian  Andes,  where  (as  he  was  informed)  the  temperature  of  summer 
rarely,  if  ever,  reaches  65°  Fahr.  in  the  shade  ;  and  also  at  Cerro  Pasco, 
with  a  mean  temperature  of  -14°  by  day.  So,  again,  Mr  Leggatt's  patient, 
who  died  in  London,  was  taken  ill  on  March  21st,  1878,  the  mean  tempera- 
ture of  the  four  previous  days  having  been  54°.  He  had  arrived  at  South- 
ampton from  l^io  Janeiro  (where  the  disease  was  epidemic)  on  March  17th, 
and  there  had  been  three  other  cases  of  yellow  fever  on  board  the  ship. 

The  geographical  limits  of  yellow  fever  are  remarkable,  not  only  in 
being  almost  confined  to  tropical  America,  but  in  its  preference  for  the 
towns  on  the  coasts  and  along  the  course  of  the  great  rivers. 

Its  original  seat  seems  certainly  to  be  the  Antilles,  whence  it  has  within 
historical  times  invaded  Central  and  South  America,  its  northern  limit  being 
Queljec,  and  its  southern  Monte  Video  ;  and  good  (observers  in  the  Frencli 
West  Indies,  like  Nielly,  believe  that  it  is  endemic  in  Guadaloupe  and 
Martinique  in  a  comparatiA-ely  mild  form.  This  would  agree  with  the 
natural  histoiy  of  plague,  of  cholera,  and  of  the  sweating  sickness. 

Race  and  age. — It  is  remarkable  that  yellow  fever  seldom  affects 
ne<jroes,  and  is  said  to  be  less  common  among  mulattos  or  quadroons 
than  in  those  of  pure  European  blood.  According  to  Humboldt,  the 
Indians  of  South  America  are  also  exempt.  The  Algerian  Turcos  in  the 
French  army  escaped  during  the  campaign  at  Vera  Cru/.  in  1866.  and 
Chinese  coolies  are  said  not  to  suffer  in  an  epidemic.  This,  however,  is  not  a 
complete  exemption,  for  Dr  James  Thorington  reported  several  cases  in 
negroes  and  mulattos  at  Colon,  in  Panama,  in  the  year  1882,  and  Kush 
observed  the  same  thing  in  the  epidemic  at  Philadelphia  in  170:5. 
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Men  are  more  often  attacked  than  women,  and  adults  than  children  and 
old  people — facts  which  probably  depend  on  the  usual  spread  of  the  disease 
in  epidemics  being  by  commercial  intercourse. 

Pathology. — ^Yellow  fever  is  certainly  a  specific  disease  in  its  origin  as 
in  its  course,  and  the  above  setiological  facts  point  to  its  being  miasmatic- 
contagious  (cf.  p.  17),  although  of  this  there  is  at  present  no  proof. 

It  is  now  universally  admitted  that  j^ellow  fever  is  distinct  from 
any  form  of  intermittent  or  remittent  fever  of  malarial  origin  ;  for  its 
geographical  range  is  quite  different,  it  is  epidemic,  it  is  transmitted  from 
place  to  place,  it  consists  of  a  single  attack  and  protects  against  future  in- 
vasion, albuminuria  is  constant,  the  spleen  is  not  enlarged,  and  quinine,  so 
far  from  being  a  specific  remedy,  is  believed  to  be  injurious. 

A  question  remains  as  to  the  relation  of  yellow  fever  to  other  forms  of 
malignant  Jaundice  (icterus  gravis).  Grisolle,  Gamier,  Liebermeister,  and 
Wickham  Less:  maintain  that  the  two  are  identical,  and  that  the  cases  of 
acute  yellow  atrophy  of  the  liver  which  occur  in  Europe  are  sporadic  cases 
of  yellow  fever.  This  can  scarcely  be.  The  absence  of  fever  in  the  former, 
and  its  presence  and  height  in  the  latter  ;  the  atrophj^  as  well  as  softening 
and  degeneration  of  the  liver,  the  swollen  spleen  a.nd  the  non-contagious 
character  of  the  former,  to  say  nothing  of  the  absence  of  haemorrhagic 
vomiting  and  the  presence  of  leucin  and  tyrosin  in  the  urine — all  these  facts 
prevent  our  identifying  the  two  diseases.  But  the  icterus,  the  hsemor- 
rhages,  the  rapid  course,  and  the  histological  change  in  the  liver,  with  the 
affection  of  the  kidneys,  show  some  relation  between  them. 

The  discovery  of  the  pathogenic  microbe  of  Yellow  Fever  has  been  re- 
peatedly announced ;  but  Sternberg,  of  Washington,  showed  that  none 
of  them  had  sufficient  evidence  to  support  its  claim.  None  was  found, 
though  carefulh'  searched  for  with  all  the  modern  methods  of  detec- 
tion, during  the  epidemic  in  Florida  and  Cuba  in  the  year  1888.  In  1897, 
however,  Dr  Sanarelli,  of  Monte  Video,  formerly  of  the  Pasteur  Institute, 
discovered  what  appears  to  be  the  pathogenic  microbe  of  yellow  fever 
('  Nature,'  July  15th,  1897,  p.  249).  He  believes  that  he  has  succeeded  in 
separating  from  the  crowd  of  other  organisms,  and  particularly  from  the 
Bacterium  coli  commune,  sti-eptococci  and  staphylococci,  a  rod-like  microbe, 
constantly  found  in  the  liver,  spleen,  and  kidneys  of  those  who  have  died 
of  Yellow  Fever.  He  makes  a  pure  culture  of  this  Bacillus  icteroides  (as 
he  somewhat  oddly  names  it),  and  reproduces  the  microbes  and  the  anatomi- 
cal changes  of  the  disease  by  injecting  it  into  dogs,  goats,  and  horses.  The 
same  symptoms  follow  injection  of  the  toxines,  after  filtration  of  the  culture 
through  a  Chamberland  filter.  CoiToborative  evidence  from  other  ob- 
servers seems  to  be  all  that  is  needed  to  establish  the  specific  character 
of  the  microbe. 

Diagnosis. — This  is  not  always  easy  except  when  yellow  fever  is  known 
to  be  prevalent.  The  affection  most  apt  to  be  mistaken  for  it  is  the  bilious 
form  of  remittent  fever.  Other  diseases  that  must  be  borne  in  mind  are 
relapsing  fever,  the  various  forms  of  jaundice  attended  with  pyrexia, 
acute  yellow  atrophy  of  the  liver,  and  poisoning  by  phosphorus.  The  dis- 
tinction from  remittent  malarial  fever  has  already  been  indicated. 

The  "  bilious  typhoid "  described  by  Griesinger  in  Egvpt  and  the 


PATHOLOGY — QUARANTINE 


297 


Siamese  fever  of  French  writers  were  both  probably  remittent  fevers,  and 
not,  as  has  been  supposed,  yellow  fever. 

Prognosis. — Yellow  fever  is  a  dangerous  pestilence — very  different  in 
this  as  in  other  particulars  from  malarial  fevers.  The  mortality  seems  to 
varj^  widely  in  different  epidemics,  being  sometimes  as  low  as  15  per  cent., 
sometimes  as  high  as  75  per  cent.  Even  in  the  comparatively  mild  visita- 
tion of  New  Orleans  in  1878  no  less  than  4056  people  died,  and  there  were 
about  the  same  number  of  deaths  at  Barcelona  in  the  year  1821. 

The  general  indications  are  that  the  gi-eatest  danger  is  in  the  case  of 
drimkards,  and  of  those  who  go  about  while  the  fever  is  already  upon  them. 
In  children  the  prognosis  is  favourable. 

In  a  given  case  the  severity  of  the  initial  pyrexia  is  not  of  bad  omen  : 
but  much  vomiting,  and  particularly  hsematemesis,  in  the  second  stage, 
and  the  presence  of  petechiae,  suppression  of  urine,  severe  cerebral  sym- 
ptoms, convulsions,  and  stupor  with  dilated  pupils,  are  all  unfavourable 
and  often  fatal  symptoms. 

The  symptom  of  most  value  as  regards  prognosis  at  an  advanced  stage 
is  said  to  be  albuminuria ;  if  the  amount  of  albumen  in  the  urine 
diminishes  as  the  case  goes  on,  the  patient  is  likely  to  do  well;  if  it  in- 
creases, a  fatal  termination  is  probable. 

Pniphyla.xis. — The  method  of  quarantine  (Fr.  quarantaine,  a  period  of 
forty  days)  was  introduced  by  the  republic  of  Venice  in  1348,  to  prevent 
the  invasion  of  the  Oriental  Plague,  or  Black  Death  as  it  was  then  called. 
In  England  it  was  enforced  by  law  under  Queen  Anne  (1710)  in  order  to 
prevent  the  return  of  the  plague,  and  a  fresh  Act  was  passed  in  1727  by 
the  advice  of  Mead.  No  plague  appeared,  but  the  quarantine  laws  were  in 
force  until  the  beginning  of  the  present  century,  when  their  uselessness  was 
seen.  Since  1831  the  same  precautions  have  been  in  force  in  many  parts  of 
Europe  against  Cholera.  In  the  New  World,  and  also  in  Spain,  quarantine 
regulations  have  also  been  adopted  to  prevent  the  invasion  of  Yellow  Fever. 

If  yellow  fever  is  a  contagious-miasmatic  disease,  the  precautions  which 
should  be  adopted  in  order  to  prevent  its  transport  from  one  country  to 
another  may  be  greatly  simplified,  in  comparison  with  the  regulations  laid 
down  until  recently  by  the  best  authorities, — as,  for  instance,  by  M.  Melier  in 
France  after  the  St  Nazaire  epidemic  in  1861.  As  Sir  John  Simon  remarks 
in  his  ■  Eighth  Report,'  the  segregation  of  persons  arriving  from  an  in- 
fected town,  and  their  confinement  in  a  lazaretto  for  a  definite  period  of 
time,  is,  on  this  view,  superfluous,  and  in  a  trading  country  like  England 
all  but  impracticable.  The  points  to  which  the  whole  enei'gies  of  a  port 
sanitary  officer  should  be  directed  are  the  isolation  and  disinfection  of  the 
vessel  which  is  known  or  suspected  to  contain  the  virus  of  the  disease.  It 
should  be  compelled  to  anchor  at  a  distance  from  all  other  vessels  ;  and 
every  part  of  the  hold  should  be  thoroughly  cleansed.  It  would  now  be 
advisable  to  use  carbolic  acid  for  this  purpose,  rather  than  the  chloride  of 
lime,  which  M.  Melier  recommended.  The  cargo,  and  the  clothes  and  other 
effects  of  the  sailors  and  passengers,  should  be  disinfected  at  the  same 
time. 

The  necessity  for  stringent  precauti'onary  measures  against  the  develop- 
ment of  yellow  fever  in  England  and  in  other  temperate  climates  is  very 
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much  diminished  by  the  fact  that  a  high  external  temperature  is  au  im- 
portant, if  not  essential  condition  oi  its  spreading. 

Tnaf/tinit. — The  lirst  point,  as  in  other  fevers,  is  to  get  the  patient  to 
bed  at  once,  and,  if  possible,  without  being  moved  far.  At  the  beginning 
some  experienced  physicians  give  a  purge  of  calomel,  jalap,  and  ginger. 
The  cold  pack  has  proved  useful  in  many  cases,  but  mustard  applied  to 
the  legs,  or  a  hot  foot-bath,  appears  to  be  preferable  at  the  onset.  For 
the  relief  of  the  sacral  pains  dry  cupping  may  be  used.  The  irritability 
of  the  stomach  may  be  checked  ])y  the  administration  of  creasdte  or  of 
cocaine,  of  hydrocyanic  acid,  of  chloroform,  or  of  chlorodyne.  The  [latient 
should  be  fed  with  thin  aiTowroot,  barley-water,  or  chicken  l>roth.  Ice 
is  used,  if  it  can  be  obtained;  and  it  seems  to  be  the  usual  ])ractice  to 
allow  the  patient  champagne  or  weak  l)randy  and  water  during  the  second 
stage.  In  one  case  recorded  by  Dr  Macdonald,  the  cook  of  H.M.S.  Icarus 
veiy  nearly  succumbed  in  the  second  stage,  but  he  rallied  immediately 
on  the  administration  of  a  stout  glass  of  rum  and  water,  and  recovered 
steadily."  Notwithstanding  the  almost  constant  presence  of  all)uminuri:i 
and  the  not  infrequent  supervention  of  uraemic  symptoms,  physicians  ex- 
perienced in  the  treatment  of  this  disorder  use  subcutaneous  injections 
of  morphia  to  relieve  vomiting. 

In  a  report  to  the  U.S.  Consul  at  Colon,  Drs  Thorington  and  Jennings, 
Avho  saw  much  of  yellow  fever  among  the  workmen  of  the  Panama  IJailway 
in  1(S8:3-(S,  strongly  recommend  the  administration  of  cocaine  (ten  minims 
of  a.  4  per  cent,  solution  of  the  hydrochlorate)  to  combat  vomiting,  and 
believe  that  if  this  can  be  checked,  and  the  black  vomit  prevented,  the 
disease  is  seldom  fatal.  Dr  Thorington  insists  on  darkness,  quiet,  and 
sponging  as  the  best  helps  to  sleep,  mustard  to  the  nape  of  the  neck 
and  to  the  epigastrium  to  relieve  headache  and  gastric  irritation,  and 
chloral  (gi*.  xx — xxx)  administered  pet-  i-ectum,  when  needful  as  a  sedative. 
(^Kiinine  a.nd  opium  he  regards  as  worse  than  useless.  For  suppression 
of  urine  he  advises  mustard  to  the  loins,  spirits  of  juniper,  digitalis,  and 
gin  and  water ;  and  recommends  frequently  passing  the  catheter,  so  as 
to  draw  off  any  urine  that  is  secreted.  Surgeon-General  Sternbei'g  recom- 
mends six  grains  of  sodium  bicarbonate  and  ^^^j^  grain  of  mercuric  chloride 
in  an  ounce  and  a  half  of  iced  water  eveiy  hour. 

If  Dr  Sanarelli's  bacillus  proves  to  be  the  true  pathogenic  cause  of 
Yellow-  Fever,  we  may  hope  that  in  the  serum  of  horses  or  other  animals 
which  have  been  rendered  immune  maj^  be  found  a  direct  antidote  to  this 
disease,  like  that  which  we  now  employ  against  diphtheria. 
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"  Nova  febrium 
Terris  incubuit  coliors." 

HORACK. 

Uistvrij  and  (jeo(jraj)hij — lucabatioii — Onsets  course,  and  symptoms — The  fever 
and  the  interval — The  exanthem — Seiiuela.' — PatJiologij — Contagion — 
Diagnosis — Prognosis — Treatment. 

Mediterranean  fever — Beri-lieri. 

Synonyms. — Dandy  Fexer — Breakbone  Fever — Three-day  Fever — Scar- 
latina rheumatica — Febris  exantheinatica  articulosa.  Other  absurd  names 
are  "  broken-wing  fever,"  and  giraffe,"  the  latter  because  the  neck  is  held 
in  a  stiff  position.  The  word  Denguis  has  been  coined  as  a  Latin  name  of 
the  disease,  l)ut  Dengue  is  the  form  used  by  French  and  German  as  well  as 
English  writers. 

Definition. — A  specific  infective  exotic  fever,  epidemic,  running  a  short 
course,  with  severe  myalgia  and  characteristic  exanthem,  and  usually  with 
a  favourable  result. 

History. — Among  the  new  epidemic  fevers  of  the  last  hundred  years 
is  one  which,  like  yellow  fever,  is  unknown  in  England  ;  but  it  is  common 
in  India  and  some  of  the  colonies.  It  clearly  belongs  to  the  gi*oup  of 
specific  fevers,  though  no  microbe  has  yet  been  discovered.  Among  these 
it  resembles  infiuenza  in  its  wide  prevalence  when  it  invades  a  community, 
in  the  acuteness  of  its  onset,  the  pain  it  occasions,  and  its  usually  favoin*- 
able  event. 

In  1824  this  disease,  hitherto  unknown  to  Indian  surgeons,  broke  out  at 
Rangoon,  in  Burma,  and  quickly  spread  to  Calcutta,  Guzerat,  Benares,  and 
afterwards  to  Aden  and  Zanzibar.  In  1827  the  same  nuiladj-  appeared  in 
the  West  Indies  in  the  island  of  St  Thomas,  and  a  few  weeks  later  in 
the  adjacent  island  of  Santa  Cruz ;  in  1828  it  was  seen  at  Savannah  and 
Charlestoii. 

Dr  Rush,  of  Philadelphia,  described  it  as  prevailing  in  that  city  in 
1780.  It  is  remarkable  that  this  epidemic  was  nearly  coincident  with  one 
at  Batavia  and  one  at  Cairo. 

Durin<x  the  last  fiftv  years  it  has  from  time  to  time  attracted  attention 
both  in  the  Eastern  and  the  Western  tropics.  There  was  an  outbreak  in 
India  in  1871-2,  which  was  said  to  have  come  from  Zanzibar,  passing 
to  Bombay  by  way  of  Aden ;  in  1873  it  spread  to  China  and  to 
Cochin  China,  and  also  to  the  islands  of  Mauritius  and  Reunion.    In  the 
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West  Indies  it  was  last  seen  at  Martinique  in  1871  and  in  1875.  The  only 
spot  in  Europe  in  which  this  malady  has  hitherto  appeared  is  Cadiz,  where 
it  was  obsei-ved  by  Poggio  in  1867  ;  and  an  earlier  epidemic  is  said  to  have 
occurred  in  the  same  town  as  far  back  as  1764.  During  1853  it  was 
common  in  the  United  States,  and  in  1849  in  Brazil.  It  attacked  China 
in  1872.  Recent  accounts  tell  of  the  same  disorder  as  an  epidemic  in  the 
Levant  (1889),  and  again  in  Egypt  in  1896. 

In  St  Thomas  the  negroes  called  the  new  disorder  "  dandy  fever,"  appa- 
rently in  ridicule  of  the  attitude  and  gait  of  the  patient ;  and  it  is  now 
universally  known  as  Dengue — a  Spanish  word,  meaning  prudery." 

Course. — The  period  of  incubation  is  short  :  four  days  according  to 
Cotholendy  ;  one  to  three  or  four,  as  Dr  Manson  observed  it  at  Amoy. 

Dengue  sometimes  sets  in  with  lassitude,  drowsiness,  vertigo,  a  sensa- 
tion of  chilliness  down  the  back,  and  other  febrile  symptoms  ;  but  more 
often  it  begins  suddenly  with  pain  in  some  particular  part  of  the  body, 
coming  on  while  the  patient  is  walking  about,  or  waking  him  from 
sleep  in  the  night.  Dr  Stedman,  who,  in  the  '  Edinburgh  Med.  Journ.'  for 
1828,  gave  an  excellent  account  of  the  disease  in  St  Thomas,  says  that  the 
first  thing  noticed  was  often  a  stiffness  in  one  finger ;  this  would  increase 
and  be  accompanied  by  intense  pain,  which  spread  over  the  whole  hand 
and  up  to  the  shoulder  ;  and  in  a  few  hours  the  fingers  of  both  hands 
would  be  swollen,  stiff,  and  painful.  It  does  not  appear  that  effusion  can 
be  detected  in  the  joints,  as  in  rheumatic  fever ;  but  Hirsch  says  that,  in 
the  rare  cases  of  death,  serous  infiltration  has  been  found  in  the  connective 
tissue  round  certain  joints.  Cotholendy,  in  describing  dengue  in  the  Isle 
of  Reunion,  supposes  there  may  be  effusion  into  the  sheaths  of  the  extensor 
tendons,  which  renders  movement  of  the  joints  so  exquisitely  painful : 
and  he  also  speaks  of  "  a  slight  fulness,  a  sort  of  oedema,"  of  the  hands 
and  feet.  There  is  often  violent  pain  in  the  eyeballs,  which  feel  too  large 
for  their  sockets.  Before  long  every  part  of  the  body  becomes  the  seat  of 
extreme  suffering,  aggravated  by  restlessness,  which  compels  the  patient  to 
be  constantly  changing  his  position.  He  is  also  extremely  prostrate  and 
sleepless.    Children  are  sometimes  delirious. 

The  temperature  rises  until  it  reaches  102°,  103°,  or  104°,  seldom 
higher ;  remissions  occur  three  or  four  times  in  the  twenty-four  hours. 
Most  writers  describe  the  pulse  as  very  rapid,  120  or  140  in  the  minute  : 
but  a  writer  in  the  '  Arch,  de  Med.  Navale  '  for  1874  says  that  he  often 
found  it  not  much  over  SO,  far  lower  than  might  have  been  expected  from 
the  temperature. 

Twining  long  ago  noticed  that  the  face  was  flushed  and  scarlet,  and 
recent  observers  describe  a  fugacious  initial  rash,  consisting  of  bright  red 
patches  upon  the  face,  the  chest,  the  palms  of  the  hands,  and  elsewhere, 
which  subsides  after  the  lapse  of  a  few  hours.  The  whole  body  is  red 
and  swollen,  but  the  forehead,  eyes,  and  cheeks  are  most  affected.  There 
is  anorexia  ;  the  tongue  is  thickly  furred,  with  bright  red  edges.  The 
stomach  is  extremely  irritable,  and  often  rejects  everything  that  is  swal- 
lowed.   The  bowels  are  constipated. 

The  condition  of  the  patient  at  this  period  might  well  cause  considerable 
anxiety  to  anyone  unacquainted  with  the  disease ;  but  at  the  end  of 
twenty-four  or  thirty-six  hours  the  pyrexia  begins  steadily  to  abate,  with- 
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out  any  marked  critical  sweat,  and  the  temperature  soon  falls  to  normal  or 
slightly  below  it.  At  the  same  time  the  pains  in  the  limbs  cease,  and  soon 
there  is  nothing  for  the  patient  to  complain  of  except  a  sense  of  general 
weakness,  loss  of  appetite,  and  backache.  At  this  time  it  is  said  that  the 
glands  in  the  neck,  the  axillae,  and  the  groins  may  be  felt  to  be  slightly  en- 
larged.   The  parotid  is  often  swollen  and  salivation  is  frequent. 

After  an  interval  of  about  three  days  an  exanthem — the  second  rash,  or 
•  terminal  eruption  " — appears.  It  is  first  seen  on  the  palms  of  the  hands, 
next  on  the  feet  and  the  knees,  and  may  in  exceptional  cases  spread  all  over 
the  body.  In  appearance  it  is  intermediate  between  the  rash  of  scarlet 
fever  and  that  of  measles,  and  it  has  also  been  compared  with  the  erythema 
which  sometimes  accompanies  rheumatic  fever.  In  some  cases  it  i.s  attended 
with  the  formation  of  wheals  like  those  of  urticaria,  or  occasionally  of  bullne. 
It  gives  rise  to  a  distressing  sensation  of  tingling,  which  presently  passes 
into  still  more  intolerable  itching.  Its  development  is  sometimes  asso- 
ciated with  a  return  of  pyrexia,  but  recent  obsei-vations  seem  to  have 
shown  that,  as  a  rule,  the  temperature  remains  normal  at  this  period  of  the 
disease.  Consequently  the  fact  that  an  eruption  has  made  its  appearance 
is  not  seldom  overlooked ;  whether  it  is  ever  really  absent  is  doubtful. 
After  a  few  hours,  or  two  or  three  days,  it  subsides  and  disappears,  and 
with  it  the  fever,  if  any.  Afterwards  the  cuticle  begins  to  desquamate, 
usually  as  a  brawny  powder,  but  sometimes  in  large  flakes,  and  this  may 
be  attended  with  considerable  discomfort  and  soreness,  especially  of  the 
feet.  The  second  einiption,  or  true  exanthem,  is  often  associated  with  a 
repetition  of  the  articular  pains,  which  are,  however,  less  severe  than  at 
first. 

Sometimes  after  a  respite  of  three  or  four  weeks  there  is  a  relapse. 
The  pains  return,  and  compel  the  patient  to  take  to  his  bed  again  and  be 
fed  like  a  child.  Dr  Stedman  speaks  of  the  pains  as  most  severe  in  the 
morning  and  wearing  off  toward  evening.  They  are  felt  chiefly  in  the 
fingers  and  toes,  in  the  wrists,  the  ankles,  and  the  knees.  The  affected 
joints  may  be  so  stiff  and  swollen  as  to  produce  deformity.  After  a  few 
days  the  pains  begin  to  subside,  and  one  limb  after  another  becomes  free. 
A  second  relapse  has  occasionally  been  observed. 

Bronchitis  may  occur  as  a  complication,  and  Nielly  has  seen  peri- 
carditis in  severe  cases.  Months  may  elapse  before  the  patient  is  entirely 
exempt  from  return  of  pain,  and  the  weakness  is  long-continued  and 
distressing. 

Protection  from  future  attacks  is,  with  few  exceptions,  complete. 

Etiology. — From  an  epidemic  of  dengue  scarcely  anyone  escape^?,  even 
among  the  inhabitants  of  a  lai'ge  city, — as,  for  example,  among  the  half- 
million  of  residents  in  Calcutta  in  1824.  It  attacks  persons  of  all  ages, 
including  infants  a  few  days  old,  and  the  coloured  races  are  as  liable  to  it 
as  whites.  "  When  it  has  lasted  for  a  little  time,  one  might  think  that 
there  were  none  but  cripples  in  the  place,  so  many  are  seen  limping  about 
the  streets  on  crutches,  with  bodies  half  bent  or  with  arms  in  slings."  The 
duration  of  an  epidemic  is,  according  to  Hirsch,  from  two  to  seven  months. 

The  disease  is  said  by  Dr  Aitken  to  prevail  chiefly  with  sultry,  cloudy 
weather,  or  at  the  time  of  heavy  rains.  Dr  Manson  denies  this.  In  tem- 
perate climates  it  occurs  only  during  summer  and  autumn,  and  disappears 
when  frosts  set  in  :  but  in  the  West  Indies  vicissitudes  of  weather  do  not 
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seem  to  have  interfered  with  its  course.  Its  diffusion  from  one  phiee  to 
another  seems  ijlninlv  to  be  effected  bv  human  intercourse  ;  but  whether  it 
is  contagious  in  the  restricted  sense,  passing  from  the  sick  directly  to  the 
healthy,  is  uncertain.  Dr  Stedman  says  that  in  1827  it  was  introduced  from 
St  Thomas  into  Frederickstadt,  a  town  of  Santa  Cruz,  b}^  some  young  hidies 
wlio  went  to  stay  at  a  house  where  all  the  membei's  of  his  family  were 
attacked,  and  a  few  days  later  it  appeared  in  the  next  house  and  affected 
every  one  there.  Cotholendy  relates  that  an  infant,  which  had  taken  the 
disease  while  with  the  family  of  its  nurse,  was  brought  home  to  its  mother ; 
four  days  aftei-wards  she  fell  ill ;  the  grandmother  and  the  aunt  did  not  see 
the  child  until  the  day  after  its  arrival,  and  they  were  attacked  a  day  later 
than  the  mother. 

No  distinctive  morbid  anatomy  is  known,  and  nothing  has  yet  been 
ascertained  as  to  the  nature  of  the  infective  virus. 

Diagtinsis. — The  epidemic  character  and  the  peculiar  rash,  with  the 
immunity  of  the  heart,  distinguish  this  singular  disease  from  rheumatism, 
the  articular  pains  and  absence  of  sore  throat  from  scarlatina  or  measles. 
l)r  Sandwitli  writes  of  an  epidemic  in  Cairo  that  it  is  more  like  Rubeola 
than  any  other  disease.  It  is  not  malarial,  for  there  is  no  splenic 
enlargement,  and  quinine  is  useless. 

Prognosis.— DengMQ  is  very  seldom  fatal,  but  infants  sometimes  die 
with  convulsions  during  the  primary  pyrexia,  and  old  people  may  succumb 
to  exhaustion  towards  the  end  of  the  disease,  or  to  secondaiy  bronchitis. 
During  convalescence  the  patient  is  prone  to  attacks  of  malaria,  dysentery, 
or  other  tropical  disordei's. 

Among  the  natives  in  India,  Dr  Mouat  had  convincing  proof  that  dengue 
is  severe  and  protracted  when  left  to  run  its  own  course. 

Treatment. — The  practice  recommended  by  this  physician,  and  bv  Twin- 
ing before  and  Aitken  after  him,  was  to  abst^iin  from  bleeding,  and  trust  to 
emetics  and  purgatives.  The  more  modern  practice,  represented  by  Dr 
Manson,  is  to  avoid  purgatives  and  emetics,  as  aggravating  rather  than  re- 
lieving the  distress  of  the  patient.  He  advises  antipyrin  or  antifebrin, 
belladonna,  or  subcutaneous  injection  of  moi-phia  to  meet  the  myalgia  and 
arthralgia.  Change  of  air  and  "  tonics  "  are  recommended  during  conva- 
lescence. 

Liniments  of  chloroform,  belladonna,  or  cajeput  oil  are  often  useful, 
and  Dr  Stedman  found  that  the  application  of  mustard  plastei-s  or  blisters 
to  the  neck  or  to  the  loins  gave  great  relief.  When  the  joints  remain" 
stiff"  and  painful  after  the  subsidence  of  the  disease,  sulphur  baths 
are  said  to  be  useful.  After  the  bowels  have  been  freely  opened,  a  dose  of 
laudanum,  or  Dover's  powder,  completes  the  cure.* 


Mediterranean  Fever.— There  is  another  exotic  fever,  which  used  to  be 

*  For  valuable  observations  on  the  clinical  characters  and  the  treatment  of  deno-ue  as 
well  as  of  yellow  fever,  the  reader  is  referred  to  Dr  Shattuck's  notes  to  the  An^erican 
translation  of  Strunipell's  '  Handbook  of  Medicine.' 

As  in  the  case  of  relapsing  fever  and  plague,  the  writer  thinks  it  proper  to  mention 
that  he  has  never  seen  a  case  of  yellow  fever  or  dengue,  nor  of  the  two  other  exotic  affec- 
tions described  in  this  chapter. 
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kiiuwu  as  Malta  fever,  but  it  is  now  ascertained  to  be  identical  with  that 
known  at  Gibraltar  as  "  Rock  fever,  "  and  it  has  been  met  with  in  Sicily, 
Naples,  on  the  Danube,  in  Constantinople,  and  at  Massowah.  Hence  the 
term  Mediterranean  has  been  applied  to  the  fever  in  the  ofiicial  nomen- 
clature of  the  Registrar-General  of  the  Navy  and  Army,  drawn  up  by  the 
Collev'e  of  Physicians  (1896).  It  was  formerly  called  gastric  remittent 
and  bilious  remittent  fever  ;  and  a  new  title,  IJndulant  Fever,"  was  i»r(>- 
posed  by  the  late  Dr  Hughes. 

This  fever  is  endemic,  not  as  a  rule  epidemic,  and  "  miasmatic,"  not 
contagious  in  origin.  It  begins  sharply,  but  continues  a  very  lingering 
cour.se  of  several  weeks  or  several  month«.  and  is  liable  to  repeated 
relapses.  There  is  no  diarrhoea,  no  exanthem.  and  a  veiy  irregular  course 
of  temjierature.  Muscular  pains,  pi-ofuse  sweats,  a  swollen  spleen,  appear 
to  be  constant,  together  with  acute  i>ain  and  moderate  swelling  of  various 
joints,  particailarly  the  sacro-iliac.  and  occasional  acute  intlannnatittn  of 
the  epididyinis  or  testicle. 

L)r  Bruce,  who  carefully  studied  the  disease  in  1887,  has  described  a 
s|iecitic  microbe,  under  the  title  Micronxrm  nielitenx/s,  as  constantly 
present  in  the  spleen  ('Practitioner,'  vol.  xxxiv,  p.  101).  It  appears  not 
to  Occur  in  the  blood. 

The  course  of  the  disease  is  verj'  tedious,  and  it  leads  to  marked 
amemia,  but  its  mortality  is  very  small  indeed — due  to  hyperpyrexia,  to 
pneumonia,  or  to  endocarditis. 

After  death  the  only  constant  condition  is  enlargement  of  the  spleen. 
None  of  the  lesions  of  enterica  are  present. 

No  efficient  treatment  is  known.  Quinine  and  salicylates  have  no 
eft'ect  on  Malta  fever.  Antipyrin  relieves  the  myalgia,  arthralgia,  and. 
neuraliria,  which  are  the  most  distressing  symptoms. 

A  full  account  of  this  disorder,  bv  Dr  J.  L.  Notter,  will  be  found  in  the- 
second  volume  of  Allbutt's  '  System,'  from  which  the  above  summary  liax 
been  compiled.  See  also  papers  by  Capt.-Surg.  M.  L.  Hughes  *  ('  Med.-Chir. 
Trans.,'  1896.  vol.  Ixxix,  p.  255),  Prof.  A.  E.  Wright,  of  Netley  ('  Brit.  Med. 
J<iurn.,'  April  15th,  22nd.  and  29th,  1896),  and  Dr  H.  E.  Durham  ('J.  of 
Path..'  1898,  vol.  V,  p.  377). 

Beri-heri. — Another  exotic  specific  disease,  which  ha.s  recently  shown  it- 
self in  the  British  islands,  is  known  by  the  above  name  in  Singhalese.  It 
is  endemic  in  Japan,  where  it  is  known  as  Kaldr,  in  Corea,  Shanghai  and 
Hong  Kong,  Manila,  Sumatra,  Java,  Singapore,  and  the  whole  of  the  Malay 
archipelago.  It  is  common  in  Ceylon,  and  not  unknown  in  India  and 
Further  India.  In  Africa  it  is  met  with  in  Madagascar,  Mauritius,  and  Zan- 
zibar, and  on  the  river  Congo  ;  in  America  among  the  West  India  islands, 
in  Brazil,  and  at  Monte  Video. 

Lastly,  Beri-beri  has  sometimes  been  imported  in  ships  from  China. 
Japan,  or  Singapore,  into  the  port  of  London  ;  and  a  severe  outbreak  of 
peripheral  neuritis  in  the  Richmond  Asylum  of  Dublin,  which  was 
more  or  less  constantly  present  from  1894  to  1897,  has  been  explained  to 
the  satisfaction  of  competent  observers  as  nothing  else  but  Beri-beri. 

The  symptoms  begin  wnth  remarkable  depression,  bodily  and  mental, 

*  This  distinguished  officer  was  killed  in  the  engagement  near  Colenso,  in  Natal,  while 
loing  his  duty  on  Sir  Redvers  Buller's  staff,  1809. 
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like  that  of  intiueuza,  but  without  the  fever  or  acute  syuiptoms.  After 
some  days  or  weeks,  loss  of  power  in  the  limbs  appears  ;  often  suddenly, 
with  numbness,  tenderness,  loss  of  knee-jerks,  and  the  other  symptoms  of 
peripheral  neuritis.  At  the  same  time  tkere  is  anasarca,  beginning:  in  the 
face  and  feet,  and  gradually  becoming  general.  The  hands  are  also  aifected, 
and  the  patient  suffers,  beside  the  pain  in  his  limbs,  from  palpitation  and 
dyspepsia.  After  a  variable  time  the  oedema  disappears  with  free 
diuresis,  and  then  the  atrophy  of  the  paralysed  muscles  becomes 
apparent.  They  very  slowly  recover  their  volume  and  power,  and  con- 
valescence may  not  be  completed  for  many  months,  or  even  for  a  year. 

These  symptoms  are  not  equally  pronounced  in  eveiy  patient.  Iii  some 
annemia  is  the  most  striking  feature  of  the  case,  which,  would  be  taken  for 
one  of  renal  or  cardiac  dropsy  until  the  urine  and  the  heart  were  examined. 
In  other  cases  thei-e  is  only  slight  oedema,  and  the  case  presents  itself  as 
one  of  paraplegia  or  of  muscular  atrophy.  In  others  again  dyspnoea  and 
palpitation  ai*e  the  predominant  symptoms,  and  these  are  of  the  gravest 
import. 

It  is  remarkable  that  pyrexia  is  often  absent,  certainly  after  the  earlier 
period  of  the  disease,  and  possibly  throughout.  There  is  no  evidence  of 
affection  of  the  cei-ebral  or  spinal  centres.  The  nerves  are  aft'ected  with  a 
toxic  inflammation  like  that  produced  by  alcohol,  or  by  the  poison  of 
diphtheria ;  and  the  effects — loss  of  power,  anaesthesia,  numbness,  tickling, 
burning,  formication,  tenderaess,  with,  loss  of  knee-jerk  and  early  appear- 
ance of  the  reaction  of  degeneration — are  just  those  observed  in  other 
fonns  of  multiple  parenchymatous  neuritis.  The  distribution  is  constantly 
in  the  legs,  frequently  in  the  arms,  sometimes  also  in  the  trunk  and  face, 
and  very  rarely  in  the  muscles  of  the  eyes  or  neck. 

The  mortality  varies  greatly — from  only  1  per  cent,  to  more  than  half 
the  cases.  It  is  most  often  due  either  tO'  syncope  or  to  gradual  cardiac 
dyspnoea ;  less  frequently  to  di'opsy — pleural  or  pericardial  effusion,  or 
oedema  of  the  lungs.  After  death  the  nerves  are  found  wasted  and  degene- 
rated, and  also  the  muscles  they  supply,  and  the  heart  is  dilated,  with 
vitreous  degeneration  of  its  fibres.* 

The  pathology  of  Beri-beri  is  uncertain.  It  is  certainly  not  a  form 
of  malaria,  nor  of  scurvy,  nor  is  it  caused  by  any  poisonous  food,  nor  by 
aniiemia,  which  is  only  seldom  a  marked  symptom.  It  does  not  depend*  on 
the  presence  of  animal  parasites.  Numerous  investigations  have  been  under- 
taken by  Pekelharing  and  other  pathologists  at  the  instance  of  the  Govern- 
ment in  the  Dutch  East  Indies  ;  but  the  micrococcus  discovered  is  not  yet 
generally  acknowledged  as  either  constant  or  pathogenic.  Beri-beri  does 
not  appear  to  be  directly  contagious,  and  it  does  not  protect  against  recur- 
rence. 

Xo  specific  treatment  is  know-n,  and  Dr  Manson  chiefly  advises  chancre 
of  locality,  and  improved  dietary.  He  treats  the  dropsy  with  laxatives  and 
diuretics,  followed  by  steel,  the  neuritis  by  strychnia,  and  the  cardiac 
symptoms  by  nitrate  of  amyl  or  nitro-glycerine,  by  a  brisk  purge.  ;  nd,  in 
.an  urgent  ease,  by  venesection. 


*  Manson, '  Tropical  Disease?,'  1890,  pp.  221—247. 


ERYSIPELAS 


'EpvffiniXag  t'^.u/Oip  jxtv  e'lmo  rptTrecrBui  ouk  dyuOoi',  i(Tu)Oiv  Si  e^w  (lyaUov. 

HlPPOCEATES,  Apli.  vi,  25.* 

Former  uses  of  the  term — A  contagious  disease — The  specific  microbe — Relation 
of  the  phlegmonous  form  to  facial  idiopathic  erysipelas — Incubation  and 
onset — the  eruption  of  the  face  and  fauces — its  histology — the  symptmis  and 
course — Becurrcnt  erysipelas — Occasional  useful  effects — Comjdications — 
Se<j  aelce — Diagnosis — Prognosis —  Treatment. 

Synonyms. — Febris  erysipelatosa,  Ignis  sacer,  Rosa,  the  Rose,  St 
Anthony's  fire— i^r.  Erysipele  — (?6'r/>i.  Rothlauf. 

Definition. — A  specific  infective  disease,  characterised  by  an  exanthem 
with  f  ever  \  of  short  course,  often  complicated  by  suppuration  and  septi- 
caemia, and  always  the  result  of  invasion  by  a  special  micrococcus. 

Hitherto  all  the  diseases  discussed  have  agreed  in  the  essential  features 
of  the  group  of  diseases  called  Specific,  and  each  has  been  readily  defined 
and  separated  from  any  other  malady.  But  now  we  come  to  less  easily 
limited  categories. 

Erysipelas  and  Diphtheria  have  both  been  the  subjects  of  much  contro- 
versy as  to  the  extent  to  w^hich  each  name  should  apply,  and  as  to  the 
■'  specific "  character  of  many  cases.  The  difficulty  arises  in  each  case 
from  the  prominence  of  the  local  lesion,  and  its  likeness  to  non-specific 
infiammation. 

Erysipelas  is  frequently  mentioned  by  Hippocrates  as  a  form  of  acute 
inflammation  of  the  skin,  and  the  term  has  never  since  been  lost  in  medical 
literature.  There  have,  however,  been  great  differences  of  opinion  as  to 
w^hat  affections  should  be  included  under  this  name. 

Some  physicians,  especially  in  France,  have  separated  a  "  medical 
erj-sipelas  "  of  the  face  and  head  from  the  cases  seen  in  surgical  practice, 
of  erysipelas  attacking  the  limbs  and  the  body  after  injuries.  On  the  other 
hand,  many  surgeons  used  to  regard  as  "  erysipelatfms  "  almost  every  form 
of  spreading  infiammation  of  connective  tissue,  even  including  diffuse  suppu- 
ration of  the  post-peritoneal  structures  after  operations  on  the  rectum. 
This  vieAv  is  strongly  objected  to  by  Volkmann  and  other  German  writers. 
Nor  will  they  allow  the  term  "  phlegmonous  erysipelas  "  to  cases  of  suppu- 
ration or  sloughing  attended  with  intense  redness  of  the  skin,  if  the  sub- 
cutaneous and  intermuscular  textures  are  involved.    Again,  the  epithet 

*  For  erysipelas  to  spread  from  the  surface  inwards  is  a  bad  sign,  but  for  it  to  spread 
from  within  outwiirds  is  a  good  one. 
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"  erysipelatous "  has  been  applied  to  the  septic  peritonitis  of  puerperal 
women,  and  to  the  ascending  suppuration  of  the  urinary  tract  which  follows 
necrosis  of  the  vesical  mucous  membrane.  Lastly,  the  relation  between 
erysipelas  and  erythema  was  at  one  time  much  discussed.  The  latter  tenn 
is  applied  to  various  fomis  of  transient  superficial  dermatitis,  which  will 
be  discussed  in  the  last  section  of  this  work  :  but  without  doubt  it  has 
sometimes  been  confounded  with  slight  cases  of  erysipelas. 

Idiopathic  facial  erysipelas:  its  patliolugij. — All  these  questions  must 
ultimately  be  settled  by  setiological  considerations.  Erysipelas  is  a  con- 
tagious disease.  Of  its  propagation  by  contagion  examples  were  recorded 
many  years  ago  by  Dr  Wells,  of  St  Thomas's  Hospital,  the  author  of  the 
celebrated  '  Essay  on  Dew.'  For  a  long  time  Continental  observers  disputed 
the  possibility  of  such  an  occurrence  :  but  Velpeau  recognised  the  fact, 
Yolkmann  cited  more  than  a  dozen  cases  in  proof,  and  it  is  now  universally 
admitted. 

A  striking  series  of  recorded  cases  was  brousjlit  before  the  Academie  de  Medecine  in 
ISGJ'  by  Dr  Bliii.  One  of  the  surgeons  at  the  Lariboisiere  Hospital  liad  under  his  care  two 
patients  suffering  from  ei'ysipelas,  when  he  was  himself  seized  witli  it.  A  medical  friend 
from  Guise  visited  him  and  fell  ill  after  returning  to  that  place,  where  no  other  case 
of  Llie  disease  then  existed.  Tiiat  gentleman's  .servant  was  attacked,  and  also  a  relative 
wlio  cajne  to  see  him.  The  latter  gave  erysipelas  to  his  wife,  and  three  mcuibei's  of  another 
family  who  were  repeatedly  in  contact  with  them  during  their  illness  suffered  in  their  turn. 
From  this  family  the  disease  spread  to  two  Sisters  of  Mercy,  and  they  conveyed  it  to  the 
medical  man  who  attended  them.    Lastly  it  passed  from  him  to  his  daughter. 

Erysipelas  is  not  only  a  contagious,  but  also  a  specific  disease,  in  the 
sense  of  being  always  dependent  upon  the  entrance  into  the  body  of  a 
definite  virus  from  without.  It  is  a  mistake  to  suppose  that  the  disease, 
like  pysemia,  constantly  becomes  prevalent  wherever  surgical  patients  are 
crowded  together  under  unfavourable  conditions.  In  the  Crimean  war  of 
1853-4,  in  the  Austro-Prussian  war  of  1866,  and  in  the  Franco-German  war 
of  1870,  repeated  examples  presented  themselves  of  hospitals  which  it  was 
impossible  to  keep  healthy,  and  yet  erysipelas  never  appeared.  On  the 
other  hand,  there  have  been  many  instances  in  which  it  has  prevailed 
in  a  single  ward  of  a  hospital.  Whether  it  ever  spreads  as  an  epidemic 
over  an  entire  district,  like  typhus  or  scarlatina,  is  more  doubtful.  Between 
1841  and  1854  this  is  said  to  have  been  the  case  in  certain  parts  of  the 
United  States,  but  both  Yolkmann  and  Hirsch  are  of  opinion  that  the  sup- 
posed erysipelas  was  more  probably  diphtheria. 

In  a  hospital  the  poison  of  erysipelas  often  clings  to  particular  wards, 
and  even  to  particular  beds,  Avith  extreme  obstinacy.  Mr  Savory,  in  1873, 
recorded  that  during  a  small  epidemic  which  occurred  at  St  BartholomeAV s, 
the  disease  almost  always,  in  passing  from  one  to  another,  attacked  the 
nearest  patient  who  had  an  open  wound.  The  late  Mr  de  Morgan,  in 
Holmes'  '  System  of  Surgeiy,'  cites,  on  the  authority  of  Dr  Goodfellow,  an 
extraordinar}'  instance  in  which  erysipelas  spread  in  regular  order  throuirh- 
out  a  ward  of  thirteen  beds  to  almost  every  patient  in  turn,  gointr  down  one 
side  of  the  ward  and  then  up  the  other  side.  The  following  case  was  ob- 
served by  Mr  de  Morgan  himself.  It  haA-ing  been  found  at  the  Middlesex 
Hospital  that  patients  occupying  two  adjacent  beds  Avith  a  AvindoAv  betAveen 
them  Avere  particularly  apt  to  be  attacked,  the  suspicion  arose  that  this 
might  be  due  to  the  presence  of  a  dustbin  in  th-^?  area  beloAv.    It  Avas 
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cleaned  out.  and  there  were  no  further  cases.  Two  years  hiter  the  disease 
reappeared,  and  it  was  found  that  the  dustbin  had  ajrain  become  foul,  but 
the  adoption  of  the  same  measures  as  before  rendered  the  beds  again 
healthy.  In  this  instance  it  might  perhaps  be  doubted  whether  the  impure 
air  actually  conveyed  a  poison  to  the  patients,  or  whether  it  merely  pre- 
disposed them  to  be  attacked.  IKu  no  such  doubt  attaches  to  another  set 
of  cases,  recorded  by  Dr  Konig,  of  Rostock,  in  the  "  Arch.  d.  Heilkunde  '  for 
1870.  In  the  hospital  of  that  town  a  small  epidemic  of  erysipelas  was 
clearly  traced  to  infection  from  the  cushion  of  the  operating  table.  This 
cushion  was  deeply  discoloured  with  blood,  and  from  the  day  it  was  removed 
no  fresh  case  occurred. 

The  contagion  is  undoubtedlv  conveved  not  onlv  bv  direct  contact  with 
a  patient,  but  also  by  fomites,  probably  by  the  air,  and  thei-e  is  reason  to 
believe  bv  the  dead  bodv. 

So  long  ago  as  1873,  Dr  J.  Orth,  of  Bonn,  recorded  in  the  "  Arch,  fur 
experim.  Path.'  a  series  of  experiments  in  which  he  infected  rabbits  by 
the  subcutaneous  injection  of  fluid  taken  from  an  erysipelatous  bulla  in 
man  ;  he  also  transmitted  the  disease  from  rabbit  to  rabbit  by  inoculating 
with  licjuid  from  inflamed  and  (edematous  parts  of  the  skin,  and  even  with 
blood  from  animals  already  infected.  That  erysipelas  can  be  conveyed  in 
a  similar  manner  from  one  human  being  to  another  seems  to  be  established 
by  an  old  observation  accidentally  made  by  Doepp  :  he  vaccinated  nine 
•children  with  lymph  from  a  child  who  on  the  follow-ing  day  fell  ill  with 
erysipelas  ;  and  all  were  attacked  by  the  latter  disease. 

Orth  found  micrococci  in  the  infecting  fluid  with  which  he  made 
his  experiments  on  rabbits,  and  he  succeeded  in  producing  erysipelas 
bv  inoculating  animals  with  micrococci  that  had  undergone  artificial  culti- 
vation.  The  presence  of  such  organisms  in  erysipelas  had,  indeed,  been 
previotisly  demonstrated  by  Lukomsky  and  by  Hiiter,  not  only  in  tissues 
aft'ected  with  the  disease  and  in  the  (edematous  fluid  which  satruates  them, 
but  even — in  small  numbers — in  the  blood.  Subsequent  investigations  by 
Fehleisen  and  Koch  in  1883  confirmed  the  constant  presence  of  a  special 
micrococcus  occtirring  in  chains,  now  named  Stre ptococcun  enjslpelatumi<. 
Cancerous  tumours  have  been  injected  with  a  pure  cultivation  of  this 
microbe,  and  erysipelas  has  followed  as  was  intended.  The  streptococcus  is 
often  found  in  the  thin  serum  of  a  bulla  and  pus  of  an  abscess,  and  in  the 
lymph  channels  ;  but  is  absent  or  only  sparingly  present  in  the  blood.  It 
is  excessively  minute,  smaller  than  the  granules  observed  in  the  lymph  of 
vaccinia.  Cultivation  and  inoculation  seem  to  establish  its  specific  dis- 
tinction from  Streptococcus  p(jo(jenf'<,  although  some  competent  critics  still 
doubt  it. 

Thus  all  the  tests  enumerated  in  p.  18  are  satisfied,  and  we  may  con- 
clude that  erysipelas  is  a  "  specific  disease." 

Phlegmonous  erysipelas.- — The  question  remains  of  the  relations  be- 
tween the  various  forms  of  disease  that  have  been  included  under  the  name 
of  erysipelas.  Volkmann  admits  that  acute  diffused  suppuration,  diph- 
theria, or  puerperal  fever,  when  introduced  into  a  hospital  free  from  erysi- 
pelas, is  often  followed  by  erysipelas  of  the  face.  He  cites  a  case  in  w^hich 
a  man  who  had  a  severe  gunshot  wound  of  the  foot  died  of  "  pseudo-erj^si- 
pelas,"  which  in  several  places  had  passed  on  to  gangrene.  A  brother 
who  attended  him  was  attacked  with  erysipelas  of  the  face,  and  so  was  a 
nurse ;  and  several  other  persons  became  affected  with  phlegmonous  inflam- 
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mations.  Such  occun-ences  are  the  more  striking  because  contagiousness 
is  a  far  less  marked  feature  of  eiysipelas  than  of  manj^  specific  mahidies. 
But  just  as  in  cultivation  experiments  there  is  great  difficult}^  in  keeping 
fluids  free  from  accidental  contamination  with  foreign  bacteria,  so  diseased 
surfaces  in  living  patients  may  afford  a  favourable  nidus  for  the  growth  of 
a  specific  microbe,  and  thus  erysipelasi.be  grafted  on  suppuration.  In 
phlegmonous  erysipelas  it  is  quite  possible  that  Streptococcus  jjyogenes  may 
be  mingled  with  Streptococcus  erysipelatosns,  and  hence  the  disease  be  due 
to  a  mixed  infection. 

It  was  formerly  thought  that  erysipelas  of  the  face  and  head,  as  physi- 
cians see  it,  differed  from  the  surgical  affection  in  appearing  upon  the 
unbroken  skin,  without  any  wound  or  abrasion.  Trousseau,  however, 
pointed  out  that  it  often  starts  from  some  slight  breach  of  surface,  as 
from  a  suppurating  pimple  at  the  angle  of  the  eye,  which  the  patient  may 
have  scratched,  or  from  a  trifling  eczematous  eruption  on  the  nose,  or  from 
a  fissure  at  the  corner  of  the  mouth,  or  even  from  a  sore  gum  due  to  a 
decayed  tooth.  This  view  has  since  been  adopted  both  by  Yolkmann 
and  by  Zlilzer.  A  most  careful  record  of  observations  for  the  purpose  of 
testing  its  correctness  was  made  by  Konig.  Among  twenty-nine  cases  of 
erysipelas  of  the  face  or  scalp  which  occurred  in  the  inmates  of  a  prison 
at  Ziegenhain,  fifteen  were  traceable  to  previous  injur}^  of  the  affected 
parts.  The  supposition  is  that  the  contagious  microbe  of  the  disease  settles 
upon  the  spot  which  afterwards  becomes  the  seat  of  erysipelatous  inflam- 
mation, and  that  infection  of  the  blood  is  secondary.  The  complete  want 
of  symmetry  in  the  distribution  of  the  rash  furnishes  a  strong  argument  in 
favour  of  this  view.  Nevertheless  one  often  fails,  after  careful  search,  to 
find  a  primary  lesion,  and  is  forced  to  admit  that  though  a  breach  of  the 
skin  is  the  most  frequent,  it  is  not  the  only  inlet  for  the  virus.  The  outlet 
is  probably  the  cast-off  epithelium  of  the  affected  skin  or  mucous  mem- 
brane. 

Baumgarten  found  the  streptococcus  of  erysipelas  in  the  wards  of  a 
hospital,  so  that  it  may  be  in  some  cases  a  "  miasmatic  contagious  disease, 
like  plague. 

Predisposing  causes. — The  presence  of  a  wound,  combined  with  neglect 
of  antiseptic  precautions,  favours  the  occurrence  of  the  disease.  Erysipelas 
is  no  doubt  always  derived  from  another  case  of  the  same  disease  \  but  it 
does  not,  as  a  rule,  spread  to  healthy  persons,  and  surgeons  have  often 
conveyed  the  contagion  by  hands,  bedding,  and  vestments  Avithout  suffering 
themselves. 

Women  are  believed  to  be  somewhat  more  liable  to  facial  erysipelas  than 
men,  and  it  is  supposed  to  be  most  common  "  in  spring  and  fall." 
Drunkards  are  particularly  exposed  to  it  if  they  receive  any  injuiT,  and  so 
are  patients  suffering  from  Bright's  disease. 

Incubation.— The  incubation  of  erysipelas  appears  to  last  from  one  to 
three  or  four  days.  In  Fehleisen's  experimental  inoculations  the  period  of 
incubation  was  from  fifteen  to  sixty  hours. 

There  is  reason  to  believe  that  during  this  time  local  changes  are 
actively  going  on,  although  there  is  no  obvious  inflammation  of  the  skin. 
For  it  had  long  ago  been  noticed  by  Frank  and  by  Chomel  that  the  de- 
velopment of  erysipelas  of  the  face  is  often  preceded  by  pain,  tenderness 
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and  swelling  of  the  cervical  glands  ;  and  the  late  Mr  Busk,  after  close  ob- 
servation of  a  large  number  of  cases,  was  convinced  that  this  was  an 
invariable  occurrence.  Perhaps  inflammation  is  already  going  on,  but  the 
lymphatics  carry  off  the  exudation  as  fast  as  it  appears.  Doepp's  cases 
of  erysipelas  following  vaccination  seem  to  show  that  the  infective  micro- 
zymes  of  the  disease  must  be  multiplying  locally  during  incubation,  for 
the  lymph  which  conveyed  erysipelas  was  taken  from  the  aanu  of  a  child 
in  whom  the  disease  did  not  appear  until  the  following  day.  Nor  is  there 
any  difficulty  in  imagining  that  the  blood  may  even  at  this  early 
period  contain  the  specific  streptococci,  whether  by  direct  absorption 
through  the  veins  or  by  transmission  through  the  lymph-glands,  and 
onwards  through  the  thoracic  duct.  Before  the  outbreak  of  erysipelas  the 
patient  often  feels  ill,  shivery,  languid,  or  drowsy  ;  his  pulse  is  frequent  and 
his  temperature  raised  ;  he  may  suffer  from  nausea,  vomiting,  or  diarrhoea, 
and  sore  throat  very  frequently  accompanies  the  complaint. 

On  the  other  hand,  Volkmann  states  that  in  many  cases  he  has 
watched  the  development  of  erysipelas  in  patients,  already  in  hospital, 
whose  temperatures  had  been  systematically  observed  for  some  time  pre- 
viously, and  has  never  seen  any  prodromal  symptoms  whatever.  In  his 
opinion,  whenever  they  seem  to  be  present,  the  fact  really  is  that  the  local 
affection  has  already  begun,  but  in  some  deeply  seated  part,  so  that  it 
remains  undiscovered.  Trousseau  maintained  that  erysipelas  of  the  face 
often  starts  from  the  mucous  membrane  of  the  palate  and  fauces,  and 
reaches  the  skin  by  passing  outwards  through  the  nostrils.  Such  a  course 
might  well  account  for  the  early  swelling  of  lymph-glands. 

Dr  Fagge  observed  a  case  in  point  in  1882.  A  man  who  had  had  jaundice  for  some 
time  was  admitted  under  his  care  on  June  24.th.  His  temperature  was  then  105°.  He  said 
that  his  febrile  symptoms  had  begun  with  a  slight  rigor  on  the  evening  of  the  22nd.  There 
was  no  evidence  of  pylephlebitis  or  other  local  affection  of  the  liver  to  account  for  the 
pyrexia.  On  the  26th  the  end  of  the  nose  was  found  to  be  red,  and  a  blush  of  erysipelas 
soon  spread  over  the  face.  It  was  then  remembered  that  when  he  first  came  into  the  hos- 
pital he  complained  of  sore  throat,  and  that  on  the  25th  the  clinical  clerk  had  noticed  the 
subma.xillary  glands  to  be  swollen. 

Onset  and  exanthem. — The  onset  of  erysipelas  is  usually  sudden,  and  it 
is  often  marked  by  rigors.  The  late  Dr  Woodman  (in  his  translation  of 
Wunderlich's  work)  remarks  that  even  in  adults  epileptiform  convulsions 
are  not  uncommon.  The  temperature  may  rise  in  twelve  hours  to  104°,  and 
usually  reaches  its  fastigium,  which  may  be  at  105°  or  even  106°,  within 
the  first  two  or  three  days. 

In  some  cases  severe  febrile  symptoms  may  set  in  and  last  for  a  day 
or  two  before  the  rash  appears.  This  "  prodromal  "  period  between  that  of 
incubation  and  the  appearance  of  the  exanthem  is  exactly  what  we  notice 
in  cases  of  scarlatina,  measles,  and  smallpox.  The  writer  has  seen  it 
last  three  days,  with  high  temperature,  severe  headache,  and  thickly  furred 
tongue. 

Usuallv,  however,  within  a  few  hours  of  the  rise  of  temperature  some 
part  of  the  skin,  usually  near  the  angle  of  the  eye  or  the  ala  of  the  nose, 
begins  to  bum  and  tingle.  It  soon  becomes  red  and  swollen,  and  the 
redness  rapidly  deepens  into  a  crimson  blush,  which  fades  under  pressure, 
but  returns  as  soon  as  the  pressure  is  removed.  It  spreads  until  in  a  day 
or  two  it  may  cover  the  whole  of  the  face,  and  where  it  is  spreading, 
has  a  well-defined,  slightly  raised  border,  beyond  which,  however,  pro- 
jecting processes  advancing  into  the  subcutaneous  tissue  may  be  felt  with 
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the  tinger.  On  the  other  hand,  where  it  is  stationary,  its  edo;e  fades  oft" 
gradually  into  the  healthy  skin  beyond.  There  is  extreme  swelling,  espe- 
cially where  the  skin  is  loose,  as  on  the  eyelids;  these  become  converted 
into  smooth,  rounded,  translucent  tumours,  and  it  is  impossible  to  separate 
them  so  as  to  get  a  view  of  the  eyeballs.  The  features  are  so  altered  that 
the  patient  cannot  be  recognised.  The  surface  is  tense  and  shining,  though 
it  may  be  made  to  pit  by  keeping  up  gentle  pressure  on  it.  There  are  ofteu 
a  few  scattered  vesicles,  or  blebs,  which  may  reach  a  large  size  :  and 
Volkmann  confirms  a  statement  originally  made  by  Sanson  that  minute 
vesicles  can  always  be  seen  with  a  lens. 

For  three  or  four  days  the  disease  may  go  on  spreading,  until,  if  it 
began  upon  the  face  or  the  head,  it  may  cover  the  surface  down  to  the  root 
of  the  neck.  Volkmann,  however,  remarks  that  the  chin  always  remains 
untouched.  The  conditions  which  determine  its  advance  in  one  line 
rather  than  another  were  carefully  studied  by  Pfleger,  whose  views  are 
endursed  by  Zlilzer.  It  would  seem  that  this  depends  mainly  upon  the 
arrangement  of  the  subcutaneous  connective-tissue  bundles ;  they  every- 
where interlace,  so  as  to  form  rhomboidal  meshes,  but  these  are  usually 
horizontal  tir  oblique,  whereas  on  the  chin  their  direction  is  vertical. 
Pfleger  also  maintains  that  wherever  the  skin  is  tied  down  to  the 
deeper  parts  the  spread  of  eiysipelas  is  retarded  or  arrested, — as,  for 
example,  along  the  crest  of  the  ilium  and  Poupart's  ligament.  Erysipelas 
of  the  face  iind  head  seldom  extends  far  upon  the  chest  ;  but  when  the 
disease  begins  upon  the  trunk  or  upon  a  limb,  it  may  spread  until  it  has 
covered  the  whole  body.  If  it  goes  on  advancing,  however,  it  subsides  in 
the  parts  first  attacked  while  it  is  springing  up  elsewhere  :  hence  it  is  never 
a  universal  or  a  symmetrical  exanthem.  Beyond  an  affected  area  small 
islets  of  redness  may  not  infrequently  be  seen,  but  these  are  always  con- 
nected with  it  subcutaneously.  Volkmann  declares  that  erysipelas  never 
gives  rise  to  two  or  more  patches  at  a  distance  from  one  another  :  it  may, 
indeed,  happen  that  in  a  case  of  double  amputation  both  stumps  are 
affected,  or  that  in  a  case  of  erysipelas  of  the  head  the  disease  breaks  out 
a  few  days  later  round  a  pimple  on  the  leg  ;  but  such  cases  are  probably 
due  to  multiple  infection. 

Erysipelm  faucium. — During  an  epidemic  of  erysipelas  in  a  hospital  it 
is  no  unconniion  thing  for  eases  of  sore  throat  to  occur,  which  are  evidently 
of  the  same  nature,  but  in  which  the  skin  remains  unaffected.  An  account 
of  this  form  of  the  disease  was  given  by  Cornil,  based  upon  a  study  of 
eighteen  cases.  He  describes  a  shining,  purple-red,  edematous  swelling  of 
the  fauces,  sometimes  accompanied  with  the  formation  of  bullse.  The 
tonsils  often  take  no  part  in  it.  The  lymph-glands  below  the  jaws  and  in 
the  neck  are  much  enlarged.  There  is  considerable  pain  in  swallowing,  and 
sometimes  a  profuse  flow  of  saliva. 

Erysipelas  may  begin  at  the  nostrils  and  spread  to  the  nares  and 
pharjmx,  or  in  the  throat  and  spread  to  the  face,  or  at  the  eyes  and  spread 
to  the  nostrils. 

Hki(j]i>(iy. — ^The  minute  anatomy  of  erysipelas  was  first  studied  by 
Biesiadecki,  and  more  recently  by  Volkmann  and  Steudener.  In  the  dead 
body  the  disease  is  so  little  marked,  from  the  redness  and  swelling  having 
almost  completely  disappeared,  that  Volkmann  was  surprised  at  finding 
the  deeper  strata  of  the  cutis,  as  w^ell  as  the  subcutaneous  tissue,  infiltrated 
with  enormous  numbers  of  granular  leucocytes.    He  gives  a  drawnnir  of  the 
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iiiicroseopiL'al  .ippearauces,  in  which  the  cells  are  seen  pixcked  closely  side 
by  side.  In  the  more  superficial  strata,  they  are,  however,  scattered  very 
sparinjjly.  The  structure  of  the  bullae  was  investigated  at  Vienna  in  1868 
by  Dr  Haight,  of  New  York.  He  found  them  to  be  divided  into  loculi  by 
irregular  septa  which  are  made  up  of  cells  of  the  rete,  drawn  out  into  long 
spindle-shaped  and  branching  processes.  The  fluid  of  the  bullae  contains 
numerous  leucocytes,  and  is  often  converted  into  pus.  The  specific  strepto- 
cocci of  the  contagion  are  found  in  the  fluid  that  tills  the  vesicles  or  blebs, 
and  in  greater  numbers  in  the  lymph-spaces  of  the  affected  cutis. 

SyiniHonis. — While  the  local  process  is  thus  running  its  course  the 
pyrexia  continues,  the  temperature  rising  and  falling  irregularly,  or  remain- 
ing at  nearly  the  same  level.  According  to  Reynolds  it  is  frequently  lower 
in  the  evening  than  in  the  morning.  The  pulse  is  quick,  and  it  is  generally 
soft  and  feeble  ;  it  may  be  dicrotic  or  intermittent.  There  is  usually  more 
or  less  delirium  at  night,  and  sometimes  violent  maniacal  excitement.  The 
patient  often  complains  of  headache,  sleeplessness,  and  irritability  of  sight 
and  hearing.  He  has  no  appetite,  and  is  thirsty  :  the  tongue  is  thickly 
coated,  and  there  is  often  dian-hcea. 

The  urine  is  scanty,  albmuinous,  and  may  often  contain  casts  and  blood. 
The  writer  looked  for  this  in  a  series  of  cases  when  medical  registrar  at 
(jUv's  Hospital,  and  found  it  more  often  present  than  in  any  other  fever. 

The  duration  of  erysipelas  is  variously  stated  by  different  writers  ;  it  is, 
in  fact,  uncertain.  Billroth  says  it  seldom  reaches  fourteen  days  ;  Volk- 
mann  puts  it  at  about  six  or  eight.  When  the  disease  wanders  over  the 
body  and  limbs  it  may  rxin  on  for  weeks,  or  even  months.  The  final 
defervescence  is  usually  sudden,  the  temperature  falling  to  the  normal  point 
in  a  few  hours. 

The  subsidence  of  the  exanthem  is  also  rapid,  and  then  the  skin 
becomes  pale  and  flaccid,  and  shrivels  ;  at  the  same  time  other  parts  of  the 
surface  may  be  at  the  height  or  the  beginning  of  the  morbid  process. 
Volkmann  and  Steudener  have  investigated  the  histology  of  this  stage  of 
the  process  ;  they  find  that  in  the  subcutaneous  tissue  the  leucocytes  dis- 
appear with  extraordinai'v  rapidity,  breaking  down  in  a  few  hours  into  a 
granidar  dehrif:  in  the  superficial  layers  of  the  cutis  they  remain  visible  a 
little  longer,  but  within  a  day  or  two  all  signs  of  tissue  changes  vanish.  In 
the  meantime  the  vesicles  or  bullae  have  dried  up  into  yellowish  crusts. 
The  cuticle  subsequently  desquamates,  and  is  detached  either  in  flakes  or  as 
a  branny  powder.  When  the  scalp  has  been  the  seat  of  the  disease,  the 
hair  falls  out  for  a  time  but  is  soon  reproduced. 

But  it  does  not  always  happen,  even  when  a  case  of  erysipelas  ends  in 
recovery,  that  the  local  affection  subsides  thus  favourably.  Delicate  parts, 
as  the  eyelids,  the  prepuce,  or  the  labia,  sometimes  slough.  In  other 
cases,  when  the  swelling  has  gone  down,  abscesses  form  beneath  the  skin, 
and  need  lancing.    Suppuration  of  the  swollen  lymph-glands  is  very  rare. 

Recurrence. — Erysipelas  does  not  protect  against  its  own  recurrence. 
In  surgical  wards  it  used  to  be  no  uncommon  thing  for  a  patient  to  have 
two  or  even  three  successive  attacks  Avhile  a  large  wound  was  healing. 
Women  sometimes  have  the  disease  once  or  oftener  every  year. 

In  course  of  time  this  "  recurrent  "  or  "  habitual  '  erysipelas  leads 
to  a  persistent  thickening  and  induration  of  the  nose,  ears,  or  eyelids, 
which  greatly  deforms  the  countenance.  The  writer  has  seen  patients  in 
whom  this  mild  recurrent  erysipelas  of  the  face  (miscalled  erythema)  re- 
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curred  again  and  again  for  several  years.  The  same  pathological  process 
is  seen  in  the  production  of  elephantiasis. 

Effect  on  other  forms  of  inflainmation. — A  remarkable  result  of  an 
attack  of  erysipelas  is  that  it  is  sometimes  followed  by  the  disappearance 
of  other  long-standing  affections  of  the  skin.  This  seems  to  have  been  first 
noticed  by  Cazenave  in  cases  of  chronic  eczema  and  lupus.  But  even  sarco- 
matous growths  may  vanish  in  a  similar  way.  Volkmann  gives  copies  of 
photographs  taken  from  a  woman  under  the  care  of  Dr  Busch,  who  had 
several  tumours  on  the  face,  varying  in  size  from  a  hazel-nut  to  u 
pigeon's  egg :  a  portion  of  one  of  them  was  excised,  whereupon  she 
was  attacked  with  erysipelas,  and  this  led  to  the  absorption  of  all  the 
rest.  In  two  other  patients  enormous  tumours  of  the  cervical  glands 
underwent  marked  decrease  of  size  under  similar  circumstances  :  sym- 
ptoms of  collapse,  however,  set  in,  which  in  one  case  proved  fatal,  while 
in  the  other  case,  as  recovery  took  place,  the  growth  rapidly  regained 
its  former  dimensions.  This  patient  had  been  intentionally  exposed  to 
erysipelatous  infection,  in  the  hope  that  it  might  act  beneficially  upon  her 
disease.  The  tumour  from  the  former  patient,  who  died,  was  examined 
histologically  by  Kindfleisch,  who  found  that  almost  the  whole  of  it  had 
undergone  fatty  degeneration,  so  that  only  in  certain  portions  could  the 
structure  of  a  round-cell  sarcoma  still  be  recognised. 

Coniplications. — -When  there  have  been  severe  cerebral  symptoms  it  was 
formerly  supposed  that  inflammation  had  extended  from  the  scalp  or  face 
to  the  membranes  of  the  brain.  Examination  after  death,  however,  has 
veiy  rarely  verified  this  suspicion.  When  the  disease  has  spread  inwards 
from  the  orbit  through  the  sphenoidal  fissure,  the  meningitis  that  followed 
has  been  probably  the  result  of  a  mixed  infection  by  other  streptococci. 

It  is  not  uncommon  for  the  disease,  when  it  affects  the  fauces,  to  extend 
onwards  to  the  larynx,  and  so  to  destroy  life,  unless  tracheotomy  obviates 
the  danger.  The  folds  at  the  entrance  of  the  larvnx  are  intenselv 
oedematous,  or  infiltrated  with  pus.  This  was  the  immediate  cause  of 
death  in  the  case  of  John  Stuart  Mill,  who  died  at  Avignon  of  faucial 
erv^sipelas. 

In  other  cases  the  immediate  cause  of  death  is  pneumonia  or  pleurisy. 
In  the  '  Guy's  Hospital  Reports '  for  1861  Wilks  recorded  two  cases  in 
which  erysipelas  of  the  abdomen  appeared  to  have  set  up  fatal  peritonitis. 

Sometimes  erysipelas  of  the  fauces  spreads  by  the  Eustachian  tube  to  the 
tympanum,  and  there  excites  suppuration  with  rupture  of  the  membrane 
(Cheyne).  A  curious  complication,  twice  observed  in  France  by  Larcher 
('  Arch.  Gener.,'  1864),  is  ulcer  of  the  duodenum,  perhaps  of  the  same 
pathology'  as  that  which  sometimes  follows  bums  and  scalds.  In  a  third 
example,  reported  by  Malherbe  ('  Arch.  Gener.,'  1865),  there  were  ulcers 
in  tlie  lower  part  of  the  ileum.  Bayer  has  related  in  the  '  Arch.  d. 
Heilkunde  '  for  1870  a  case  in  which  severe  hsemoiThage  from  the  bowels 
preceded  death  :  the  only  lesion  found  at  the  autopsy  was  intense  con- 
gestion of  the  ileum. 

It  has  been  questioned  whether  pyaemia  is  frequently  associated  with 
erysipelas  in  the  same  patient.  Zlilzer  says  that  this  is"  only  the  case  in 
the  phlegmonous  fonn  attended  w4th  diffuse  suppuration  of  the  connective 
tissue;  and  our  observations  at  Guy's  Hospital  seem  to  bear  out  this 
statement.     Volkmann,  however,  observed  metastatic  abscesses  in  more 
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than  one  third  of  his  fatal  cases.  There  may  liave  been  an  embolic  and 
septicfemic  process  going  on  independently  of  the  specific  contagion. 

Sequelce. — Scars  only  follow  "phlegmonous  erysipelas;"  but  when  re- 
peated attacks  affect  the  same  part  a  chronic  hypertrophy  of  the  skin,  with 
oedema  durum  of  the  subcutaneous  tissues  and  lymphatic  engorgement, 
sometimes  follows  ;  and  thus  the  condition  known  as  elephantiasis  of  the 
legs  and  the  scrotum  is  often  the  result  of  recun-ent  eiysipelas. 

Various  affections  of  the  eyes  may  follow  an  attack  of  erysipelas- 
opacity  of  the  cornea  and,  it  has  been  said,  optic  neuritis.* 

It  is  very  rare  for  the  febrile  albuminuria  which  is  so  very  frequent  a 
symptom  of  this  malady  to  persist,  so  that  Bright's  disease  is  scarcely  ever 
to  be  traced  to  this  origin.  The  writer  has  only  met  with  a  single  un- 
doubted instance  of  this  result. 

Diagnosis. — The  recognition  of  erysipelas  is  easy  apart  from  questions 
as  to  its  relation,  on  the  one  hand,  to  phlegmonous  dermatitis  and  diffused 
suppuration,  and,  on  the  other  hand,  to  certain  forms  of  erythema.  Herpes 
zoster  of  the  first  division  of  the  fifth  nerve  is  sometimes  mistaken  for  eiysi- 
pelas,t  and  so  is  traumatic  inflammation  or  acute  eczema  with  oedema  of 
the  eyes  or  scrotum  or  prepuce. 

Prognosis. — This  is  generally  favourable  for  the  cases  of  facial  erysipelas 
that  come  under  the  care  of  physicians,  except  in  old  people  and  infants  : 
in  the  latter  it  not  infrequently  appears  at  the  umbilicus,  and  proves 
rapidly  fatal.  Even  in  surgical  practice  recovery  so  generally  takes  place 
that  it  is  difficult,  as  Dr  Wilks  has  remarked,  to  understand  how  it  came  to 
pass  that  the  common  form  of  certificate  submitted  to  a  magistrate  in  cases 
of  slight  wounds  used  to  be  that  there  was  no  danger,  "  unless  erysipelas 
should  ensue."  It  may  be,  as  he  suggests,  that  what  really  was  pyaemia  was 
often  set  down  to  erysipelas.  There  can  be  no  doubt,  however,  that  ery- 
sipelas itself  was  once  far  more  fatal,  at  least  in  certain  institutions,  than  it 
is  at  present ;  thus  Volkmann  says  that  in  the  old  Hotel  Dieu  at  Paris  it 
would  often  happen  that  the  majority  of  surgical  cases  attacked  by  it  ended 
in  death.  Probably  the  difference  depends,  first,  on  the  segregation  and 
antiseptic  treatment  of  cases ;  and  secondly,  on  the  fact  that  patients 
suffering  from  erysipelas  are  now  supplied  with  beef-tea  and  wine  or  brandy, 
instead  of  being  bled  or  leeched  and  kept  on  low  diet. 

That  when  erysipelas  spreads  from  the  skin  to  mucous  membranes  it 
is  more  dangerous  than  when  it  spreads  from  within  outwards  is  the 
aphorism  of  ancient  medicine  placed  at  the  head  of  this  chapter,  and  it 
is  supported  by  modem  experience. 

In  adults  a  fatal  termination  is  likely  to  occur  only  when  the  patient 
has  chronic  disease  of  the  kidneys,  or  has  been  intemperate,  or  is  otherwise 
broken  down  in  health.  Before  death  the  temperature  usually  rises  to  a 
great  height,  and  sometimes  it  goes  on  rising  for  a  short  time  afterwards. 

*  See  on  this  point,  liowever,  au  abstract  of  numerous  observations  made  iu  Kussia 
which  appeared  in  the  'London  Medical  Record'  for  November,  1888,  p.  473. 

t  I  once  found  lying  in  my  ward  a  youth  whose  face  was  covered  witli  flour,  through 
which  a  diffused  redness  was  visible,  while  the  eyelids  were  enormously  swollen.  The  first 
glance,  however,  showed  that  the  attectiou  scarcely,  if  at  all,  passed  the  middle  line  of  the 
forehead;  and,  according  to  the  account  which  the  patient  himself  gave,  it  had  begun  with 
an  eruption  of  vesicles.  I  tiierefore  made  a  confident  diagnosis  that  the  case  was  one  of 
zoster,  and  dropped  atropine  into  the  eye,  on  account  of  the  danger  of  iritis.  At  my  ne.\t 
visit  the  redness  and  swelling  had  disappeared  without  desquamation,  and  the  vesicles  had 
dried  up  into  characteristic  dark  brown  eschars. — C.  H.  F. 
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TreatiiKitl. — In  this  country  we  believe  that  the  tincture  of  steel  has  a 
marked  influence  in  checking  erysipelas.  Mr  de  Morgan,  from  his  experi- 
ence at  the  Middlesex  Hospital,  spoke  most  positively  of  its  efficacy  in 
reducing  the  duration  of  the  disease,  so  that  it  subsides  in  from  two  to  four 
days,  instead  of  lasting  a  week  or  ten  days.  He  gave  at  least  a  fluid 
drachm  or  ai  drachm  and  a  half  daily,  and  sometimes  as  much  as  an  ounce  ^ 
and  a  half.    On  the  Continent  it  is  more  usual  to  give  quinine. 

When  a  case  comes  under  observation  at  the  very  commencement  of  the 
disease  an  emetic  or  a  mercurial  purge  is  believed  to  be  useful,  and  Dr 
Ringer  thinks  that  aconite  administered  at  this  period  may  cut  short  the 
attack.  Given  after  the  inflammation  has  appeared  it  usually  brings  down 
the  temperature,  but  has  no  other  useful  effect,  and  possibly  may  do  harm. 

Many  years  ago  Mr  Higginbottom  introduced  the  practice  of  applying 
nitrat^e  of  silver  round  the  circumference  of  a  patch  of  erysipelas, 
in  the  belief  that  its  spread  might  in  this  way  be  arrested.  This  was 
termed  the  "  ectrotic  "  method,  and  there  are  still  some  who  have  faith  in 
it,  inckiding  Volkmann,  who  prefers  the  silver  salt  to  the  tincture  of  iodine, 
which  has  since  been  used  with  a  similar  object.  The  part  must  be 
flrst  carefully  washed  with  soap  and  water,  or  with  a  solution  of  soda  or 
potash,  so  as  to  remove  oily  matter  from  its  surface.  It  is  then  lirushed 
over  Avith  a  solution  of  the  nitrate  in  distilled  water  (one  to  eight  or 
ten  parts)  for  a  distance  of  some  inches  round  the  reddened  area. 
Sometimes  the  disease  ceases  to  spread,  and  on  the  following  morning 
defervescence  occurs,  as  is  shown  in  charts  given  by  Volkmann. 

The  application  of  collodion  all  over  the  affected  surface  is  said  to 
be  useful  as  a  palliative.  But  the  traditional  treatment  is  to  dust  flour 
over  the  affected  skin  ;  and  this  is  certainly  a  valuable  means  of  relieving 
the  local  smiarting  and  irritation,  probably  by  excluding  the  air.  Eichhorst 
strongly  recommends  the  hx-al  application  of  carbolic  acid  in  oil  of  tur- 
pentine (1  to  15)  painted  on  the  affected  skin  every  hour.  Carbolic  oil 
(1  part  of  phenol  to  20  of  olive  oil)  has  been  used  with  the  same  object 
of  providing  protection  from  the  air  and  antiseptic  action  at  the  same 
time.  Lead  lotion  used  to  be  a  favourite  and  useful  application  ;  now 
hot  boracic  solution  is  more  used. 

When  violent  delirium  accompanies  erysipelas  of  the  head,  an  ice-bag  is 
said  to  give  great  relief.  If  the  swelling  is  so  great  that  gangrene 
threatens,  a  series  of  minute  incisiims  is  the  most  likely  means  of  pre- 
venting it. 

It  is  not  often  necessary  to  employ  cold  baths  in  the  treatment  of  ery- 
sipelas ;  for  the  pyrexia,  although  reaching  a  gi'eat  height,  usually  subsides 
too  quickly  to  be  in  itself  a  source  of  danger.  But  if  a  high  temperature  is 
maintained,  one  must  adopt  measures  to  reduce  it.  Volkmann  ijives  a 
chart  of  a  case  in  which  a  cold  Ijath  was  given  on  the  ninth  dav,  when 
the  thermometer  indicated  105-8°  :  in  the  course  of  the  following  week  this 
treatment  was  repeated  thirteen  times,  and  the  patient  recovered. 

In  severe  cases  wine  and  brandy  are  required,  and  should  be  iziven 
freely.  Opium  is  also  a  valuable  sedative,  and  does  not  appear  to  be 
countermanded  by  the  albuminuria,  if  it  be  febrile  and  not  due  to  previous 
Bright's  disease.  In  the  latter  case  the  prognosis  is  bad,  whatever  treat- 
ment be  adopted. 

When  the  larynx  is  affected,  tracheotomy  is  probably  the  safest  and 
most  effectual  treatment. 
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"  Inde  ubi  per  fauces  pectus  complerat  et  ipsnm 
Morbida  vis  in  cor  moestum  confluxerit  JBgris, 
Omnia  turn  vero  vital  claustra  lababant, 
Spiritus  ore  foras  tetrum  volebut  odorem." 

LUCKETIUS. 

Histori/  of  the  disease — Its  mriotis  aspects — Its  anatomy  and  pathologi/ — Uelation 
to  croup  and  to  ''diphtheritic  inflammation" — ^Jtiology — the  specific 
bacillus — transference  of  the  contagion — Course  and  clinical  symptoms — 
V irieties — Complications  and  sequela' — altmminuria — paralysis — Prognosis 
—  Treatment  Inj  drugs,  by  tracheotomy,  and  by  antito.nc  serum. 

Synonyms. — Ulcera  Syriaca  I  (Aretseus,  c.  70  a.d.),  Ulcera  pestifera  in 
tonsillis?  (Paulus  .Egineta,  r.  G80  a.d.),  Epidemica  gutturis  lues,  Angina 
puerorum  epidemica  (Bartholinus,  1646),  Putrid  sore  throat  attended  with 
ulcers  (Fothergill,  17i8). — Fr.  Mai  de  gorge  gangi-eneux  (Chomel),  Angine 
couenneuse  (Louis),  Diphtherie  (Bi-etonneau,  1821). — Gerin.  Diphtheria, 
Cynanche  contagiosa  (Senator),  lliiutige  Briiune,  Bosartige  Each  en  bra  une. 
— Ital.  Morbus  strangulatorius  (Cletus,  1636). — Sp.  Angina  maligna 
(Heredia,  1673),  Garrodillo. 

Definition.— X  specitic  infectious  fever,  with  membranous  inflammation 
of  the  throat  and  respiratory  passages  due  to  a  specific  microbe. 

History. — In  the  years  1855-6  a  severe  form  of  angina  became  pre- 
valent in  England,  and  in  some  places  was  epidemic.  It  was  known  as  the 
Boulogne  sore  throat,  and  resembled  scarlet  fever  in  being  generally  at- 
tended with  an  affection  of  the  fauces,  but  differed  from  it  in  the  exudation 
being  membranous,  and  in  the  absence  (jf  a  rash.  Many  experienced 
physicians  declared  that  they  had  never  seen  this  disease  before  ;  and 
although  a  search  into  medical  literature  brought  to  light  several  instances 
of  its  occurrence,  in  both  a  sporadic  and  an  epidemic  form,  yet  within 
the  present  century  it  had  never  before  appeared  in  this  country  as  an 
epidemic  disorder.  In  France  it  had  been  well  known  since  Bretonneau, 
of  Tours,  described  it  in  1821  as  diphthevite  {8i(p6ei>a,  leather  or  membrane). 

It  is  impossible  to  distinguish,  in  the  accounts  of  the  ancients,  between 
the  sore  throat  of  scarlatina  and  that  of  diphtheria,  or  even  of  syphilis. 
But  undoubted  epidemics  of  diphtheria  occurred  in  Spain  in  the  seventeenth 
century,  and  were  described  in  1614:  by  Mercatus,  physician  to  King 
Philip  III,  and  in  1670  by  Heredia,  physician  to  Philip  IV.  It  spread 
to  the  Spanish  provinces  in  Italy,  and  was  epidemic  at  Naples  in  1618, 
where  it  was  described  by  Cortesius  (1625),  and  by  .Etius  Cletus  (1636). 
Soon  after  it  was  recognised  by  the  celebrated  Danish  anatomist  Bartho- 
linus (1646).  It  probably  appeared  in  Edinburgh  in  1733,  according  to 
Fothergill,  from  whose  treatise  on  '  The  Putrid  Sore  Throat  attended  with 
Ulcers '  (1748)  the  above  references  are  taken.    In  1746  there  was  an  epi- 
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demic  at  Bromley,  in  1747  one  at  Greenwich,  and  in  1749  one  in  Cornwall, 
which  was  described  in  the  '  Philosophical  Transactions '  by  Dr  Starr.  It 
reappeared  as  an  epidemic  in  South  Wales  in  1849. 

There  is  reason  to  believe  that  the  cynanche  maligna  of  the  older 
writers  included  not  only  cases  of  scarlatina  anginosa,  but  also  some  which 
would  now  be  regarded  as  diphtherial. 

Since  1855  this  disorder  has  constantly  prevailed  with  more  or  less 
severity  in  different  parts  of  England,  as  well  as  in  Europe  and  America. 
There  is  no  doubt,  writes  the  Medical  Officer  to  the  Privy  Council,  that 
apart  from  diagnosis  and  nomenclature  the  mortality  from  and  the  pre- 
valence of  Diphtheria  have  been  increasing  between  1870  and  1895,  and  this 
increase  is  most  marked  since  1890. 

Doubts  as  to  its  nature  and  mode  of  propagation,  and  particularly  as  to 
its  relation  to  certain  other  diseases,  long  prevailed  :  but  since  the  first 
edition  of  the  present  work  was  published,  they  have  for  the  most  part  been 
decided,  so  that  a  more  certain  and  connected  account  of  Diphtheria  caxi 
now  be  given  than  was  possible  in  1883. 

Views  of  its  nature. — As  the  term  diphtheria  implies,  its  most  striking 
character  is  a  sore  throat  with  a  membranous  exudation  spread  over  the 
tonsils,  the  larynx,  and  other  mucous  membranes. 

By  Bretonneau  and  his  followers  gi'eat  stress  was  laid  upon  the  fact 
that  this  false  membrane  could  be  detached  from  the  fauces,  leaving  the 
mucosa  reddened  and  ©cchymosed,  or  at  the  utmost  slightly  excoriated. 
They  admitted  that  the  ash-grey  membrane  often  simulated  sloughing  of 
the  parts  it  covered  ;  and,  indeed,  that  the  disease  had  long  been  known  as 
gangrenous  angina,  or  malignant  sore  throat.  But  they  declared  that  such 
appearances  were  misleading,  and  that  no  considerable  loss  of  substance 
occurred.  Finding,  moreover,  that  in  many  cases  the  false  membrane 
spread  down  into  the  laiynx,  they  recognised  that  the  complaint  previously 
known  as  "  membranous  croup  "  was  only  a  form  of  diphtheria. 

By  German  writers  the  subject  was  developed  in  a  different  direc- 
tion. Virchow,  in  the  first  volume  of  his  well-known  '  Ai-chiv '  (published 
in  1847),  distinguished  between  a  "  croupous "  form  of  inflammation  in 
general  and  a  "  diphtheritic  "  one.  In  the  former,  he  said,  the  exudation 
lay  free  upon  the  surface  of  the  mucous  membrane  ;  but  in  the  latter  its 
seat  was  within  the  epithelium,  and  generally  caused  sloughing  as  the  re- 
sult of  its  presence.  These  definitions  have  led  to  great  confusion.  A  good 
description  of  the  characters  of  "  diphtheritic  infiammation,"  in  the  sense 
attributed  to  it  by  the  great  leader  of  the  Berlin  school,  was  given  by  Rind- 
fieisch  in  his  '  Pathological  Histology.'  He  made  it  consist  of  an  infiltration 
of  new-formed  cells  into  the  subepithelial  corium  (the  mucnsa) ;  and,  follow- 
ing an  idea  originally  suggested  by  Buhl,  he  taught  that  this  infiltration 
compresses  the  blood-vessels,  and  so  arrests  the  circulation  through  the 
affected  parts,  brings  their  nutrition  to  a  standstill,  and  deprives  them  of 
life.  As  examples  of  such  an  affection,  he  cites  the  putrid  inflammation 
of  the  urinarj'  bladder  that  is  set  up  by  decomposition  of  stagnant  urine, 
the  more  severe  forms  of  dysentery,  and  the  dangerous  inflammation  of  the 
utei-us  and  vagina  which  may  occur  immediately  after  parturition ;  and 
adds  that  a  similar  condition  may  be  met  with  upon  other  free  surfaces  : 
upon  the  skin,  as  in  the  more  destructive  kinds  of  variolous  eruption,  which 
lead  to  permanent  pitting  ;  and  upon  wounds,  as  in  hospital  gangrene.  It 
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must  be  admitted  that  all  these  fonns  of  intlammation  have  tharacters  in 
common,  and  deserve  to  be  known  by  a  special  name  (cf.  p.  53).  But 
the  objection  to  calling  this  process  diphtheritic  "  is  that  the  disease 
diphtheria  "  must  be  excluded.  Accordingly,  Rindfleisch  desci'ibes  diph- 
theria as  ■■  pharyngeal  croup."  He  gives  a  full  and  accurate  account  of 
the  histological  characters  of  the  pellicle  or  false  membrane  of  what  w©  call 
diphtheria.  On  the  palate  and  tonsils  he  says  they  consist,  not  of  fibrin, 
but  entirely  of  hyaline  cells  which  have  become  fused  together.  In  the 
air-passages,  on  the  other  hand,  he  describes  the  pellicle  as  laminated,  and 
consisting  of  layers  of  cells  which  alternate  at  intervals  with  layers  of  fibrin. 

This  histological  account  is  perfectly  accurate;  but  the  fact  that  in 
the  very  same  case  of  diphtheria  the  membrane  on  the  tonsils  and  that  in 
the  larynx  differ  in  their  histologj^  shows  that  we  cannot  define  the  disease 
by  its  anatomy  alone. 

In  the  same  patient  we  often  find,  after  death,  upon  the  fauces  a  thin, 
grey,  ragged  and  decomposing  membrane,  which  bled  and  stank  during 
life — and  the  same  characters  mark  the  disease  when  it  spreads  from  the 
palate  and  tonsils  to  the  nares  and  the  pharynx  ;  on  the  posterior  surface  of 
the  epiglottis,  in  the  larynx  and  the  tracliea,  we  find  a  thick,  white,  firm, 
and  continuous  layer  with  abundance  of  fibrin,  along  with  leucocytes, 
but  with  no  blood-discs  ;  and  lastly,  in  the  bronchial  tubes  we  find  only 
scanty  shreds  of  membrane  with  abundance  of  mucus  and  pus. 

Moreover,  in  the  fauces  themselves,  the  morbid  changes  present  wide 
variations  in  different  cases  of  the  disease.  There  is,  in  the  first  place, 
''diphtheria  sine  diphtheria  in  which  the  tonsils  and  uvula  are  merely 
reddened  and  affected  with  catarrhal  inflammation  without  any  "  false  mem- 
brane." This  is  recognised  as  diphtheria,  because  it  occurs  in  the  same 
family  simultaneously  with  the  more  severe  forms.  Even  when  membranes 
are  present,  they  differ  in  extent  and  thickness.  Sometimes  they  are 
thick  and  white,  sometimes  thin,  grey,  and  ragged,  with  hfemoiThage  and 
apparent  necrosis.  It  is  quite  true  that  in  some  cases  which  presented 
during  life  the  appearance  of  sphacelus — the  uvula  and  tonsils  in  a  state 
of  ■■  putrid  dissolution  " — the  fauces  are  found  after  all  to  be  intact  at 
the  autopsy,  or  when  the  patient  recovers  ;  but  all  recent  writers  admit 
that  Bretonneau  went  too  far  in  denying  that  gangi'ene  ever  occurs. 

The  definition  of  diphtheria  as  a  disease  must  rest,  not  on  its  histological 
characters,  but  on  its  pathology  and  symptoms — its  natural  histor}-. 

The  epidemic  course,  the  infective  power,  the  kind  of  fever,  the  effect 
on  the  kidneys,  and  the  sequent  paralysis — these  are  the  distinctive 
characters  which  mark  the  Boulogne  sore  throat  or  Cynanche  contagiosa  or 
Diphtheria,  whether  in  the  fauces  or  the  larynx  ;  and  the  conclusion  thus 
led  up  to  by  clinical  observation  is  now  confirmed  by  the  discovery  of  the 
specific  microbe  to  be  presently  described. 

It  is  certainly  quite  distinct  from  what  is  called  diphtheritic  inflamma- 
tion by  most  German  pathologists,  and,  we  shall  see  reason  to  believe, 
includes  all  that  is  called  "  croupous  "  by  them,  or  "  croup  "  by  physicians 
in  England  and  France. 

Relation  of  diphtheria  to  membranous  croup* — In  1765  Dr  Francis 
*  Synoni/ms— Cynanche  trachealis— Cynanche  stridula— Angina  suffocatoria— Morbus 
strano-ulatorius. — Fr.  Augine  couenneuse  tracheale  ou  meinbraneuse;  le  croup.— Germ. 
Hautige  Braune ;  der  Croup. 
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Home,  of  Edinburgh,  published  a  tract  of  sixty  pages,  an  '  Inquiry  into 
the  Nature,  Causes,  and  Cure  of  the  Croup.'  This  disease,  as  he  said, 
was  then  unrecognised  by  medical  writers,  although  it  was  known  to  the 
common  people  of  Scotland  by  several  distinct  names,  oi  which  "  croup  "  is 
one.  In  each  of  the  pust-inorteni  examinations  which  he  made  he  found 
the  trachea  lined  by  a  more  or  less  complete  membranous  layer.  Thirty-six 
years  later,  in  1801,  another  Scotch  physician,  Dr  John  Cheyne,  of  Dublin, 
wrote  on  the  same  subject  a  work  which  has  become  classic  ;  his  views  ujjon 
the  pathology  of  croup  were  the  same  as  those  of  Home. 

The  word  Croup  is  of  English  origin,  and  applies  to  the  peculiar  sound 
of  the  breathing  in  this  disorder.  It  is  properly  a  clinical  term,  but  has 
unfortunately  been  associated  with  the  pathological  condition  of  mem- 
branous laryngitis.  The  question  really  started  by  Bretonneau's  observa- 
tion was  whether  the  stridor  and  dyspnrea  in  children,  which  was  known  as 
"  croup,"  was  due  to  diphtheria  invading  the  trachea.  This  was  what 
Bretonneau's  memoirs  on  diphtheria  (1821-6)  maintained,  and  the  view  was 
adopted  by  his  pupil  Trousseau,  by  Guersent,  Barthez,  and  other  French 
physicians.  In  England  it  was  for  a  long  time  repudiated,  but  it  has  now 
proved  to  be  correct. 

Both  Home  and  Cheyne  were  perfectly  acquainted  with  the  fact  that 
the  disease  which  they  described  was  liable  to  be  confounded  with  one 
which  affected  the  larynx  secondarily,  having  its  original  seat  in  the  fauces. 
Home,  in  quoting  Dr  Hare's  graphic  account  of  the  "  morbus  strangu- 
latorius  "  in  Cornwall  (which  was  epidemic  diphtheria  in  its  most  typical 
form),  says  that  that  complaint  "  appears  more  nearly  allied  to  the 
malignant  sore  throat,  although  it  sometimes  attacked  the  trachea."  And 
Cheyne  begins  his  section  on  diagnosis  by  remarking  that  he  had  seen 
several  children,  whom  he  would  have  supposed  to  be  in  the  second  stage 
of  croup  had  he  not  discovered  sloughs  upon  the  tonsils  and  uvula. 

It  was  long  believed  that  the  false  membranes  in  croup  and  in  diph- 
theria presented  constant  differences,  microscopical  and  chemical ;  but  we 
now  know  that  in  diphtheria  itself  they  vary  in  their  appearance,  in  the 
relation  which  they  bear  to  subjacent  parts,  and  even  in  their  histological 
characters,  according  to  the  part  of  the  mucous  tract  upon  which  they  are 
developed.  This  fact  overthrows  all  the  histological  distinctions  between 
the  two  diseases. 

Another  supposed  distinction  between  diphtheria  and  croup  was  that 
a  dry,  brown  tongue,  sordes  on  the  lips,  petechise^  on  the  skin,  internal 
hsemorrhages,  and,  above  all,  albuminuria  are  only  present  in  the  former 
disease.  In  many  cases  of  diphtheria,  however,  no  such  symptoms  show 
themselves  ;  in  others  not  until  several  days  have  elapsed  ;  and  since 
"  croup,"  i.  e.  laryngeal  diphtheria,  is  quickly  fatal  by  suffocation,  there 
is  less  time  for  development  of  septicaemia.  Moreover  absorption  is  far 
more  rapid  from  the  fauces  than  from  the  laiynx. 

Notwithstanding  Dr  Fagge's  arguments  in  the  '  Medico-Chir.  Trans.'  for 
1879,  and  in  the  first  edition  of  the  present  work,  there  is  now  general  agree- 
ment that  the  disease  as  we  see  it  in  this  country  is  one — faucial  diphtheria 
or  laryngeal  diphtheria  or  both.  Traumatic  cases  of  membranous  laryngitis 
may   occur,*    and   possibly   idiopathic   cases   of   the    same    kind  ;  but 

*  In  the  'Guy's  Ho-spitiil  Reports'  tor  1877  (p.  384)  seven  cases  were  recorded  hy  Dr 
Fagge  of  "false  luenibraue  "  on  the  fauces  or  air-passages  us  the  result  of  scalds  of  the 
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"  croup  "  expresses  a  certain  combination  of  symptoms,  and  thou<zh  these 
may  depend  on  diphtherial  laryngitis,  they  may  equally  depend  on  acute 
laryngeal  catarrh  or  on  spasm.  It  is  therefore  most  undesirable  to  use 
"  cnnip  "  as  a  pathological  term  in,  for  instance,  "  croupous  "  pneumonia. 

Diphtheria,  then,  we  conclude  to  be  a  general  or  "  constitutional  "  dis- 
order, producing,  like  scarlatina,  a  specific  inflammation  of  the  fauces  and 
larynx.  The  local  nidus  of  the  contagion  is  the  source  of  secondary  septi- 
caemia. The  so-called  membrane  is  also  a  specific  product,  and  is  not 
comparable  to  the  fibrinous  exudation  on  the  surface  of  a  serous  mem- 
brane. 


Etiology. — Diphtheria  is  always  acquired  by  contagion.  When  a 
patient  suffering  froan  diphtheria  is  admitted  into  a  hospital,  house 
surgeons,  nurses,  or  patients  in  the  same  ward  are  often  attacked  by  the 
same  disease.  Sir  William  Jenner  relates  several  instances  in  which 
patients  sent  into  the  country  infected  those  with  whom  they  came  into 
contact.  The  epidemic  in  East  Kent  in  1856  was  ushered  in  by  a  striking 
instance.  No'  case  of  diphtheria  had  ever  been  seen  in  Folkestone  during 
my  time,"  says  Mr  Eastes,  until  Isabella  W — ,  aged  -i^,  an-ived  from 
Boulogne  on  the  evening  of  July  2nd,  being  then  in  an  advanced  stage  of 
the  disease.  She  died  on  the  following  dav.  On  the  6th  her  sister,  aged 
ten,  was  attacked,  who  had  always  resided  on  the  East  Cliff  ;  another  case 
occurred  in  the  same  house  three  days  after,  and  they  all  terminated  fa- 
tally." But  the  most  conclusive  argument  is  furnished  by  the  unhappily  fre- 
quent instances  in  which  a  medical  man  has  been  attacked  by  diphtheria, 
immediately  after  having  had  phlegm  coughed  into  his  mouth  or  nose  by  a 
patient  whose  fauces  he  was  examining  ;  or  after  having  used  his  lips  to 
inflate  his  patient's  lungs,  or  blow  through  a  tracheotomy  tube.  Oertel 
mentions  by  name  five  physicians  whose  lives  were  thus  sacrificed,  among 
whom  was  Yalleix,  the  writer  on  neuralgia.  Lamentable  cases  of  death 
from  such  self-devotion  are  not  rare  in  hospitals.  It  was  believed  that  the 
late  Princess  Alice  of  Hesse  contracted  the  disease  by  kissing  her  child  who 
was  ill  of  diphtheria. 

In  the  '  Guy's  Hospital  Reports  '  for  1877  Dr  Fagge  recorded  a  series 
of  fifty  cases  of  what  would  be  regarded  as  diphtheria  in  the  common 
acceptation  of  the  term  :  and  whereas  eleven  of  fifteen  cases  in  which  the 
larynx  was  free  could  be  brought  into  connection  with  other  cases  (by 
either  ascent  or  descent  ),  only  eight  out  of  thirty-five  cases  in  which  the  air- 
jiassaires  were  involved  could  be  so  brought  ;  moreover  these  eight  cases 
were  cases  in  which  the  fauces  were  severely  affected.    Other  fa.cts  show 

throat  by  boiling  water,  which  the  chiWren  liad  sucked  from  the  spout  of  a  teap.-t  or  kettle  ; 
one  case  of  a  boy  who  got  a  bean  into  bis  right  bronchus,  and  whose  larynx  and  trachea 
were  coated  with  lymph;  two  cases  of  children  whose  fauces  were  irritated,  one  by  a  piece 
of  hot  potato  lodging  in  the  throat,  the  other  by  a  burning  stick,  and  in  whom  membrane 
formed  •  one  case  of  a  man  aged  twentv-<our  who  was  admitted  for  a  cut  throat,  and  who 
died  of 'a  plastic  inflammation  of  the  larynx,  trachea,  and  bronchial  tubes;  three  cases  in 
adults  in  which  membranous  laryngitis  was  secondary  to  cancer  of  the  pharynx,  tubercular 
ulceration  of  the  vocal  cords,  and  syphilitic  disease,  for  which  tracheotomy  ha.l  been  per- 
formed ■  and  lastly,  two  cases,  both  in  adults,  in  which  a  similar  affection  was  associated  with 
nneuinoina  Moreover  both  Rietz  and  Oertel  found  it  easy  to  set  up  a  plastic  inflammation 
of  tiie  tr  ic'hea  in  do<-s  and  rabbits  by  dropping  a  (ew  minims  of  Liquor  Ammoniae  into  it 
throu-b  an  external  wound.  Oertel  performed  this  experiment  on  seventeen  animals,  and 
succee^ded  in  every  instance  iu  producing  artificial  "  croup  "-t.  e.  a  traumatic  membranous 
laryngitis. 
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that  when  diphtheria  attacks  the  air-passages  it  is  less  contagious  than 
when  it  attacks  the  fauces. 

How  soon  a  patient  ceases  to  be  infectious  is  not  yet  known.  The 
disease  has  been  communicated  by  a  child  who  had  apparently  been  well 
for  three  weeks,  and  there  is  unfortunately  no  doubt  t-hat  the  duration  of 
infection  is  sometimes  longer  still. 

It  appears  that  in  about  only  half  the  cases  have  all  the  specific  bac- 
teria disappeared  within  three  days  of  the  patient  being  well  and  the  fauces 
clear  ;  in  the  great  majority  of  the  remainder  they  are  all  gone  by  the  end 
of  three  weeks,  but  in  a  small  residue  they  are  still  to  be  found  after  three, 
four,  or  even  five  weeks.  (See  Goodall  and  Washboui'n's  "  Infectious 
Diseases,'  p.  134.) 

The  specific  microphyte. — Since  modern  methods  have  been  applied 
to  the  study  of  infectious  diseases,  the  whole  subject  of  diphtheria  has 
assumed  a  new  shape.  Buhl  in  1867,  and  Hueter  and  Oertel  indepen- 
dently in  1868,  discovered  in  the  "  false  membrane "  of  diphtheria 
micrococci,*  either  separate  or  joined  in  dumb-bells,  in  chains,  or  as 
2()oglcea ;  and  mixed  with  these  were  some  rod-shaped  bacilli.  It  is  the 
bacilli  which  are  now  proved  by  their  constant  presence  and  by  inoculation 
on  animals  to  be  the  specific  origin  of  diphtheria.  They  are  found  not 
only  in  the  mucus  of  diphtheria  (both  within  the  epithelial  cells  and  in  the 
leucocytes),  but  also  in  the  adjacent  structures  ;  they  extend  beyond  the 
limits  of  the  disease  as  apparent  to  the  naked  eye,  and  they  block  up  the 
lymphatic  channels.  Loffler  finds  that  the  characteristic  bacillus  of  diph- 
theria is  only  present  in  the  affected  mucous  membranes,  not  in  the  blood 
or  in  the  kidneys,  where  previous  observers  had  reported  its  presence. 
Oertel  passed  on  the  infection  from  one  animal  to  anothei*,  choosing 
sometimes  the  trachea,  and  sometimes  the  muscles  of  the  neck  or  chest,  as 
the  seat  of  inoculation ;  and  after  six  transmissions  he  obtained  a  product 
■capable  of  giving  rise  to  the  formation  of  a  false  membrane  in  the  air- 
passages  of  the  last  animal  experimented  on.f 

The  true  bacillus  of  diphtheria  was  probably  seen  by  Professor  Klebs  in 
1883,  and  his  name  is  therefore  conjoined  with  that  of  Loffler  by  many 
pathologists  in  naming  the  specific  microbe.  But  it  is  to  the  latter  in- 
vestigator that  is  due  the  demonstration  of  the  characters  by  which  it 
can  be  identified,  its  size  and  shape,  its  reactions  to  dyes,  and  its  appear- 
ance when  cultivated.  Loffler's  observations  were  amply  confirmed  by 
Klein  in  England,  by  Roux  and  Yersin  in  France,  and  many  pathologists 
since. 

The  microbe  of  diphtheria  is  a  rather  long  (4 — 5  n),  blunt-ended,  often 
somewhat  curved  rod.    It  frequently  occurs  as  two  united  laterally  or 
•end  to  end.    A  shorter  variety  has  been  described  (I  S— 3  /i),  and  has  been 
supposed  to  be  less  virulent  in  its  action  ;  but  the  two  may  exist  together, 
.and  there  seems  to  be  no  reason  to  suppose  that  they  differ  in  their  effects. 

*  It  is  important  to  remember  that  the  first  observations  of  Hueter  were  made,  not  upon 
oases  of  "  diphtheria,"  as  we  define  the  disease,  but  upon  those  of  hospital  gang'rene.  In 
other  words,  his  facts  apply  rather  to  so-called  "diphtheritic  inflammation'''  than  to  true 
"  diphtheria." 

t  "  Experimentello  Untersuchungen  ii.  Diphtherie,"  'Deutsches  Arch.  f.  klin.  Med  ' 
1871,Bd.  viii;  Roux  (' Annales  del'Institnt  Pasteur,'  1888,  Nos.  11  and  12);  Cohu  ('Beitraee 
zur  Phys.  der  Pflanzen,'  2tes  Heft,  pp.  164  et  seq.)  ;  Eberth  ('  Zur  Kenntniss  bact.  Myoosen  ' 
1872);  Klein  (' Micro-orpanisms  and  Disense ') ;  Crookshank  (' Bacterioloo-v  '  nn  117  IIR 
.177) ;  Kanthack  ('  Allbutt's  System,'  vol.  i,  p.  718).  ^  J'  H  •  xao, 
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The  bacillus  i«  not  motile  ;  it  stains  readily,  and  is  readily  cultivated  on 
blood-serum  and  other  media.  It  must,  however,  be  admitted  that  the 
bacteriological  diagnosis,  though  practically  most  useful,  is  occasionally 
difficult,  even  to  the  most  practised  observers.  Bacilli  of  "  pseudo-diph- 
theria "  have  been  described,  particularly  "  Hoffman's  bacillus,"  which 
closely  resembles  the  short  form,  and  the  "  xerosis  bacillus,"  which  is  found 
in  diphtherial  and  other  forms  of  inflammation  of  the  conjunctiva.  Those 
most  experienced  in  microscopical  and  cultivational  observation  admit 
that  the  distinction  between  genuine  and  false  is  sometimes  almost  impos- 
sible. 

Diphtheria,  however,  though  a  specific  bacterial  disease,  is  clinically  the 
result  not  only  of  the  invasion  and  local  multiplication  of  the  microbe  on 
the  fauces  or  other  parts  of  mucous  membranes,  but  also  of  the  chemical 
products  of  the  growths.  These  toxines  (p.  22),  secreted  by  the  bacilli, 
and  not  the  organisms  themselves,  are  the  cause  of  the  disturbance  in 
the  heart,  kidneys,  and  nerves,  which  make  up  the  clinical  composite  of 
diphtheria.  This  part  of  the  pathology  has  been  worked  out  by  Dr  Sidney 
Martin,  who  confirms  the  results  of  Roux  and  Yersin,  that  the  inoculation 
with,  the  chemical  products  of  Lofiier's  bacillus  will  produce  diphtherial 
paralysis  in  rabbits  and  guinea-pigs.  Dr  Martin  finds  that  the  efficient 
toxine  is  not  a  ptomaine,  but  an  albumose. 

Transference  of  the  contagion. — Probably  in  most  cases  this  takes  place 
by  direct  contact,  as  to  the  mouth  and  nostrils  of  a  house  surgeon  or  nurse, 
from  the  throat  of  a  diphtherial  child  ;  or  in  the  case  of  a  mother  or 
sister  nursing  and  kissing  an  infant,  or  by  using  infected  handkerchiefs,  or 
cups  or  spoons,  or  tracheotomy  tubes.  Bedding  and  clothes  may  thus 
convey  the  contagion :  to  name  one  instance  only,  the  late  Sir  Richard 
Thorne  knew  the  despatch  of  a  pillow  from  an  infected  house  to  a  place 
free  from  any  affection  of  the  kind  to  be  followed  within  a  few  days  by 
fa.tal  diphtheria. 

Another  medium  of  infection  was  ascertained  by  Dr  Power  in  1878  to 
be  milk,  which  Klein  has  shown  to  be  an  excellent  medium  for  cultivating 
Loffler's  bacillus  at  from  64°  to  68°  Fahr.  Probably  the  origin  of  the 
disease  in  these  cases  (as  in  the  parallel  instance  of  tuberculosis)  is  usually 
in  the  cows,  which  are  liable  to  diphtheria.  Another  animal  in  which 
it  appears  (apart  from  experimental  inoculation)  is  the  cat,  and  Dr  Klein 
has  shown  this  to  be  another  source  of  possible  infection.  Dr  George 
Turner  several  years  ago  described  tracheal  diphtheria  in  pigeons,  and 
more  recently  infection  has  with  some  probability  been  traced  to  canaries 
and  other  cage  birds'. 

As  above  stated,  the  specific  bacilli  of  diphtheria  sometimes  continue 
to  infect  the  fauces  long  after  all  toxic  symptoms  have  disappeared,  and 
thus  a  patient  convalescent  or  restored  to  health  may  yet  be  the  means  of 
conveying  the  disease  to  others.  Moreover  there  is  no  doubt  that  persons 
may  contract  the  infection  and  yet  resist  its  effects,  so  that  apparently 
healthy  companions  may  convey  the  disease  to  others  more  susceptible. 

Auxiliary  causes. — It  must  be  admitted  that  diphtheria  often  springs 
up  in  isolated  houses,  but  the  same  thing  is  likewise  true  of  all  the 
exanthemata.  It  is  generally  believed  that  diphtheria  is  favoured  by 
the  effluvium  from  foul  sewers  or  cesspools.  Scarlet  fever,  however, 
is  also  associated  with  bad  drains  and  foul  smells,  and  probably  in  the 
same  way — namely,  by  these  conditions  producing  a  sore  throat,  on  which 
VOL.  I.  21 
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the  germs  of  scarlatina  or  of  diphtheria  alight  and  find  a  favourable  nidus  ; 
or  perhaps  we  should  rather  say,  on  which  they  are  not  opposed  by  the 
antagonism  of  healthy  tissues  (cf.  p.  51). 

It  is  possible  that  when  diphtheria  is  epidemic,  and  when  the  specific 
contagion  has  perhaps  already  been  introduced  into  the  system,  exposure  to 
cold  may  act  as  an  exciting  cause  in  bringing  out  the  lesion  on  the  fauces. 

Dr  Yeats  (ed. '  Med.  Jouni.,'  1876)  relates  how  several  persons  at  Auchtergaven,  in 
Perthshire,  were  attacked  between  March  and  June,  1875,  who  had  been  working  hite  in 
their  gardens,  or  phiyii  g  croquet  on  a  damp  lawn,  or  driving  after  sunset ;  while  others, 
who  had  been  confined  to  bed  for  a  considerable  time  from  other  causes,  were  infected  on 
their  first  appearance  in  the  open  air. 

The  poor  and  the  rich  are  probably,  in  proportion  to  their  numbers, 
equally  liable  to  diphtheria.  It  is  notorious  that  the  disease  often  carries 
off  very  healthy  and  robust-looking  children.  There  are  more  cases  in 
girls  than  in  boys,  probably,  as  Sir  K.  Thorne  says,  because  they  nurse  and 
kiss  the  babies.  Diphtheria  is  far  more  apt  to  attack  children  under 
twelve  years  of  age  than  older  persons,  and  is  most  common  as  well  as 
most  fatal  between  two  and  five. 

It  is  doubtful  whether  one  season  of  the  year  rather  than  another  is 
favourable  to  the  spread  of  diphtheria.  Fothergill  found  epidemic  sore 
throat  far  more  frequent  from  September  to  December  inclusive  ;  and  this 
agrees  with  the  experience  of  the  Registrar-General,  that  most  deaths  take 
place  in  the  last  three  months  of  the  year.  According  to  Dr  W.  H.  Power, 
cases  are  most  frequent  in  October  and  November.  The  number  rises  in 
the  latter  weeks  of  September,  and  falls  again  by  the  middle  of  December. 
Cold  winters  have  not  hindered  its  epidemic  diffusion  in  London  ;  and  it 
has  often  prevailed  during  the  summer.  Dr  Newsholme  has  shown  that 
epidemics  of  diphtheria  are  more  common  in  dry  than  in  wet  seasons,  and 
are  not  related  to  damp  clay  soils  ('  Epidemic  Diphtheria,'  1898). 

Diphtheria  is  of  much  less  frequent  occurrence  in  the  tropics  than  in 
the  temperate  zone.  Geological  conditions  of  the  soil  seem  tO'  have  no 
part  in  its  causation.  In  England  it  is  most  prevalent  in  London  and  the 
eastern  counties,  and  in  North  Wales  ;  while  the  mortality  from  it  is 
below  the  average  in  the  counties  north  of  the  Humber  and  in  the  central 
Midlands — including  the  manufacturing  districts  of  Tyneside,  Lancashire, 
and  the  West  Riding,  Birmingham,  and  the  Black  Country,  and  also  South 
Wales.* 

The  importance  of  contact  in  schools  as  a  means  of  spreading  diph- 
theria has  long  been  recognised,  since  Dr  Power  drew  attention  to  it 
with  examples  at  Pirbright,  in  Surrey,  and  at  Coggeshall,  in  Essex. 

Diphtheria  as  a  complication  of  other  specific  fevers. — In  the  chapters 
on  measles  and  on  scarlet  fever  it  Avas  mentioned  that  each  of  those  com- 
plaints is  now  and  then  complicated  by  the  appearance  of  membrane  on 
the  fauces,  which  is  probably  true  diphtheria.f    The  writer  saw  a  case  of 

*  See  Dr  E.  Barnes'  paper,  *  Brit.  Med.  Journ.,'  July  28th,  1888,  and  also  Dr  Longstaff's 
results  ('  Studies  in  Statistics,'  Stanford,  1891). 

t  The  following  fact  related  by  Dr  Dewes,  of  Coventry  ('Lancet,'  1875),  tends 
to  show  that  both  the  specific  contagia  may  be  present  in  some  cases  of  this  kind. 
Two  brothers  had  been  in  succession  attacked  by  scarlet  fever,  and  had  been  separated 
from  one  another  throughout  the  course  of  the  disease.  The  elder  had  remained  at  his 
school  to  be  nursed;  the  younger  had  been  sent  to  a  cottage  in  the  country.  The  former 
passed  through  a  mild  form  of  tlie  disease;  the  latter  had  it  severely,  and  also  had  his 
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rubella  in  a.  young  man  of  twenty,  followed  by  diphtheria  :  and  it  has  ticca- 
sionally  followed  enteric  fever. 

Frotection. — Does  the  fact  that  a  person  has  had  diphtheria  imply  sub- 
sequent immunity  from  the  disease?  In  Simon's  '  Report'  for  1859  several 
cases  are  recorded  of  patients  who  suffered  twice,  at  intervals  of  two  or 
three  months  or  longer  ;  and  it  is  to  be  noted  that  the  second  attacks  were 
more  severe  than  the  first  ones.  Second  attacks  are  not  uncommon  in 
children,  according  to  Dr  Eustace  Smith.  Apart  from  second  attacks,  re- 
lapses before  complete  recovery  are  occasionally  seen  (about  1'5  per  cent,  in 
more  than  1000  cases  observed  by  Dr  Goodall  at  the  East  London  Hospital). 

Incubation. — The  incubation  of  diphtheria  is  short.  It  was  said  by 
Trousseau  to  be  from  two  to  seven  days,  Oertel  put  it  at  from  two  to 
five  days,  and  Goodall  and  Washbourn  at  two  to  six.  One  instance  is 
related  by  Jenner  of  a  girl  who  sickened  eight  days  after  having  been 
sent  into  the  country  from  a  house  where  her  brother  and  her  sister  had 
been  attacked.  Where  there  has  been  a  direct  transference  of  the  poison 
from  one  person's  fauces  to  another's  the  period  seems  to  be  much 
shorter :  Valleix  had  a  pellicular  deposit  on  the  tonsil  the  day  after  he 
became  infected  with  the  disease,  and  died  in  forty-eight  hours. 

Clinical  varieties. — Diphtheria  may  occur  under  tAvo  different  forms, 
but  they  are  connected  by  still  more  numerous  intermediate  cases.  In 
one  it  has  the  characters  of  an  infective  fever,  epidemic  in  course,  con- 
tagious in  origin,  wdth  febrile  albuminuria,  and  "  typhoid,"  i.  e.  septicsemic, 
symptoms  ;  it  affects  the  fauces,  and  the  membrane  is  grey  and  bleeding 
when  cast  off.    This  answers  to  the  putrid  sore  throat  of  early  writers. 

In  the  other  clinical  form  there  is  less  constitutional  disturbance,  the 
cases  are  less  epidemic,  though  very  contagious  ;  the  affection  begins  in  the 
larynx,  and  it  forms  more  fibrinous  membranes.  These  cases  answer  to 
membranous  "  croup." 

In  the  cases  which  combine  both  characters  the  membrane  begins  in 
the  fauces,  and  afterwards  descends  to  the  larynx,  trachea,  and  bronchi. 

Beside  these  well-marked  and  severe  cases,  many  occur  in  which  the 
symptoms  ax'o  veiy  mild,  sometimes  so  mild  that  the  occurrence  of  slight 
paralysis  is  the  first  characteristic  symptom  noticed. 

Faucial  diphtheria. — The  disease  sometimes  begins  insidiously,  with 
anorexia,  headache,  lassitude,  and  loss  of  energy ;  but  occasionally  with 
sudden  access  of  fever  and  rigors,  nausea  or  vomiting,  and  acceleration  of 
pulse.  There  may  from  the  first  be  difficulty  of  swallowing,  the  sensation 
varying  from  a  slight  pricking  up  to  darting  pain,  which  may  prevent  the 
patient  from  taking  food,  but  this  is  rarely  so  severe  as  in  quinsy.  On 
looking  at  the  fauces  one  finds  that  the  uvula,  the  palate,  and  the  back  of 
the  pharynx  are  more  or  less  swollen  and  of  a  red  or  violet  colour.  After  a 
few  hours,  or  at  latest  two  days,  one  or  more  whitish-grey  spots  begin  to 
appear  on  some  of  those  parts ;  they  are  at  first  small,  and  they  may 
remain  of  the  same  size  for  several  days.  From  an  early  period  the  lymph- 
fauces  covered  with  diphtheritic  exudation.  After  a  time  the  boy  at  the  cottage  sickened 
with  scarlet  fever,  and  he  too  had  a  diphtheritic  throat.  When  both  brothers  had  been 
convalescent  for  a  fortnight  they  were  allowed  to  be  together,  and  even  to  lie  in  the  same 
bed.  Presently  the  elder  one  fell  ill  of  diphtheria  with  laryngeal  complications,  and  died 
on  the  third  day. 
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glands  of  the  neck,  especially  those  near  the  an<^les  of  the  jaws,  become 
swollen  and  painful. 

In  mild  cases  of  diphtheria  the  febrile  disturbance  is  slight  and  of  short 
duration.  The  false  membrane  is  quickly  cast  off,  and  the  patient  recovers 
in  two  or  three  days. 

But,  as  a  rule,  the  disease  takes  a  less  favourable  course.  The  fever 
continues,  the  temperature  remaining  at  102°,  or  mounting  higher  ;  if 
it  should  have  fallen,  it  rises  again  on  the  fourth,  fifth,  or  sixth  day. 
Death  from  hyperpyrexia  is  almost  unknoAvn  in  diphtheria  ;  and  in  severe 
cases,  particularly  in  young  children,  the  temperature  is  sometimes  so  low 
that  it  must  be  raised  by  artificial  means.  The  urine  is  moderately  febrile 
in  character,  and  decidedly  albuminous. 

The  diphtherial  spots  on  the  fauces  run  together,  and  extend  in  every 
direction  ;  so  that  the  tonsils,  the  uvula,  and  all  the  visible  parts  of  the 
fauces  may  in  a  few  hours  be  covered  with  membrane.  The  cervical  and 
submaxillary  lymph-glands  swell  still  more,  particularly  those  at  the  angle 
of  the  jaw,  just  opposite  the  tonsil.  In  severe  cases  the  tissues  are  in- 
filtrated with  inflammatory  oedema,  so  that  the  hollow  of  the  neck  is  ob- 
literated, and  the  whole  space  from  the  chin  to  the  sternum  is  occupied 
by  a  uniform  brawny  mass,  with  the  skin  red  and  shining  as  in  erysipelas. 
Before  long  the  membrane  begins  to  soften  and  decompose,  becoming 
darker  in  colour,  and  separating  here'  and  there  in  shreds.  The  patient's 
breath  becomes  horribly  foul,  and  all  the  symptoms  of  septicaemia  develop. 
Under  treatment  gradual  improvement  and  ultimate  recovery  may  ensue, 
but  the  case  is  long  an  anxious  one,  and  convalescence  is  slow  and  un- 
certain, as  after  enteric  fever. 

In  the  worst  cases  the  throat  bleeds  as  the  membranes  separate,  and  the 
foetor  becomes  unbearable.  A  thin  discharge  runs  from  the  corners  of  the 
mouth,  excoriating  the  skin,  and  causing  ulcers,  which  become  covered  with 
a  greyish-white  pellicle  ;  it  is  not  uncommon  for  sore  places  behind  the 
ears,  or  in  the  creases  of  the  skin,  in  the  groin  or  elsewhere,  to  become 
diphtherial.  If  a  blister  should  unfortunately  have  been  applied,  the  raw  sur- 
face becomes  membranous  ;  and  leech-bites  are  apt  to  pass  into  unhealthy 
spreading  ulcers. 

Along  with  these  grave  local  symptoms,  no  less  grave  constitutional 
disturbance  marks  the  progress  of  the  case.  The  pulse  rises  to  120  or 
more  in  the  minute,  and  becomes  daily  smaller  and  weaker.  The  coun- 
tenance rapidly  acquires  a  waxy  pallor,  and  the  musculai'  power  is  more 
diminished  than  in  any  other  febrile  disorder.  Puq^uric  spots  sometimes 
appear  upon  the  skin.  The  tongue  becomes  dry  and  broA\Ti,  and  sordes 
collect  on  the  teeth  and  lips. 

Occasionally  there  is  delirium,  but  as  a  rule  the  mind  remains  perfectly 
clear.  At  length  the  temperature  falls  below  normal,  to  97°  or  96°  F.,  and 
the  pulse  becomes  irregular  and  intermittent,  falling  perhaps  to  50  in 
the  minute.  Death  may  either  occur  very  gradually  by  asthenia,  or  more 
often  it  takes  place  suddenly  while  the  patient  is  in  the  act  of  sitting  up 
in  bed  or  making  some  other  slight  movement.  Such  cases  generally 
terminate  between  the  tenth  and  the  fourteenth  days.  The  condition  is  one 
of  septicaemia.  Pneumonia,  or  oedema  of  the  lungs,  is  often  the  immediate 
cause  of  death. 

More  latent  cases. — Even  when  characteristic  diphtheritic  patches  exist 
on  the  mucous  membrane  of  the  fauces  the  real  nature  of  the  disease  may 
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be  overlooked,  because  the  patient  does  not  complain  of  difficulty  in 
swallowing  or  of  pain  in  the  throat.  Children  have  been  brought  to  the 
out-patient  room  suffering  from  febrile  symptoms  for  Avhich  no  cause  could 
be  found  until,  as  a  matter  of  routine,  the  fauces  were  examined. 

Some  years  ago  a  chlorotic  girl,  who  had  been  for  a  few  days  in  Guy's  Hospital,  died 
without  anyone  suspecting  the  real  nature  of  her  disease.  The  chief  symptom,  beside 
extreme  pallor,  was  a  weakness  so  extreme  that  she  could  not  sit  up  even  when  supported. 
After  death  the  fauces  were  found  covered  with  false  membrane.  The  weakness  was  no 
doubt  diphtherial  paralysis.— C.  H.  F. 

Another  obscure  form  of  diphtheria  is  limited  to  the  nmal  mucous 
membrane.  The  chief  local  symptom  is  the  escape  of  a  thin  blood-stained 
tluid  from  the  nostrils,  which  become  more  or  less  reddened  and  excoriated. 
Epistaxis  is  not  infrequent,  and  it  may  be  so  profuse  as  to  account  for  the 
bloodless  appearance  of  the  patient,  apart  from  the  fact  that  anaemia  is  so 
constantly  present  in  diphtheria.  With  a  speculum  we  may  some- 
times see  the  turbinated  bones  covered  with  membrane,  or  casts  may  be 
discharged  from  the  nostrils.  After  the  first  day  or  two  the  secretion  from 
the  affected  parts  is  dark  and  very  offensive.  The  disease  not  infrequently 
extends  along  the  canal  duct  to  the  conjunctiva,  which  becomes  coated  with 
a  perfect  diphtherial  membrane.  Or  it  may  pass  through  the  Eustachian 
tube  to  the  tympanum,  causing  singing  or  buzzing  in  the  ears  and  deaf- 
ness ;  perforation  may  then  take  place,  and  pus  be  discharged  through  the 
external  meatus. 

Another  direction  in  which  diphtheria  sometimes  spreads  is  from  the 
pharynx  down  the  oesophagus.  In  one  fatal  case  at  Guy's  Hospital  Dr 
Fagge  found  a  number  of  small  ulcers  in  the  stomach  close  to  the  cardiac 
orifice,  some  of  which  were  coated  with  a  distinct  layer  of  false  membrane ; 
and  instances  have  been  recorded  in  which  the  whole  oesophageal  and 
gastric  mucous  membranes  have  taken  part  in  the  morbid  process.  This 
condition  seems  to  have  given  rise  to  no  special  symptoms. 

Laryngeal  and  bronchial  diphtheria. — The  continuity  of  the  false  mem- 
brane is  often  traceable  directly  over  the  epiglottis  and  the  arytseno- 
epiglottidean  folds  ;  but  sometimes  this  is  not  the  case,  and  possibly 
the  spread  of  the  disease  to  the  larynx  and  trachea  is  the  result  of  "  auto- 
infection,"  an  inoculation  of  the  mucous  membrane  by  particles  of  secre- 
tion drawn  downwards  with  the  inspired  air.  Upon  the  epiglottis  and  the 
vocal  cords  the  false  membrane  is  firmly  adherent,  and  it  may  pass  com- 
pletely over  the  space  betw^een  the  true  and  the  false  cords.  Below  the 
glottis  it  is  more  looselv  attached  to  the  mucous  surface.  It  becomes 
thinner  as  it  descends,  and  in  the  trachea,  at  a  variable  distance  down, 
it  commonly  ceases,  and  becomes  continuous  with  a  muco-purulent  layer 
which  bathes  the  rest  of  the  air-passages.  But  in  some  cases  even  the 
bronchial  tubes  within  the  lungs  present  a  well-formed  tubular  membrane. 

It  is  seldom  practicable  to  employ  the  laiyngoscope  to  determine  the 
presence  of  a  false  membrane  in  the  air-passages  in  a  case  of  diphtheria,  and 
only  by  rare  skill  and  fortune  would  a  satisfactory  view  of  the  larynx  be 
obtained  in  a  child.  The  diagnosis  of  laryngeal  diphtheria  rests  mainly 
upon  the  fact  that  the  entrance  of  air  into  the  lungs  is  impeded,  and  that 
fragments  of  membrane  are  coughed  up  :  this,  however,  we  do  not  see  in 
young  children,  and  often  must  wait  until  tracheotomy  has  been  performed 
before  the  membrane  is  seen.  This  is  shown  not  only  by  the  rapidity 
and  stridor  of  the  respiration,  but  also  by  the  way  in  which  at  each 
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breath  the  soft  parts  above  the  clavicles  and  sternuiu  are  sucked  in,  as 
well  as  the  lower  intercostal  spaces,  and  in  young  children  even  the  sternum 
and  ribs.  Every  time  that  the  patient  inspires  a  loud  crowing  or  croupy 
noise  may  be  audible,  and  the  cough  is  often  hard  and  brassy.  In  other 
words,  the  sympt(tms  are  as  those  of  Croup.  The  dyspnoea  is  apt  to 
become  greatly  aggravated  from  time  to  time,  a^  circumstance  probably 
due  either  to  spasm  or  to  impaction  of  membrane  in  the  narrow  chink 
of  the  glottis. 

When  diphtheria  affects  the  larynx  it  does  so  commonly  from  three  to 
six  days  after  the  onset  of  the  disease.  Jenner,  in  1861,  had  never  known 
it  delayed  beyond  the  end  of  the  first  week  ;  but  Oertel  says  that  it  is  not 
infrequent  on  the  eighth  or  tenth  day,  and  may  be  as  late  as  the  thirteenth. 
In  Jenner's  cases  when  death  occurred  it  was  in  five  days  from  the  setting 
in  of  laryngeal  symptoms  ;  and  he  says  that  out  of  twenty-six  fatal  cases  of 
Bretonneau's  there  were  only  five  in  which  life  was  prolonged  after  the 
third  day,  and  but  one  after  the  sixth  day,  except  as  the  result  of 
tracheotomy. 

The  presence  of  false  membrane  in  the  air-passages  is  so  dangerous  to 
life,  from  mechanical  interference  with  respiration,  that  laryngeal  diph- 
theria is  always  a  grave  disorder,  even  when  symptoms  of  muscular  weak- 
ness, antemia,  and  depression  of  the  heart's  action  are  less  marked. 

In  certain  cases  diphtheria  seems  to  begin  in  the  air-passages,  without 
any  primary  affection  of  the  fauces.  In  the  epidemic  form  of  the  disease, 
however,  this  is  rare.  Bretonneau  met  with  but  two  instances  ;  of  one 
of  these  he  gives  details  (Case  45  in  his  fourth  '  Memoir  ').  The  patient 
was  an  infant,  a  year  old,  in  charge  of  a  nurse  at  Tours,  where  no  case 
of  diphtheria  had  been  seen  for  months ;  but  in  a  hamlet  some  miles 
distant  the  disease  was  prevailing,  and  a  nephew  of  hers  had  died  of  it 
a  few  days  before  the  infant  fell  ill.  Bretonneau  put  the  frequency  of 
primary  laryngeal  diphtheria  at  one  in  thirty  cases  ;  Guersant  at  one  in 
twenty  cases.  In  the  epidemic  which  occurred  at  Auchtergaven  (cf.  p.  322), 
Dr  Yeats  observed,  among  one  hundi-ed  and  eighty-three  cases,  fifteen  in 
which  laryngeal  symptoms  were  present  from  the  first,  but  in  which  there 
was  no  visible  affection  of  the  fauces  when  they  were  first  seen  ;  and  in 
six  of  these  the  pharynx  remained  free  throughout  the  disease. 

In  1877  Dr  Fagge  found  among  fifty  cases  of  diphtheria  at  Guy's 
Hospital  thirty-five  in  which  the  air-passages  were  affected.  The  present 
writer's  experience  is  that  in  children  extension  from  the  fauces  to  the 
larynx  is  the  rule,  and  that  in  adults  it  is  the  exception.  Pi-imary  laiyn- 
geal  diphtheria  without  membranous  tonsillitis  he  has  only  seen  in  children. 

Diphtheria  of  the  skin.- — This  is  a  somewhat  rare  and  veiy  interesting 
form  of  the  disease.  It  is  usually  secondary  to  the  ordinary  faucial 
lesion,  but  sometimes  primary,  as  in  the  case  of  a  little  girl  under 
the  writer's  care,  with  empyema  (June,  1897),  in  whom,  after  operation, 
a  false  membrane  appeared  on  the  wound.  The  bacillus  of  Loffler  was 
found  in  the  pus,  and  the  temperature  rose,  but  the  fauces  were  unaffected  ; 
there  was  no  albuminuria,  and  no  paralytic  sj-mptoms.  The  wound  was 
treated  locally  and  the  child  recovered  well. 

The  writer  has  also  seen  a  membrane  appear  after  a  blister  in  a  case  of 
ordinary  diphtheria  ;  and  it  seems  probable  that  the  skin  is  only  affected 
when  the  protecting  epidermis  has  been  removed  :  so  that  this  form  may 
be  called  traumatic  diphtheria. 
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Diphtheria  sometimes  appears  on  mucous  membranes  other  than  thoee 
of  respiration  :  on  the  prepuce  or  vulva  :  but  this,  like  diphtheria  of  the 
skin,  appears  to  be  always  secondary  to  the  disease  in  its  ordinaiy  seat. 
Mr  Walter  Pakes  told  the  writer  of  this  occurring  in  a  child  about 
two  years  old,  suffering  from  faucial  diphtheria,  in  whom  was  found 
swelling  of  the  vulva  with  a  glistening  white  membrane,  and  on  stain- 
ing and  examining  this  membrane  microscopically  Lulfler's  bacillus  was 
found. 

C om plications  and  sequelce. — Albuminuria.-— It  is  a  question  whether 
this  should  be  regarded  as  a  constant  or  a  very  frequent  symptom.  Its 
frequency  was  pointed  out  by  Dr  Wade,  of  Birmingham,  in  1858,  and  is  of 
prfictical  importance  as  aiding  in  the  diagnosis  of  obscure  cases.  Hyaline 
casts  are  often  present,  and,  much  more  rarely,  blood.  Eberth  met  with 
albuminuria  in  two  cases  out  of  three  ;  the  present  writer  has  not  found  it 
absent  in  one  out  of  ten.  In  most  patients  it  is  observed  within  a  day 
or  two  from  the  commencement  of  the  disease  ;  in  a  few  not  until  con- 
valescence. It  is  sometimes  very  transitory,  and  may  be  detected  only 
once  or  twice,  even  in  cases  in  which  the  urine  is  repeatedly  examined  ; 
but  it  more  often  lasts  for  a  week  or  two.  It  is  generally  supposed  to  be 
devoid  of  prognostic  significance  ;  Oertel,  however,  although  he  admits 
that  the  urine  of  some  patients  who  die  rapidly  contains  verj'  little  albu- 
men, yet  says  that  he  has  made  out  a  close  relation  between  the  quantity 
excreted  in  twenty-four  hours  and  the  severity  of  the  disease.  From 
one  to  three  drachms  was  the  amount  usually  passed  in  cases  so  severe 
as  to  threaten  life  ;  and  the  albuminuria  persisted,  in  those  who  recovered, 
for  six  or  eight  weeks  after  the  subsidence  of  the  diphtherial  affection 
of  the  throat. 

There  are  probably  two  kinds  of  albuminuria  dependent  on  diphtheria 
as  upon  scarlatina.  One  is  the  ordinary  febrile  albuminuria,  dependent  on 
temporarv^  "  cloudy  swelling  "  of  the  renal  epithelium,  and  without  sequelae 
or  grave  significance.  This  is  present  in  the  great  majority  of  oases,  more 
often  than  in  pneumonia,  scarlirtina,  or  any  other  specific  fever  except 
erysipelas.  The  other  depends  on  acute  nephritis,  and  is  much  less  common 
than  in  scarlatina. 

In  some  cases,  particularly  when  blood  and  casts  have  been  present,  the 
kidneys  are  found  after  death  to  be  large  and  congested,  the  epithelial  cells 
swollen,  opaque,  granular,  and  filling  the  tubes.  Minute  extravasations  of 
blood  are  also  present  in  some  cases  ;  and,  according  to  Oertel,  masses  of 
lymph-corpuscles  often  surround  the  Malpighian  capsules.  At  Guy's  Hos- 
pital the  affection  of  the  kidneys  observed  in  cases  of  diphtheria  is,  as  a 
rule,  only  slight,  much  less  than  scarlatinal  nephritis  ;  and  this  accords 
with  the  well-known  fact  that  dropsy  very  rarely  occurs  after  diphtheria. 
A  few  instances  of  general  anasarca  have,  indeed,  been  recorded  by 
different  observers— one,  for  example,  by  Oertel  in  the  '  Deutsches 
Archiv  '  for  1871.  But  when  this  writer  speaks  (in  Ziemssens  '  Handbuch  ') 
of  fifty  fatal  cases,  mostly  attended  with  suppression  of  urine  and  dropsy, 
as  having  occurred  in  Kiel  and  the  neighbouring  villages,  the  doubt  arises 
whether  "the  epidemic  was  not  really  one  of  scarlet  fever  with  diphtherial 
complications.  In  the  writer's  experience,  while  albuminuria  is  nearly 
constant,  it  does  not  with  rare  exceptions  last  during  convalescence,  and 
once  only  has  he  seon  it  end  in  chronic  albuminuria  with  dropsy. 

Washbourn  and  Goodall  describe  cases  of  diphtheria  in  which  the  urme 
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becomes  very  scanty  and  at  last  is  suppressed,  while  extreme  pallor  and 
severe  vomiting  mark  the  progress  to  death.* 

Paralysis. — Convalescence  is  sometimes  attended  by  a  remarkable 
sequela — diphtherial  paralysis.  This  was  obsei-ved  by  the  Spanish  physi- 
cians in  the  seventeenth  century.  It  commonly  begins  during  the  second 
or  third  week  aiter  the  subsidence  of  the  throat  affection,  often  earlier, 
and  is  said  to  be  occasionally  postponed  until  the  lapse  of  a  month  or 
six  weeks.  Paralysis  is  rare  after  laryngeal  diphtheria;  this  may  be 
because  when  the  larynx  is  affected  death  is  often  too  early  for  sequelae 
to  develop,  but  also  the  absorption  of  toxines  from  the  fauces  is  much  more 
active  than  from  the  tracheal  mucous  membrane. 

The  soft  palate  is  first  affected  ;  it  hangs  flaccid,  the  uvula  cannot  be 
drawn  up,  and  its  sensibility  is  lost.  One  consequence  is  that  the  patient 
speaks  indistinctly,  or  "  through  the  nose  ; "  another,  that  when  he  attempts 
to  swallow  liquid,  it  returns  through  the  nostrils.  The  phalangeal  muscles 
are  occasionally  involved  :  deglutition  is  then  difficult,  and  some  of  the 
food  is  apt  to'  find  its  way  into  the  air-passages. 

Next,  generally  after  an  interval  of  a  few  days,  one  or  more  of  the 
ocular  muscles  may  be  attacked  ;  the  patient  then  sees  double  and  squints  : 
or  paralysis  of  acconnnodation  sets  in,  affecting  both  eyes,  so  that  he  is 
not  able  to  distinguish  near  objects  properly,  and  cannot  read  small  print 
with  comfort. 

The  limbs  are  affected  somewhat  later  still,  but  sometimes  they  are 
the  parts  in  which  a  loss  of  power  is  first  observed.  Sensations  of  numb- 
ness or  pain  in  the  feet  are  complained  of  ;  and  presently  the  legs  grow 
weak  and  tremble,  the  gait  is  shuffling  and  uncertain,  or  the  patient  may 
be  unable  to  stand  without  support.  The  arms  are  much  more  rarely  in- 
volved, but  sometimes  the  patient  cannot  dress  himself  or  hold  anything 
in  his  fingers.  He  can  neither  bend  the  feet  on  the  ankles,  nor  extend  the 
hands  on  the  Avrists. 

According  to  Oertel,  the  faradic  contractility  of  the  affected  muscles 
is  greatly  impaired,  and  their  substance  undergoes  rapid  wasting. 
Duchenne,  however,  denied  the  loss  of  faradic  contractility,  and  Buzzard 
agrees  with  him.  The  degeneration-i'eaction  is  certainly  not  constant,  but 
it  is  present  in  almost  all  severe  cases.  Atrophy  is  usually  moderate,  but 
the  muscles  have  a  characteristic  flabby  feel.  There  is  more  or  less  anaes- 
thesia, but  no  pain.  The  knee-jerk  is  often  abolished,  sometimes  without 
other  sign  of  paralysis. 

The  muscles  of  the  larynx  may  be  affected,  in  which  case  the  vocal  cords 
may  be  seen  in  the  laryngoscopic  mirror  to  lie  motionless  in  a  position 
midway  between  that  of  respiration  and  that  of  phonation- — the  position 
which  they  always  occupy  in  the  dead  body,  but  which  is  never  seen  in 
health.  Wilks  regards  this  affection  as  a  frequent  cause  of  suffoca- 
tive dyspnoea,  when  the  tracheal  tube  is  removed,  after  being  worn  for  a 
few  days.  The  inspired  current  of  air  draws  the  paralysed  cords  inwards, 
until  they  meet  and  close  the  glottis. 

*  It  WHS  maintained  by  MM  Bouchard  aud  Labadie-Lagrave  that  endocarditis  is  of 
frequent  occurrence  in  dijilitlieria.  1  have  repeatedly  searched  for  such  an  aft'ectiou  in 
making  autopsies  in  chiUlren  who  hnd  died  of  the  disease;  but  the  valves  have  always 
appeared  to  be  perfectly  healthy.  And  Sanne  (who  has  had  good  opportunities  of  testing 
the  value  of  the  statements  in  question)  declares  that  the  slight  irregularities  that  are  com- 
monly found  under  normal  conditions  on  the  upper  margins  of  the  mitral  and  tricuspid 
valves  have  been  mistaken  for  vegetatious.^ — C.  H.  F. 
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The  muscles  of  the  neck  aud  of  the  trunk  may  be  affected,  so  that  the 
patient  is  unable  to  keep  his  head  supported,  or  to  raise  his  body  from  the 
recumbent  position,  or  to  turn  over  in  bed.  In  some  instances  the  bladder 
and  rectum  take  part  in  the  paralysis,  and  there  is  often  loss  of  virility  in 
adults.  Lastly,  the  diaphragm  or  the  intercostal  muscles  may  be  para- 
lysed, and  lead  to  death  by  suft'ocation,  and  the  vagus  nerve  may  be 
affected  and  cause  death  by  syncope. 

In  March,  1888,  a  girl  of  fifteen  was  nnder  the  writer's  care  in  Mary  Ward.  She  went 
through  an  ordinary  attack  well,  and  after  a  week's  convalescence  was  attacked  by  para- 
lysis. It  began  as  usual  in  the  soft  palate;  also  the  velum  never  completely  lost  power  of 
movement;  then  the  pharynx  was  afiected,  and  she  became  nnnble  to  swallow,  so  that  for 
nearly  a  fortnight  nutrition  was  carried  on  first  by  the  rectum,  and  then  by  an  oesopiiageal 
tube.  The  arms  and  legs  were  paralysed,  but  the  ocular  and  facial  muscles  escaped.  The 
muscles  of  the  neck  and  trunk  were  so  weak  that  she  could  not  turn  or  move  in  bed  or  lift 
her  head  fro.n  the  pillow.  Happily  the  heart  and  lungs  were  unattected,  and,  as  usual,  "  no 
pelvic  symptoms"  were  present.  The  reflex  movements  and  knee-jerks  were  abolished,  and 
there  was  considerable,  though  not  complete  anajsthesia  of  the  paralysed  parts.  There  was 
no  tenderness  on  pressure  over  the  paralysed  muscles;  no  reaction  of  degeneration,  but  loss 
of  f'aradic  contractility.  Recovery  was  very  slow.  First  she  regained  power  of  swallowing; 
then  the  arms  recovered  ;  then  the  legs;  and  before  she  could  walk  the  muscles  of  the  back 
and  neck  had  completely  regained  their  power.    Ultimately  convalesceuce  was  established. 

The  pathology'  of  this  sequel  of  diphtheria  is  no  longer  doubtful.*  The 
ordinary  diphtherial  paralysis  is  certainly  peripheral  in  its  seat,  and  toxic 
in  its  origin.  The  muscles  are  found  atrophied,  and  the  nerves  in  the  con- 
dition of  parenchymatous  neuritis. 

The  frequent  tenderness  in  the  course  of  the  affected  nerves,  the  loss 
of  knee-jerk,  and  anatomical  observations  by  Charcot,  Vulpian,  and  Lepine 
in  France,  and  by  Leyden  and  Mendel  in  Germany,  have  established  the 
theory  of  diphtheritic  paralysis  depending  on  peripheral  neuritis  (cf.  Dr 
Buzzard's  '  Han-eian  Lectures  '  for  1885,  p.  108). f 

Syncojje. — This  serious  and  sometimes  fatal  complication  is  not  limited 
to  cases  of  severe  diphtheria  ;  it  sometimes  happens  vvhen  all  the  symptoms 
have  been  slight.    The  first  of  the  following  instances  is  related  bv  Jenner. 

A  boy  aged  ten,  when  convalescent  from  a  very  mild  attack  of  diphtheria,  began  to 
vomit,  and  the  pulse  (whicli  had  been  becoming  less  frequent  for  two  days)  fell  to  36  in  the 
minute.  There  was  nothing  in  the  patient's  appearance  to  suggest  that  he  was  in  imminent 
danger;  but  notwithstanding  the  free  use  of  stimulants  the  pulse  continued  to  fall.  By 
the  next  afternoon  its  beats  were  only  24,  aud  soon  afterwards  they  ceased  altogether. 

A  little  girl,  in  whom  there  were  all  along  well-marked  diphtheritic  ])atchcs  in  the 
fauces,  seemed  to  have  so  little  the  matter  with  her  that  she  was  allowed  to  play  with  other 
children  in  the  garden  in  front  of  the  liouse.  Early  one  morning  she  was  being  brought 
downstairs  from  the  nursery  as  usual  before  being  dressed,  when  it  was  noticed  that  she 
looked  very  pale.  On  being  hastily  sent  for,  I  found  her  pulseless  with  her  extremities 
perfectly  cohl,  and  in  spite  of  all  that  could  be  done  she  died  about  eighteen  hours  after- 
wards, without  having  rallied  in  the  least  from  her  collapsed  condition. — C.  H.  F. 

A  boy  eight  years  old,  under  the  writer's  care,  after  going  through  an  ordinary  attack  of 
diphtheria,  showed  symptoms  of  paraplegia,  and,  in  spite  of  free  exhibition  of  alcohol  and 
strychnia,  died  of  increasing  cardiac  weakness  without  dropsy.  At  the  autopsy  the  heart, 
particularly  the  left  ventricle,  was  found  greatly  dilated;  but  the  muscle,  though  pale,  was 
not  degenerated. 

In  this  last  case  the  cause  of  the  acute  cardiac  dilatation  and  syncope 
was  probably  nervous  "  or  "  paralytic."  In  others  there  is  distinct  evi- 
dence of  myocarditis  or  fatty  degeneration. 

*  In  one  case  Oertel  found  extensive  changes  in  the  spinal  cord,  hajmorrhages  sur- 
rounding the  roots  of  the  nerves,  proliferation  of  nuclei  in  the  grey  matter,  and  exudation  in 
the  central  canal.  In  another  case  Buhl  observed  hjemorrhages  in  the  membranes  and 
substance  of  the  brain,  and  a  red,  swollen,  softened  state  of  the  roots  of  the  spiinil  nerves. 
See  also  Dr  Percy  Kidd's  paper  in  the  '  Medico-Chirurgical  Transactions  '  for  1884. 

t  Similar  paralysis  has  been  seen  after  euterica,  scarlatina,  aud  smallpox. 
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Bia(jiinsis.--The  distinction  between  diphtheria  and  scarh^tina  is  com- 
paratively easy.  The  absence  of  the  high  fever,  rapid  pulse,  and  rash 
of  the  latter  disease,  with  the  presence  of  membrane  on  the  fauces,  is 
usually  sufficient  ;  but  when  diphtheria  complicates  scarlatina,  or  when  a 
mild  attack  of  diphtheria  is  without  any  visible  membrane,  only  a  skilled 
bacteriolofjical  investigation  can  decide  the  question. 

Traumatic  inflammation  of  the  fauces  may  produce  a  membrane  in 
the  case  of  children.  Cases  have  come  before  the  writer  Avhich  prove 
this.  One  was  a  child  eating  a  hot  potato  ;  another  a  case  of  drinking 
from  the  spout  of  a  kettle  ;  another  of  poisoning  with  corrosive  sublimate. 
In  some  such  cases  it  is  possible  that  the  accident  had  nothing  to  do  with 
the  membrane,  which  was  really  the  result  of  previous  infection  ;  but  this 
will  not  apply  to  all.  The  course  of  the  affection  can  alone  decide  the 
point  clinically,  and  the  presence  or  absence  of  the  bacillus  pathologically. 

Tonsillitis — particularly  some  cases  of  follicular  tonsillitis — is  often  diffi- 
cult to  distinguish  from  slight  forms  of  diphtheria.  The  temperature  is 
usually  higher,  the  spots  are  more  yellow,  less  grey,  less  raised,  and  do  not 
coalesce  ;  there  is  no  albumen,  and  none  of  the  prostration  of  diphtheria. 

Thrush  is  of  a  more  opaque  white,  is  cleaner  in  appearance,  and  un- 
attended with  hgemorrhage,  ulceration,  or  sloughing.  A  stained  specimen 
shows  the  Oidium  albicans,  not  the  bacillus  of  Loffler. 

Albuminuria  as  a  symptom  and  paralysis  as  a  sequel  are  each  important 
helps  in  the  diagnosis  of  diphtheria  :  but  after  all  it  must  be  confessed 
that  the  nature  of  some  appearances  of  the  throat  can  only  be  determined 
by  consideration  of  the  circumstances,  by  the^  presence  of  other  cases  in 
the  house,  and  by  the  subsequent  development  of  symptoms  ;  while,  on 
the  other  hand,  some  cases,  where  no  membrane  is  discernible,  are  proved 
to  be  diphtherial,  not  only  by  the  microscopic  test  and  cultivation  of  the 
mucus  of  the  tonsils,  but  also  by  the  unanswerable  fact  of  their  producing 
fresh  cases  by  infection  of  the  disease. 

The  practical  deduction  to  be  made  from  the  last  fact  is  that  no  patient 
convalescent  from  diphtheria  should  be  allowed  to  mingle  with  other 
children  until  the  mucus  from  the  fauces  ceases  to  contain  Loffler's  bacillus, 
and  this  may  be  for  a  fortnight,  a  month,  or  even  longer.,  after  he  is 
apparently  perfectly  well. 

Prognosis. — No  case  of  diphtheria,  however  mild,  is  free  from  peril. 
The  average  mortality  has  varied  in  different  epidemics,  but  according  to 
Oertel  it  generally  used  to  range  between  30  and  40  per  cent. 

Age  is  the  most  important  element  of  prognosis.  The  fatality  among 
children  under  two  years  old  used  to  be  terrible,  and  is  still  considerable! 
The  larger  the  proportion  of  children  among  those  who  are  attacked,  the 
more  fatal  the  disease  :  for  in  adults  it  comparatively  seldom  assumes  the 
fatal  laryngeal  form.  However,  according  to  Trousseau,  the  nasal  variety 
is  almost  equally  dangerous. 

It  was  observed  by  the  Spa,nish  physicians  in  the  seventeenth  century 
that  '•  at  its  first  coming  it  was  most  severe,  but  by  decrees  became 
less  violent — as  is  usual  with  other  epidemical  disorders (Tothercill 
1760).  ^  ' 

In  faucial  diphtheria  the  chief  dangers  are  inabilitv  to  swallow,  and 
septicsemia  :  in  laryngeal  diphtheria,  asphyxia  before  tracheotomy,'  and 
afterwards  bronchitis,  often  with  lobular  pneumonia  and  collapse,  which 
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more  slowly  but  not  less  surely  stifles  the  patient :  in  both,  failure  of  the 
heart,  either  gradual  or  sudden. 

Unfavourable  symptoms  are  haemorrhage,  extreme  pallor,  vomiting,  a 
low  temperature,  and  a  very  frequent  pulse.  Apart  from  the  danger  of 
its  attacking  the  heart  or  diaphragm,  diphtherial  paralysis  is,  as  a  rule, 
recovered  from  even  in  severe  cases. 

Hcemorrhage  is  very  rarely  fatal ;  it  may  be  from  a  branch  of  the 
external  carotid,  or  possibly  from  the  trunk  of  the  internal  carotid  artery. 

In  86  consecutive  cases  of  diphtheria  under  the  writer's  care  (ending 
December.  1894)  the  mortality  was  19  in  23  under  three  years  old,  21  in  40 
between  three  and  ten,  3  in  10  between  ten  and  seventeen,  and  only  2  in  12 
adults  between  twenty  and  fifty.  Of  purely  faucial  cases  only  5  out  of  26 
were  fatal,  of  faucial  and  laryngeal  24  out  of  33,  and  of  purely  laryngeal 
all.  In  51  cases  tracheotomy  was  performed,  with  34  deaths.  (Compare 
these  figures  with  the  result  of  the  antitoxic  treatment  since  introduced.) 

Treatment. — A  patient  with  undoubted  or  with  doubtful  diphtheria 
should  at  once  be  separated  from  other  children,  and  given  an  injection 
of  the  antitoxin  to  be  presently  described. 

As  soon  as  the  heart  begins  to  flag,  brandy  or  port  wine  should  be  pre- 
scribed freely,  and  noiu-ishing  soups  should  be  given  in  small  quantities  at 
short  inters-als  night  and  day.  Jenner  mentions  the  case  of  a  child,  three 
years  old,  who  took  from  three  to  five  ounces  of  brandy  in  twenty-four  hours 
with  apparent  advantage.  When  swallowing  is  refused  or  impossible,  food 
must  be  introduced  into  the  stomach  by  a  soft  flexible  nasal  tube,  or  the 
patient  must  be  fed  by  rectal  suppositories.  The  tincture  of  perchloride  of 
iron  is  most  usually  given  as  a  medicine,  while  by  others  quinine,  or  bark 
with  ammonia,  is  preferred.* 

As  to  the  local  treatment  of  the  throat  affection,  there  used  to  be  uncer- 
tainty of  opinion,  but  observers  are  now  agreed  that  the  membrane  on 
the  tonsils  and  palate  should  never  be  forcibly  removed. 

When  the  fact  became  recognised  that  the  local  affection  within  reach 
is  not  the  really  dangerous  part  of  the  disease,  disinfectants  were  employed. 
Diluted  chlorine  water  was  found  to  be  the  most  effioient  agent  by  Oertel. 
who  added  various  disinfectants  to  liquids  in  which  diphtherial  membranes 
had  been  repeatedly  washed,  and  afterwards  tested  their  powers  of  setting 
up  a  putrefactive  process  in  "  Pasteur's  fluid."  Other  useful  applications 
are  alcohol,  solution  of  permanganate  of  potash  (gr.  iss — gr.  iiss  ad  5j),  cor- 
rosive sublimate  (1  in  4000),  and  solution  of  carbolic  acid  (gr.  iiss  ad  5j). 
These  antiseptics  may  be  used  as  a  gargle  or  spray  for  adults, f  but  with 
children  the  thoroaigh  and  frequent  use  of  them  is  almost  impossible. 
Sucking  small  pieces  of  ice  often  gives  great  relief  and  helps  deglutition. 

The  local  application  of  the  weaker  or  of  the  stronger  solution  of 

*  l)r  Hermann  Weber  lias  drawn  attention  to  the  fact  that  the  practice,  luiiversal  in 
Enc^lanfl,  of  giving  abundance  of  nourishment  in  diphtheria,  is  far  from  having  obviated 
the  liability  to  the  occurrence  of  the  sudden  collapse  wliich  we  have  seen  to  be  one  of  the 
principal  modes  in  which  tlie  disease  proves  fatal;  but  whatever  may  be  said  with  regard 
to  this  complication,  I  do  not  think  there  can  be  any  doubt  that  the  general  tendency  of 
such  treatment  must  be  good. — C.  H.  F. 

t  A  giirgle  whidi  is  both  useful  and  harmless  in  the  case  of  adults  and  older  children 
is  the  Lotio  boracis  alkalina  of  the  Guy's  pharmacopoeia,  made  by  dissolving  three  grains 
and  a  half  of  sodium  bicarbonate,  borax,  and  common  salt  with  seven  of  powdered  sugar 
in  an  ounce  of  warm  water.  Siegel's  spray  apparatus  is  a  convenient  way  of  applying 
remedies  to  the  throat,  and  is  now  imich  used  in  cases  of  diphtheria. 
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perchloride  of  iron  was  at  one  time  freely  used  ;  also  lime  water  as  a  gargle, 
first  suggested  by  Kuchennieister,  on  account  of  its  remarkable  power  of  dis- 
solving diphtheritic  membranes.  The  present  writer  has  used  neurin  (the 
alkaloid  of  lecithin)  locally  in  diphtheria  of  the  fauces,  following  some 
trials  made  at  Vienna;*  it  clears  away  the  membrane  without  pain  or 
further  injury,  and  leaves  a  clear  surface.  Another  preparation  introduced 
from  the  physiological  laboratory  is  papain,  from  the  Brazilian  papaw- 
fruit.  This  powerful  digestive  agent  dissolves  false  membrane  with  great 
readiness,  and  we  have  used  it  at  Guy's  Hospital,  to  that  extent  with 
success.  But  it  is  doubtful  whether  the  result  is  worth  the  distress  caused 
by  any  local  application.  The  writer,  having  gone  through  an  attack  of 
faucial  diphtheria  himself,  thinks  that  it  is  not. 

In  the  case  of  children,  syringing  the  fauces  with  equal  parts  of  lime 
water  and  milk,  or  with  some  antiseptic  solution,  is  probably  the  most 
efficient  and  least  injurious  procedure.  Experience  shows  that  there  is 
no  ground  for  the  fear  expressed  by  the  elder  Heberden  that  syringing 
the  fauces  would  poison  the  patient  by  introducing  putrid  matter  into  the 
stomach  ;  for  the  danger  is  not  in  digestion,  but  in  absorption  of  this 
matter  unchanged.  That  admirable  author  concludes  the  chapter  in  his 
'  Commentaries  '  which  deals  with  the  malignant  sore  throat  (under  which 
he  probably  included  some  cases  of  scarlatinal  as  well  as  of  diphtheritic 
angina)  as  follows  : — "  The  gargle  may  be  injected  with  a  syringe  into  the 
throats  of  children,  but  this  should  by  no  means  be  done  so  often  as  to 
tease  or  fatigue  them.  Similar  reasons  would  forbid  us  still  more  strongly 
to  take  great  pains  in  rubbing  off  the  sloughs  from  these  ulcers  or  in  scari- 
fying them  My  only  reason  for  suspecting  that  I  ought  to 

lay  more  stress  upon  applications  made  immediately  to  the  throat  than  I 
have  here  done,  is  that  several  physicians  of  deservedly  great  authority  have 
judged  them  to  be  of  more  importance  than  they  have  appeared  to  me."t 

When  the  disease  has  its  seat  in  the  nasal  cavities,  these  parts  should  be 
frequently  cleansed  with  disinfectants  (dilute  solutions  of  the  permanganate 
of  potash  or  carbolic  acid,  or  lime  water),  which  may  be  injected  with  a 
syringe  every  two  hours,  or  even  oftener. 

For  diphtheria  affecting  the  skin,  the  local  application  of  calomel  was 
recommended  by  Trousseau  ;  we  now  use  iodoform.  On  account  of  the 
liability  to  development  of  false  membrane  Avherever  blisters  are  applied, 
they  should  never  be  ordered  in  ca^es  of  diphtheria. 

When  diphtheria  attacks  the  larynx,  an  emetic  of  ipecacuanha  or  of  sul- 
phate of  zinc  should  be  given,  and  if  a  good  result  is  obtained  it  may  be 
repeated  after  two  or  three  hours. 

But  in  most  cases  of  laryngeal  diphtheria  the  operation  of  trachentomy 
is  necessary.  The  indications  for  tracheotomy  are  rapid  respiration  with 
laryngeal  stridor,  and  with  deficient  breath-sounds  at  the  base  of  the  lungs  ; 
pallor  combined  with  a  purplish  tinge  of  the  lips  ;  and  sucking  in  A\-ith  each 
inspiration  of  the  soft  parts  at  the  root  of  neck  and  at  the  epigastrium,  as 
well  as  of  the  lower  ribs  and  ensiform  cartilage.  It  is  better  not  to  delay 
the  operation  after  vomiting  has  failed  to  relieve. 

After  tracheotomy  it  is  probably  best  to  abstain  from  all  treatment 


*  a 


i^n  ^^i'"^.'!?^        Neurins  bei  Diphtheritis,"  vo„  Prof.  E.  Ludwi?  in  Wien 

('Ceutralbl.  f.  d.  med.  Wissensch..'  1877,  No.  12).  " 

t  '  Commentaries,'  chap.  vii.  Compare  the  excellent  remarks  by  Senator  on  the  useless 
and  m.sch.evons  attempt  to  apply  local  remedies  to  the  fauces  of  young  children  in  an 
efficient  manner  ('  German  Clinical  Lectures,'  2nd  series,  p  447) 
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except  cleansing  the  tube  and  removing  membrane  and  muco-pus  from  the 
trachea  with  a  soft  feather.  In  cold  weather  with  dry  air  the  child's  cot 
or  the  patient's  bed  should  be  kept  moist  with  steam  from  a  kettle,  but 
not  when  the  patient  is  sweating  and  exhausted. 

Children  under  a  year  old  used  generally  to  die  ;  the  small  calibre  of 
the  ti-achea,  the  yielding  nature  of  the  chest  walls,  and  the  difficulty  of 
feeding  them  are  the  causes  of  this  high  mortality.  Even  when  the  air- 
passages  are  freed  from  the  obstruction  which  threatens  the  patient's  life, 
there  is  always  the  fear  that  the  disease  may,  as  it  often  does,  spread 
downw^ards  and  obstruct  the  bronchial  tubes.  We  have  tried  intubation 
instead  of  opening  the  trachea,  but  so  far  the  results  have  not  been  en- 
couraging. When  a  child  refuses  to  swallow,  liquid  food  must  be  poured 
down  one  nostril  while  the  other  is  closed,- — not  through  a  catheter,  but  by 
a  funnel  inserted  into  the  orifice.  Nutrient  enemata  are  rarely  successful 
for  more  than  a  short  time  with  children  :  suppositories  sometimes  succeed 
better.    Brandy  in  frequent  doses  is  of  great  service. 

Sennn  treatment. — For  the  last  few  years  we  have  all  been  treating 
diphthei'ia  by  means  of  the  antitoxic  serum,  and  the  writer  agrees  with  Dr 
Church  and  other  physicians  at  the  gi-eat  London  hospitals,  and  with  those 
who  have  direction  of  the  still  more  extensive  field  afforded  by  the  sick 
asylums,  that  in  this  method  we  have  by  far  the  most  effectual  means  of 
treating  diphtheria.  The  credit  of  conceiving  and  carrying  it  out  is  dvie  to 
Behring  of  Berlin.  The  animal  inoculated  with  the  pure  cultivation  of 
Loffler's  bacillus  is  the  horse.  When  by  successive  injections  of  varying 
strength  he  is  rendered  immune  to  the  poison,  blood  is  drawn  from  his 
jugular  vein,  and  after  coagulation  the  serum  is  sterilised  and  kept  in  stop- 
pered bottles  until  needed.  A  large  manufactory  is  at  work  under  Govern- 
ment inspection  near  Frankfort,  another  in  Paris,  and  the  serum  is  now 
provided  by  the  conjoint  laboratories  of  the  Royal  Colleges  and  by  the 
Jenner  Institute  of  Preventive  Medicine,  as  well  as  by  private  manufac- 
turers. 

Of  the  srood  effects  of  this  treatment  there  is  no  reasonable  doubt. 
Baginsky  in  Germany,  Welch  in  America,  Washbourn  and  Goodall  in  Eng- 
land, are  only  some  of  those  who  have  published  numerous  and  well-recorded 
cases.  The  present  writer  has  seen  it  entirely  alter  the  prognosis  of  diph- 
theria in  children  under  five,  and  rescue  older  children  and  one  grown 
man  in  whom  the  disease  showed  every  sign  of  fatal  ending.  The  remedy 
should  be  tried,  however  late  in  the  disease  one  may  be  summoned,  but  the 
best  results  are  where  it  is  used  at  the  beginning. 

The  chief  drawback  to  the  serum  treatment  of  diphtheria  is  the  large 
amount  needful  to  inject  under  the  skin  :  20  c.c,  though  trifling  in  an 
adult,  is  a  large  subcutaneous  injection  in  an  infant,  particularly  when  its 
repetition  is  necessary.  The  efforts,  however,  of  Behring  himself,  of  Roux, 
and  in  this  country  of  Dr  Klein,  Dr  Bullock,  Dr  Woodhead,  and  Dr  Cart- 
wright  Wood,  have  succeeded  in  intensifying  the  activity  of  the  serum, 
so  that  10  c.c.  or  5  c.c.  contain  the  requisite  number  of  "  units,"  and  no  ill 
effects  are  found  to  attend  the  use  of  the  smaller  and  stronger  dose. 

The  only  unpleasant  consequence,  and  that  an  occasional  one,  is  a 
roseolous  rash.  The  writer  has  only  seen  six  or  seven  examples  of  this,  but 
others  have  observed  it  more  frequently,  and  reported  its  occasional  com- 
bination with  slight  pain,  moderate  fever,  and  swelling  of  the  joints.  It  is 
probable  that  this  erythema  is  not  caused  by  the  same  constituent  of  the- 
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serum  which  acts  on  the  toxines,  and  Dr  Brodie,  aided  by  a  grant  from  the 
Grocers'  Company,  has  been  trying  to  separate  the  constituents  which  pro- 
duce the  rash.* 

Treatment  of  cojnplications. — Local  diphtherial  inflammation,  whether 
of  the  nostrils,  the  conjunctiva,  or  the  genitals,  or  of  an  accidental 
injuiy,  must  be  treated  by  the  sedulous  application  of  the  stronger  anti- 
septic solutions  above  mentioned.  After  death  from  diphtheria,  the  lungs 
are  found  in  young  children  collapsed  in  several  lobules  ;  and  in  all  cases 
the  tubes  are  filled  with  pus  and  mucus.  Ammonia  and  senega,  sweetened 
with  treacle  or  syrup  of  tolu,  is  the  best  medicine,  and  brandy  the  best 
form  of  stimulant  to  prevent  this  condition. 

Another  danger  is  failure  of  the  heart.  Steel  and  small  doses  of 
digitalis  or  strophanthus  are  probably  the  best  means  of  guarding  against 
this  catastrophe.  Feebleness  of  the  jaulse,  and  the  first  sound  of  the  heart 
resembling  the  second,  are  indications  of  the  danger  ;  when  they  appear, 
alcohol  and  strong  meat  extracts  should  be  given,  and,  if  necessary,  strych- 
nine injected  under  the  skin. 

Treatment  of  sequelce. — Diphtheritic  paralysis  is  the  most  important  of 
these.  It  generally  subsides  spontaneously  within  three  or  four  n}onths, 
and  sometimes  much  earlier.  A  house  physician  of  the  Avriter,  who  suf- 
fered from  partial  paraplegia  after  diphtheria,  was  nearly  a  year  before  he 
entirely  regained  his  powers  of  walking.  This  paralysis  is  rarely  fatal ; 
but  sometimes  the  patient  is  left  permanently  with  slightly  impaired  power 
of  certain  muscles.  For  instance,  some  years  ago  a  boy  came  to  Guy's 
Hospital  as  an  out-patient  who  had  been  in  our  wards  four  years  previously  ; 
he  was  still  unable  to  swallow  perfectly,  and  fluids  sometimes  returned 
through  his  nose  if  he  tried  to  drink  rapidly. 

Iron  is  indicated  in  cases  of  this  kind,  and  often  proves  very  useful. 
But  the  most  useful  drug  seems  to  be  strychnine,  particularly  used 
subcutaneously ;  and  slowly  interrupted  galvanism  is  also  of  considerable 
sei'vice. 


*  G.  E.  C.  Wood,  '  Proc.  Roy.  Soc.,'  Feb.  20tli,  1896. 
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"  Coiisuiuptious  sow 
Id  hollow  bones  of  man,  strike  their  sharp  shins. 
And  mar  men's  spurring.    Crack  the  lawyer's  voice, 
That  lie  may  never  more  i'alse  title  plead. 
Nor  sound  his  quillets  shrilly  :  hoar  the  Hamen, 
That  scolds  against  the  quality  of  tlesh, 
And  not  believes  hiniselt :  down  with  the  nose, 
Down  with  it  flat,  take  the  bridge  quite  away 
Of  him  that  his  particular  to  foresee. 

Smells  from  the  general  weal :  make  curled-pate  ruffians  bald." 

Timon  of  Athens. 

Uisicn-y  of  the  disease — Its  jjresent  extent — Its  nomenclature — Its  jjlace  among 
specific  exanthems — Origin  and  incubation — Primary  lesion — Infective 
and  soft  sores — Premonitory  stage — Secondary  lesions  of  skin,  throat  and 
mouth,  eyes,  <&c.  —  Tertiary  lesions  of  skin,  tongue,  palate,  bones,  testes  and 
other  viscera — Diagnosis — Conditions  of  infection — Special  questions  in 
syphilitic  pathology — Prognosis — Protection — Treatment. 

Congenital  syphilis — Its  transmission  to  the  child — Syphilitic  placenta — Local 
manifestations — Its  further  transmission — Its  treatment — Later  effects. 

Synonyms. — Lues  venerea — Lues — Morbus  gallicus — The  pocks  or  great 
pox. — Fr.  La  grosse  verole,  Mai  de  Naples. — Germ.  Lustseuche. 

Definition. — A  specific  contagious  disease  running  a  protracted  course, 
with  many  local  forms  and  numerous  sequelae. 

History. — The  disease  which  was  first  recognised  three  hundred  years 
ago  and  received  the  name  of  Syphilis,  was  then  regarded  as  a  pestilence,  an 
epidemic  disorder — spreading  like  the  plague,  or  putrid  fever.-*,  by  "  ill 
conditions  of  the  air,"  and  conveyed  by  infection  at  a  distance.  It  was  only 
gradually  discovered  to  be  closely  connected  with  foul  local  disorders  of  the 
genitals,  and  to  be  as  a  rule  communicated  by  sexual  congress.  In  the  seven- 
teenth and  eighteenth  centuries  "  constitutional "  syphilis  was  known  as  the 
venereal  disease  {lues  venerea),  and  was  supposed  to  spring  from  any  form 
of  local  disease  acquired  in  impure  connection.  Its  constitutional  effects 
were  until  lately  compared  with  those  of  Gout  and  of  Tubercle,  and  thus  a 
syphilitic  "  diathesis  "  was  placed  side  by  side  with  assumed  "  arthritic," 
"  scrofulous,"  and  malignant  "  diatheses.  Inherited  syphilis  was  unrecog- 
nised after  infancy,  or  was  confounded  with  what  'was  called  ''scrofula;" 
and  "  scrofula  "  itself  was  often  supposed  to  be  the  expression  of  a  distant 
syphilitic  taint.  Owing  to  the  labours  of  Ricord,  Bassereau,  Lancereaux, 
Hutchinson,  Wilks,  and  many  other  observers,  the  accidental  connection  of 
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this  disease  with  others  of  venereal  origin  no  longer  obscures  its  distinctive 
characters  ;  it  is  completely  separated  from  tuberculosis  in  both  its  acquired 
and  its  hereditary  form,  and  it  now  resumes  its  original  historical  place 
among  specific  contagious  diseases,  not  always  venereal  in  origin,  and  not 
more  different  from  measles,  or  smallpox,  than  are  diphtheria  or  cholera. 

There  is  no  clear  account  of  syphilis  in  the  Avritings  of  antiquity,  or  in 
those  of  the  Middle  Ages.  The  disease  was  first  recognised  by  its  epi- 
demic prevalence  in  Italy  at  the  end  of  the  fifteenth  century,  when 
Charles  VIII  of  France  was  besieging  Naples.  It  was  then  supposed  to  be 
a  new  malady;  either  generated  by  the  filth  of  a  camp  and  the  strange 
wickedness  of  mercenary  troops,  or  introduced  from  the  newly  discovered 
Western  World  by  the  sailors  of  Columbus,  who  arrived  in  Europe  about 
the  time  when  it  broke  out.  However,  there  are  grounds  for  the  belief 
that  the  disease  had  been  observed  in  France,  in  Germany,  and  in  Italy, 
as  well  as  in  Spain,  before  the  French  invasion  of  Naples  (1494-5),  and  even 
before  Colombus  had  reached  the  |x»rt  of  Palos  (March,  1493),  on  his 
retura  from  his  first  voyage  to  the  West  Indies.  Critical  inquiries  seem 
to  show  that  in  all  probability  syphilitic  affections  were  by  no  means  un- 
known during  previous  centuries,  although  they  were-  confounded  with 
other  maladies,  particularly  with  leprosy.  Moreover  some  of  the  allusions 
of  Martial  must  almost  certainly  be  referred  to  secondaiy  syphilis. 

The  Italian  epidemic  of  1494  and  the  subsequent  years  was  severe  and 
wide-spread.  Lancereaux  supposes  that  almost  a  twentieth  part  of  the 
population  were  attacked,  and  although  few  died,  fewer  still  were  cured. 
The  disease  soon  lost  its  epidemic  pestilential  character,  and  by  the  middle 
of  the  sixteenth  centuiy  its  type  resembled  that  with  which  we  are  now 
familiar.  The  passage  from  '  Timon  of  Athens  '  (iv,  3),  which  stands  at  the 
head  of  this  chapter,  shows  how  familiar  the  symptoms  of  secondary 
syphilis  had  become  by  the  beginning  of  the  seventeenth  century.  As 
above  stated,  its  diffusion  was  at  first  ascribed  to  climatic  or  telluric  in- 
fluences, in  ignorance  of  its  real  mode  of  conveyance. 

More  limited  epidemics  of  syphilis  have  since  been  observed,  which  have 
sometimes  been  misunderstood,  and  described  under  various  special 
names  ;  and  some  affections,  long  regarded  as  peculiar  to  certain  regions, 
are  now  recognised  as  syphilitic.  A  disease  which  attacked  one  hundred 
and  eighty  persons  at  Briinn,  in  Moravia,  in  1578,  one  which  raged  in 
Canada  in  1780,  and  the  "  Scherlievo  "  of  Fiume  at  the  beginning  of  this 
centurj^  were  almost  certainly  local  epidemics  of  syphilis  ;  while  endemic 
syphilis  was  called  "  the  Sibbens  "  in  the  Avest  of  Scotland,  and  "  Rade- 
syge"  in  Norway. 

Syphilis  is  now  found  in  every  part  of  the  world,  but  more  or  less  wide- 
spread according  as  the  conditions  are  favourable  or  otherwise  for  its  usual 
mode  of  propagation.  Among  the  inhabitants  of  Iceland  it  is  said  never 
to  have  established  itself,  although  it  has  repeatedly  been  introduced  by 
sailors  ;  according  to  Livingstone,  among  the  negroes  of  Central  Africa  it  is 
mild  and  transient  in  its  effects  ;  and  in  China  and  Japan  it  w^ould  appear  to 
be  seldom  severe.  Possibly  in  China  its  virulence  has  gradually  become 
attenuated  by  its  wide  diffusion  through  the  closely  packed  population  in 
successive  generations.  Lancereaux  states  that  lues  acquires  unusual 
intensity  when  it  passes  from  a  Chinese  to  a  European.  Similar  assertions 
have  been  made  with  regard  to  its  transmission  from  one  race  to  another 
elsewhere,— in  the  case,  for  instance,  of  the  British  army  in  Portucral  durino- 
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the  Peninsular  War.*  The  wovf-t  forms  of  syphilis  appear  in  seaport  towns, 
where  vice  and  inteuii)erance  prevail  together. 

Natnes. — The  term  "  Syphilis  "  was  invented  by  Fracastorius,  a  learned 
physician  of  Verona,  who  in  1521  published  a  j)oem  under  that  title,  in 
which  he  related  how  Si/philu$,  a  shepherd,  was  stricken  by  Apollo  with 
the  new  disease — even  then  not  recotrnised  as  venereal.  It  is  a  great  pity 
that  we  have  not  for  every  specific  disorder  a  name  as  distinguishing,  as 
short  and  flexible,  and  as  free  from  meaning. 

The  locus  classiciis  is  as  follows : 

primus 

Syphilus  ostendit  turpes  per  corpus  achores  : 
Insonines  primus  noctes  convulsaque  membra 
Sevisit,  et  a  primo  traxit  cognomina  morbus 
Syphilidem  que  ab  eo  tabem  dixere  coloui." 
(Hieroii.  Fracastorii,  •  Syphilis  sive  de  Morbo  Gallico,'  lib.  iii,  v,  329.) 

The  French  contrasted  la  reroh  with  hi  petite  verole  (i.  e.  variola), 
just  as  in  England  the  word  "  smallpox  "  formerly  conveyed  a  similar  dis- 
tinction, t  Many  other  names,  employed  in  various  countries,  indicated  a 
belief  that  the  disease  was  of  foreign  origin.  Thus,  while  it  was  wal  de 
yaples  to  the  French,  it  was  to  the  Italians  nial  france><e  ;  X  in  Egypt  and 
Turkey  it  is  called  el  Frangy,  the  disease  of  the  Franks  or  Europeans  ;  and, 
unhappily,  the  Sandwich  Islanders  first  knew  it  as  the  English  disease." 
At  one  time  the  most  common  designation  was  In  ex  venerea,  which  dates 
back  to  Fernelius  (1556).  But  the  venereal  disorder  was  held  to  include 
both  gonorrluea,  proved  to  be  distinct  by  Ricord  in  1831,  and  the  soft 
chancre,  which  nearly  all  pathologists  now  regard  as  an  independent  affec- 
tion. Indeed,  the  conception  of  syphilis  as  a  general  malady,  comparable 
with  the  exanthemata,  had  no  existence  from  the  time  of  Fracastorius  until 
about  forty  years  ago.  It  is  true  that  John  Hunter  described  a  constitu- 
tional fonn  of  the  venereal  disease,  but  he  expressly  taught  that  the  action 
of  the  poison  was  different  from  that  which  occurred  in  any  kind  of  fever. 
Since  the  modern  view  has  been  accepted,  the  name  of  Syphilis  has  super- 
seded all  others,  but  Lties  and  its  adjective  luetic  are  still  used  abroad, 
and  are  sometimes  convenient  from  their  decent  obscurity. 

Pathology. — Like  other  results  of  purely  scientific  and  speculative 
inquiry,  the  recognition  of  the  true  nature  of  the  disease  has  proved  of  the 
utmost  practical  importance.  The  physician  must  almost  forget  the  local 
primary  disease,  and  put  aside  the  idea  that  the  diagnosis  of  syphilis  carries 
with  it  the  stigma  of  impurity.  There  are  many  ways  in  which  a  person 
may  fall  a  victim  to  syphilis  without  illicit  intercourse  ;  and  in  exceptional 
instances  one  must  be  prepared  to  recognise  its  manifold  varieties  in 
patients  of  either  sex,  at  any  age,  and  in  every  position  of  life. 

In  the  second  edition  of  this  book  the  writer  accordingly  included 
Syphilis  among  the  specific  febrile  diseases  ;  for  it  arises  by  contagion 
alone,  and  breeds  true  :  inoculation  is  followed  by  a  latent  period  of  incu- 

*  On  this  point,  however,  see  Dr  Geo.  Ogilvie's  able  and  interesting  criticism  of  the 
statements  made  by  the  army  surgeons  of  tlie  time  (1806-12). — '  Brit.  Journ.  of  Dermat.,' 
1898,  vol.  X,  p.  232. 

t  My  learned  friend  Dr  Norman  Moore  informs  me  that  the  term  "pocks"  frequently 
occurs  in  Irish  and  other  mediseval  MSS.,  and  probably  refers  to  cutaneous  syphilis. 
X  It  was  called  the  French  disease  also  in  England : 

"  News  have  I  that  my  Nell  is  dead  i'  the  spital 
Of  malady  of  France."— A'.  JTewry  T,  v,  1. 
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bation;  the  onset  is  febrile,  with  an  exanthem  and  a  local  lesion  m  the 
throat;  lastly,  it  has  definite  sequelae,  and  it  protects  against  a  f>econd 
attack. 

The  contagium  has  not  yet  been  certainly  identified,  although  Lust- 
garten  long  ago  described  a  bacillus,  i-esembling  those  of  tubercle,  lupus, 
and  leprosy,  in  the  cells  of  the  diseased  tissues.* 

The  chief  peculiarities  of  syphilis  are  the  slightness  of  its  pyrexia,  the 
remarkably  slow  evolution  of  its  stages,  the  importance  and  frequency  of 
its  sequelae,  its  hereditary  transmission,  and,  we  may  add,  its  reaction  to 
remedies.  As  regards  its  being  hereditary,  Mr  Hutchinson  argues  that 
smallpox  and  even  typhus  are,  like  syphilis,  occasionally  transmitted  from 
mother  to  foetus,  but  the  brevity  and  severity  of  these  and  other  specific 
fevers  make  it  almost  impossible  for  them  to  be  inherited. 

Course  of  the  disease. — Incubation. — After  inoculation  with  the 
syphilitic  virus  there  elapses  a  considerable  time  before  any  synijitom  is 
obsex'ved.  This  is  the  period  of  incubation.  It  is  remarkable  that  this 
fact  was  unknown  until,  between  1856  and  1862,  certain  experimenters 
inoculated  syphilis  upon  healthy  individuals.!  Professor  Bauiuler,  in 
'  Ziemssen's  Handbuch,'  brings  together  thirty-one  observations  of  this 
kind,  in  most  of  which  the  incubation  was  from  fifteen  to  twenty-five  days. 
Once  it  was  only  ten  days  ;  four  times  between  thirty-five  and  forty-four 
days.  In  1865  Fournier  recorded  a  series  of  cases  in  which  no  treatment 
was  adopted,  so  that  the  disorder  developed  itself  naturally.  The  incuba- 
tion was  more  often  over  than  under  three  weeks ;  it  not  infrequently 
reached  a  month  or  six  weeks,  and  once  was  prolonged  to  ten  weeks.  In 
one  patient  of  Baumler's,  in  whom  the  exact  date  of  exposure  to  the  poison 
was  known,  the  incubation  was  twenty-five  days ;  in  another  twenty-nine 
days. 

Primary  stage. — The  earliest  symptom  of  syphilis  is  manifested  at  the 
seat  of  infection  ;  it  is  spoken  of  as  the  jjrimary  lesion,  while  the  later  sym- 
ptoms are  termed  secondary.  It  is  often  called  a  hard  or  Hunterian 
"  chancre,"  but  upon  the  skin  it  is  first  seen  as  a  small  flat  red  papule. 
This  appears  three  or  four  weeks  after  infection,  in  the  prodromal  period, 
according  to  the  usual  reckoning,  although  really  the  appearance  of  the 
papule  and  its  induration  at  the  seat  of  inoculation  must  be  regarded 
as  the  first  symptom  of  the  constitutional  infection.  As  it  grows  larger 
it  becomes  indurated,  so  that  to  the  touch  it  feels  like  a  piece  of 
cartilage  let  into  the  part.  After  a  week  or  ten  days  it  may  de- 
squamate slightly  ;  or  a  little  moisture  may  ooze  from  its  surface,  and 
presently  dry  up  into  a  thin  scab  ;  or  it  may  continue  to  look  shining  and 
glazed  ;  or,  lastly,  it  may  become  excoriated,  and  slightly  depressed  in  its 
centre.  Upon  a  mucous  membrane,  the  primary  affection  seems  to  begin 
as  a  very  small  itching  vesicle  Avith  a  reddened  base,  which  soon  breaks, 
forming  an  erosion,  and  afterwards  a  shallow  ulcer ;  this,  too,  acquires  an 
indurated  floor  as  it  enlarges. 

*  'Mecl.  .TaliH).  der  k.  k.  Gfs.  der  Aerzte,'  18S5 ; '  Brit.  Merl.  Joujii.,' Ocf.  17t1i  1885 
p.  757.  '  ' 

f  Clinically  incubation  is  as  a  rule  prolonged  to  six  weeks  or  more.  The  idea  that  no 
snch  period  occurred  was  based  partly  upon  a  natural  tendency  to  ascribe  the  disease  to  the 
last  impure  intercourse  precedinff  its  appearance,  partly  upon  the  circumstance  that  another 
virus  fthat  of  the  soft  chancre),  which  produces  an  effect  almost  at  ouce,  is  often  trans- 
mitted in  association  with  that  of  syphilis  proper,  and  formerly  wns  not  recoo-uised  as 
distinct. — C.  H.  F. 


PRIMARY  STAGE 


339 


The  histology  of  these  lesions  has  been  investigated  by  several  observers. 
Biesiadecki  found  an  abundant  infiltration  of  nucleated  cells,  not  only 
between  the  bundles  of  connective  tissue  in  the  cutis  or  mucous  membrane, 
but  also  in  the  adventitia  of  the  blood-vessels,  which  are  thereby  narrowed. 
He  states  that  there  is  an  actual  development  of  connective-tissue  fibres 
towards  the  peripheiy  of  the  indurated  mass,  and  that  this  is  the  cause  of 
its  hardness,  which  Auspitz  had  attributed  to  the  presence  of  amorphous 
exudation  between  the  cells  and  the  spaces  in  which  they  lie. 

The  course  of  the  primary  lesion  of  syphilis  varies  in  different  cases. 
Sometimes  it  passes  quickly  away,  leaving  no  trace  of  its  presence ;  but 
when  the  sore  is  large  it  may  take  months  in  subsiding,  and  its  site 
remains  marked  by  a  brown  pigmented  patch,  with  more  or  less  superficial 
scarring  in  its  centre.  On  the  other  hand,  mucous  membranes  never  show 
pigmentation.  Mr  Hutchinson  has  drawn  attention  to  the  fact  that  in 
some  patients  a  fresh  induration  appears  again  and  again  during  a  period 
of  several  years  exactly  where  a  foraier  primary  syphilitic  lesion  was 
situated,  without  any  fresh  infection.  Ultimately  even  the  pigment  dis- 
appears, so  that  no  evidence  remains  that  the  patient  has  ever  suffered 
from  primary  s}'-philis. 

Hard  and  soft  sores. — The  first  syphilitic  lesion  is  called  a  Hunterian 
or  indurated  chancre  ;  but  if  (as  is  often  the  case)  it  has  the  characters  of 
a  chancre,  i.  e.  of  ulcer,  or  sore,"  they  are  accidental  rather  than  essen- 
tial. Biiumler  calls  the  primary  lesion  of  syphilis,  not  a  chancre,  but  an 
'■  ulcerating  sclerosis." 

In  1852  Bassereau  took  the  pains  to  trace  to  their  origin  in  the  opposite 
sex  a  number  of  venereal  cases  ;  and  this  method  of  "  confrontation  "  (as  he 
terms  it)  showed  that,  whereas  sores  which  were  followed  by  secondary 
symptoms  had  been  derived  from  persons  who'  themselves  suffered  under 
similar  effects,  other  sores  which  remained  simply  local,  or  which  at  most 
were  attended  with  suppurating  buboes,  came  from  individuals  in  whom  the 
disease  had  likewise  failed  to  produce  any  constitutional  effects.  His  views 
were  soon  afterwards  adopted  by  Ricord. 

The  one  lesion  was  thus  distinguished  as  the  "  indm-ated,"  "  Hunterian," 
or  ■■  infecting  "  chancre,  and  the  other  as  the  "  soft "  or  "  non-infecting  " 
chancre.  The  former  cannot  be  inoculated  upon  the  patient,  nor  upon  any 
one  else  who  has  already  had  syphilis  ;  the  latter  is  readily  reproduced  by 
contact  with  other  parts  of  the  patient's  body,  or  with  other  persons, 
whether  syphilitic  or  not.  The  fonner  is  a  specific  infective  lesion  of 
Syphilis,  the  other  is  a  local  contagious  suppuration  and  non-syphilitic* 

The  latter  begins,  without  any  incubation,  in  a  pustule,  which  in  two 
or  three  days  breaks,  and  forais  a  deep,  punched-out  ulcer,  with  irregular 
and  slightly  undermined  edges,  a  grey  surface,  and  a  soft  base  ;  it  secretes 
pus  freely,  and  is  inoculable  again  and  again.  Hence  there  is  seldom 
more  than  one  indurated  chancre,  and  often  several  soft  chancres  to- 
gether. A  soft  chancre  is  scarcely  ever  seen  except  on  the  genital  organs, 
and  the  cicatrices  it  leaves  are  puckered  and  more  conspicuous  than  the 
macule  Avhich  follows  a  Hunterian  sore. 

*  Bicleuliap  lias,  indeed,  since  found  that  there  are  occasional  exceptions,  it  being 
sometimes  "  auto-inoculable  "  duriue:  an  early  stage  of  the  disease,  when  there  liave  as  yet 
been  no  constitutional  symptoms.  But  such  observations  are  strictly  i)iiral]el  witli  the  fact 
that  vaccination  can  be  'successfully  performed  before  the  eruption  of  smallpo.x  appears,  i.  e. 
before  the  infection  has  become  generalised  throughout  the  body. 
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There  is  no  doubt  of  the  truth  of  Bassereau's  obser^-ations,  nor  of  the 
validity  of  Kicord's  distinctions  between  two  kinds  of  venereal  sore*  But 
subsequent  experience  has  shown  that  the  practical  application  of  those 
distinctions  in  diagnosis  is  liable  to  certain  sources  of  error,  particularly 
to  the  possibility  of  a  mixed  infection.  The  theoretical  question  still  remains 
under  discussion,  whether  the  soft  chancre  is  or  is  not  in  its  origin  inde- 
pendent of  syphilis  ;  but  in  a  medical  treatise  the  only  lesion  we  have  to 
deal  Avith  is  the  true  syphilitic  chancre. 

In  practice,  although  "  hard  "  sores  are  almost  sure  to  be  followed  by 
secondary  synqitoms,  it  is  not  safe  to  assert  that  any  sore,  however  "  soft," 
will  not  be  so  followed. 

Symptoms  of  syphilis  are  sometimes  seen  without  any  apparent  pri- 
mary affection.  One  source ,  of  fallacy  in  these  cases  is  that  a  prinuiry 
lesion  sometimes  assumes  the  appearance  of  a.  secondary  one.  Thus  a 
parchment-like  glazed  papule  on  the  glans  penis  may  be  undistinguishable 
amid  a  general  papular  eruption,  while  on  the  labium  the  affection  may  be 
so  modified  as  to  simulate  a  "  broad  condyloma  "  or  "  mucous  tubercle." 
In  other  instances,  perhaps,  it  is  so  inconspicuous  that  the  patient  never 
notices  its  presence,  and  it  quickly  subsides,  leaving  no  mark.  Or  the 
chancre  may  be  in  the  urethra.  Very  few  still  admit  cases  of  true 
"  syphilis  d'enihlee,'"  i.  e.  the  invaision  of  the  malady  without  a  local  lesion. 

Prodromal  period. — This  latent  stage  of  syphilis,  after  the  appearance 
of  an  infective  chancre  and  before  the  exanthem  comes  out,  is  marked  not 
only  by  the  induration  of  the  primary  lesion,  but  also  by  swelling  and  in- 
duration of  the  corresponding  lymjyh-glands.  So  constant  is  this  symptom 
that  Fournier  failed  to  detect  it  in  only  three  out  of  265  cases  in  men,  and 
in  three  out  of  223  cases  in  women.  The  glands  which  correspond  with  the 
usual  seat  of  the  chancre  are  those  in  the  groins  above  Poupart's  ligament. 
An  indurated  sore  upon  the  finger  leads  to  enlargement  of  glands  in  the 
axilla,  and  of  the  small  lymph-gland  which  lies  just  above  the  internal  con- 
dyle. One  upon  the  lip  affects  those  under  the  jaw.  These  "  amygdaloid  " 
or  "  bullet  "  glands  are  the  size  of  almonds,  or  a  little  larger,  and  never 
reach  the  dimensions  of  the  suppurating  bubo  which  accompanies  a  soft 
chancre.  They  feel  hard,  are  freely  moveable,  and  are  painless.  There  is 
no  reddening  of  the  skin  over  them,  and  they  scarcely  ever  sup]>urate. 

This  "  indolent  bubo  "  of  syphilis,  as  it  used  to  be  termed,  appears  a  few 
days  later  than  the  pinmaiy  lesion.  A  chain  of  glands  is  commonly  affected, 
and  often  those  in  both  groins  at  the  same  time.  The  swelling  runs  an 
exceedingly  slow  course  for  six  months  or  more,  and  hence  is  most  useful 
in  diagnosis.!    The  spleen  sometimes  partakes  in  this  swelling. 

*  Much  confusion  at  first  prevailed  as  to  the  point  at  issue  from  the  unfortunate 
nomenclature  adopted  by  Ricord  and  liis  followers.  Instead  of  speaking  of  the  "  duality  " 
or  "unity  "of  the  chancre,  they  insisted  on  tlie  duah'ft/  of  the  syplvilitic  virm.  This 
however,  is  scarcely  more  than  a  verbal  difficulty.  The  question  which  divided  the 
partisans  of  the  unity  or  duality  of  syphilis  was,  as  Mr  Hutchinson  justly  remarked, 
wrongly  put.  Syphilis  is  and  can  only  be  one  and  the  same  disease.  What  is' not  syphilis 
may  be  psoriasis  or  a  soft  chancre  or  smallpox.  Syphilis  is  not  always  "  venereal  "  in  orio-in 
and  there  are  many  other  maladies  of  more  or  less  frequent  venereal  origin,  not  only  soft 
sores  and  gonorrhoea  virulenta,  but  phthiriasis  pubis  and  scabies. 

t  Syphilis  is  not  the  only  cause  of  enlarged  inguinal  glands.  Mr  Cooper  Forstor 
insisted  on  the  frequency  of  the  occurrence  in  rowing  men;  and  although  the  firm,  pain- 
less, separate  bullet-glands  are  usually  characteristic,  one  may  occasiouaUy  feel  somctliino- 
very  similar  in  cases  of  irritative  enlargement,  and  in  Hodgkin's  disease.— "C.  H.  F.  * 
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During  the  rest  of  the  prodromal  period  we  may  suppose  that  the  virus 
is  undergoing  multiplication  in  the  primary  induration  and  the  adjacent 
glands.  The  interval  between  the  appearance  of  the  primary  sore  and  that 
of  the  exantheni  is  generally  six  or  seven  weeks;  but  it  is  liable  to  wide 
vai'iations.  When  the  disease  has  been  inoculated  experimentally  it  has 
been  found  to  range  from  twelve  days  to  twenty  weeks.  During  its  course 
most  patients  look  and  feel  well. 

Secondarij  stage. — The  general  or  const itutioiial  symptoms  of  syphilis 
begin  differently  in  different  cases  as  well  as  at  different  times.  In  some 
there  is  well-marked  fever,  the  temperature  rising  suddenly  or  gradually, 
until  within  a  few  days  it  may  reach  104°.  With  the  appearance  of  an 
eruption  it  sometimes  declines,  but  it  may  run  on  for  several  weeks, 
assuming,  as  Biuimler  has  shown,  an  intermittent  type  resembling  that  due 
to  malaria.  The  proportion  of  cases  attended  with  febrile  disturbance  is 
stated  by  Giintz  at  20  per  cent.  ;  but  Bilumler  thinks  that  it  is  really  higher. 

A  more  frequently  noticed  and  characteristic  symptom  of  this  period 
is  what  French  writers  term  hiteuiporal  neural gia,  the  occurrence  of 
pains  which  shoot  upwards  along  each  temple.  They  are  not  usually  felt 
during  the  day,  but  come  on,  often  with  surprising  regularity,  in  the 
evenincr  or  at  nifjht.* 

Pains  in  the  back  and  limbs  may  be  present,  and  occasionally  swelling  of 
the  joints.  Dr  Fagge  once  saw  a  distinct,  though  slight  and  painless, 
enlargement  of  some  of  the  articulations  of  the  fingers ;  and  Bilumler 
speaks  of  patients  seeking  advice  for  pain  and  swelling  of  the  thumb  in 
the  early  stage  of  the  disease. 

Syphilis  of  the  skin. — Like  other  specific  poisons,  the  virus  of  syphilis 
produces  an  exanthem,  but  this  is  followed  by  developments  far  more 
varied  and  more  difficult  to  describe  than  those  of  measles  or  variola. 
They  are  known  as  syph  Hides,  or  collectively  as  syphiloderma  (more 
properly  syphilodermia).! 

They  are  entirely  distinct  in  pathology,  in  prognosis,  and  in  treatment 
from  the  non-syphilitic  eruptions  which  may  simulate  them.  Since  a  name 
given  should  indicate  a  diagnosis,  the  terms  psoriasis  and  roseola  become 
useless  if  liable  to  be  contradicted  by  the  far  more  important  qualification 
"  syphilitic."  A  non-syphilitic  disease,  as  psoriasis,  is  not  more  "  modified  " 
by  syphilis  than  is  scabies  or  a  typhus  rash  ;  any  of  the  three  may  be  seen 
as  a  coincidence  accompanying  cutaneous  syphilis,  but  unaffected  by  it. 

The  following  are  the  common  characters  which  belong  to  all  the  syphi- 
lides.   (1)  A  peculiar  colour,  said  to  resemble  raw  ham,  or  to  be  "  coppery." 

*  Ricovd  used  to  iiscrihe  it  to  the  warmth  of  the  hed,  and  said  that  in  persons  whose 
occupations  compelled  them  to  sleep  dnrino  the  day,  the  time  at  which  the  pains  returned 
was  reversed.  But,  whetlier  or  not  this  is  the  fact,  there  can  be  no  doubt  that  his  explaiui- 
tion  of  it  is  incorrect.  For  the  hour  at  which  the  bitemporal  neuralfria  sets  in  is  often 
early  in  the  evening,  while  the  patient  is  still  up ;  and  Baumler  is  probably  right  in  thinking 
that  it  coincides  with  an  increase  of  fever,  and  is  in  some  way  dependent  upon  augmented 
vascuhir  excitement. — C.  H.  V. 

t  Witli  regard  to  the  causes  which  lead  to  the  evolution  of  one  of  these  eruptions 
rather  than  another,  all  that  we  at  present  know  is  that  a  patient  who  is  in  a  bad  state  of 
health  is  most  likely  to  have  those  f^rms  which  suppurate  and  ulcerate.  The  diHerences 
between  them  are  by  no  means  attributable  to  tendencies  towards  particular  non-syphilitic 
cutaneous  diseases;  for  instance,  a  person  liable  to  ordinary  psoriasis  is  not  specially  apt  to 
be  atl'ected  with  a  squamous  syphilide,  nor  one  who  has  lichen  with  a  papular  one.  We 
should,  therefore,  avoid  using' such  names  as  "  syphilitic  lichen,"  "syphilitic  ecthyma,"  or 
"syphilitic  psoriasis." 
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According  to  Bauniler,  the  former  comparison  has  been  traced  to  Fallopius. 
who  wrote  about  three  hundred  years  ago  ;  the  latter  only  to  Swediaur, 
early  in  the  present  century.    The  tint  is  but  slightly  marked  at  first  ;  and 
a  similar  colour  may  be  seen  in  non-specific  eruptions,  of  chronic  course, 
especially  in  the  legs.    What  we  can  say  is  only  that  syphilides  cause  pig- 
mentation more  ciuickly  than  any  other  hypernemias  of  the  skin,  and  that  the 
tint  is  less  pui-ple  and  more  orange.    (2)  Multiformity  or  "  polymorphism  " 
in  the  same  patient  and  at  the  same  time.    Sometimes  macules,  papules, 
jmstules,  scaly  patches,  are  so  intermingled  that  we  cannot  say  which  of 
them  preponderates.    (3)  Absence  of  itchincj  or  pain.    The  indolence  of 
the  primary  chancre  and  the  secondary  adenopathy  above  described,  extends 
to  all  the  syphilides,  even  the  latest.    (4)  They  often  form  circles  or  semi- 
circles, "  horseshoes,"  or  less  completely  annular  forms.    (5)  Asymmetry. 
The  earliest  rash,  or  any  universal  syphilitic  eruption,  may  be  symmetrical, 
just  as  the  exanthem  of  measles  or  smallpox  is  symmetrical,  because  it 
affects  the  symmetrical  human  body.    But  syphilides  do  not  show  the 
characteristic  symmetry  of  psoriasis,  eczema,  and  some  other  cutaneous 
diseases,  in  picking  out  corresponding  parts  of  the  trunk  or  limbs.  They 
are  irresrular  in  distribution.    Characteristic  localities  are  the  forehead, 
the  soles  of  the  feet,  and  the  palms  of  the  hands,  and  they  often  affect 
regions  rarely  visited  by  other  cutaneous  affections. 

A  distinction  has  been  drawn  between  the  earlier  and  more  superficial 
syphilides  and  those  w^hich  are  later  in  appearance,  and  aft'ect  the  deepest 
layers  of  the  skin.  The  former,  to  which  some  writers  limit  the  term 
secondary,  may  appear  consecutively  to  the  early  roseolous  rash,  or  more 
usually,  after  an  interval  of  a  few  weeks  or  months,  but  secondary  eruptions 
are  very  seldom  postjDoned  beyond  twelve  months  from  the  time  of  infection. 
The  latter,  which  are  often  called  tertiary,  appear  after  the  first  year, 
and  may  break  out  for  the  first  time  after  many  years.  This  distinction 
of  time  is  not,  however,  constant.  "  Tertiary  "  lesions  are  occasionally  seen 
within  the  first  year,  and  secondary  syphilides  sometimes  appear  when  they 
relapse,  it  may  be,  at  any  period,  but  not  after  tertiaiy  forms  have 
developed. 

Pathologically,  the  roseolous  and  other  secondary  eruptions  may  be 
compared  to  the  exanthems  of  variola  and  typhus,  while  the  tertiary 
syphilides  have  a  less  complete  counterpart  in  the  suppurations  Avhich 
occur  as  sequelae  of  measles  and  enteric  fever,  or  perhaps  they  may  be 
more  justly  compared  to  the  secondary  growths  which  follow  a  malignant 
tumour. 

Apart  from  the  period  of  their  development,  secondary  syphilides  are 
often  imperfectly  symmetrical  ;  tertiary  almost  always "  avoid  even  an 
approach  to  bilateral  symmetry.  The  secondary  rashes  commonly  consist 
of  numerous  isolated  spots  or  patches.  They  seldom  affect  the  hands  or 
feet,  are  comparatively  superficial,  have  little  tendency  to  ulcerate,  and 
leave  no  cicatrices  behind  them.  On  the  other  hand,  the  tertiary 
dermatoses  of  syphilis  consist  of  comparatively  few  separate  lesions,  but 
they  generally  run  together ;  they  affect  the  deeper  layers  of  the  integu- 
ment ;  they  destroy  the  tissues,  and  are  followed  by  scars.  These  dis- 
tinctions do  not  apply  equally  to  every  form  of  syphilide  belonging  to  the 
early  or  to  the  late  group,  but  the  exceptions  are  few. 

The  special  character  of  the  several  syphilides  will  be  most  usefully 
discussed  along  with  other  diseases  of  the  skin  from  which  it  is  of  the 
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utmost  importance  to  distinguish  them  ;  but  the  following  brief  account 
has  respect  to  them  as  parts  of  the  pathological  evolution  of  the  general 
specific  disease. 

1.  The  macular  or  exanthemic  syphilide  (''syphilitic  roseola")  is  the 
earliest  and  most  constant  of  all,  and  answers  to  the  exanthem  of  measles 
and  scarlatina,  or  perhaps  more  closely  still  to  the  occasional  early  rose- 
rash  of  smallpox.  It  consists  of  rather  ill-defined,  pale  or  dark,  rose  or 
"  copper  '"-coloured  spots,  irregular  in  form,  as  large  as  a  threepenny  piece, 
or  smaller  ;  scarcely  if  at  all  raised  above  the  surface,  and  disappearing 
under  pressure.  It  is  most  constantly  seen  upon  the  chest  and  abdomen, 
but  sometimes  it  covers  most  of  the  trunk,  and  appears  on  the  neck  and 
face  ;  on  the  limbs  it  is  less  common,  and  it  avoids  the  hands  and  feet.  A 
pale  and  scanty  eruption  often  fades  within  a  fortnight,  while  one  which  is 
dark-coloured  and  abundant  may  renuvin  visible  for  several  weeks.  It  nuiy 
then  assume  a  papular  form  or  disappear  with  slight  desquamation. 

'1.  TJie  papular  syphilide  ("lenticular  syphilitic  lichen")  is  the  most 
common  form  to  follow  the  initial  rash.  It  consists  of  red  shining  eleva- 
tions, often  of  a  mai'ked  coppery  tinge.  In  size  they  vaiy  from  that  of 
millet  seeds  to  that  of  peas,  and  generally  coine  out  in  successive  crops. 

The  eruption  is  sometimes  scattered  irregularly  over  the  whole  body, 
sometimes  the  papules  are  grouped  together  in  clusters.  They  are  often 
numerous  on  the  neck  and  forehead  ;  sometimes  in  the  naso-labial  grooves, 
or  at  the  angles  of  the  mouth.  They  generally  remain  for  some  weeks, 
and  not  infrequently  pass  into  a  squamous  form,  or  suppurate  and  form 
yellow  or  brown  crusts. 

In  consecjuence  of  the  thickness  of  the  cuticle,  the  palms  and  soles 
show,  not  raised  papules,  but  flat  round  horny  plates,  each  with  a  reddish- 
brown  border.  After  a  time  the  surface  becomes  rough  and  scaly,  find 
fissures  may  be  formed.  Thus  a  complicated  affection  arises,  which  used 
to  be  called  "  syphilitic  palmar  and  plantar  psoriasis."  This  form  is  the 
most  symmetrical  of  all  the  syphilides. 

3.  Mucous  j}(t,tches. — Another  syphilide  is  found  on  moist  parts  of  the 
skin  in  contact  with  a  neighbouring  surface,  and  also  on  mucous  mem- 
branes. The  lesion  is  known  as  a  "  mucous "  patch  {plaque  muqueuse), 
"  fiat,  broad,  or  moist — Condyloma  latum,"  in  distinction  from  the  "  pointed 
condyloma  "  (6'.  acuminatum)  or  "  wart  "  of  the  genital  organs,  which  is 
often  non-syphilitic  in  origin. 

Mucous  patches  are  raised,  with  a  sharjjly  defined  edge,  and  a  surface 
sometimes  dry  and  warty-looking,  but  usually  moist  and  coated  with  a 
dirty  grey  secretion,  of  a  peculiarly  nauseous  odour.  They  occur,  some- 
times in  large  numbers,  about  the  genitalia,  and  also  along  the  perinaeum 
and  round  the  anus,  in  the  fold  of  the  nates,  in  the  groins,  at  the  umbili- 
cus, in  the  folds  of  the  axillje,  beneath  the  breasts,  in  the  neck,  between 
the  toes,  at  the  angles  of  the  mouth,  and  elsewhere.  Not  infrequently 
they  occupy  opposed  parts  of  the  skin,  so  as  strongly  to  suggest  local 
infection.*    They  may  certainly  be  the  means  by  which  syphilis  is  trans- 

*  If  this  is  the  case  it  is  one  of  great  theoretical  interest,  since  a  patient  who  ah-eady 
has  syphilis  is  believed  to  be  absolutely  protected  from  the  further  infiuence  of  the  virus, 
so  that  the  Hat  condylomata  would  possess  an  independent  contagion  peculiar  to  themselves. 
Although  the  affection  owes  its  origin  to  syphilis,  it  may  yet  acquire  a  contagious  principle 
of  its  own,  which  is  capable  of  surviving  and  reproducing  itself  by  contagion  after  the 
original  syphilitic  virus  has  in  some  way  disappeared  or  become  exhausted;  if  so,  this  tends 
strongly  to  corroborate  the  doctrine  tliat  the  soft  chancre  arises  and  spreads  in  a  similar 
manner. — C.  H.  F. 
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mitted  to  other  persons.  In  such  ca.e.s  they  generally  give  rise  to  a 
typical  primary  indurated  papule,  which  is  followed  after  the  usual  interval 
by  constitutional  sviuptonis  :  but  it  is  equally  certain  that  m  some  case.s 
the  affection  which  they  set  up  in  non-syphilitic  individuals  is  indistin- 
guishable from  a  Hat  condyloma,  and  cannot  be  proved  to  contain  the 
syphilitic  virus.  So  common  are  Hat  condylomata,  apart  from  any  other 
indication  of  syphilis,  that  careful  observers  have  in  some  cases  attributed 
them  to  mere  irritation  of  the  surface  by  dirt  and  moist  secretions.  More- 
over in  some  countries  they  have  been  known  to  prevail  endemically. 
It  seems  therefore  likely  that  the  peculiar  characters  of  a  mucous  patch 
are  due  to  local  conditions,  and  that  though,  as  a  rule,  of  specitic  origin,  it 
may  be  developed  out  of  a  non-syphilitic  papule,  just  as  a  papilloma  of  the 
skin  or  a  villous  growth  in  the  bladder  may  be  of  either  innocent  or  mahg- 
nant  nature. 

i.  The  squamous  syphilide  ("  syphilitic  lepra  or  psoriasis'")  usually  de- 
velops out  of  the  roseolous  or  papular  forms  as  an  independent  eruption. 
It  is  distinguished  by  its  small  and  scanty  scales,  the  copper-like  tint  of 
the  patches,  and  the  absence  of  the  definite  and  symmetrical  distribution 
characteristic  of  psoriasis. 

5.  The  pustular  syphilidt  (•'  syphilitic  ecthyma  and  rupia  "). — This  con- 
sists of  pustules  of  all  sizes,  each  seated  on  a  firm  red  base.  They  are 
sometimes  present  in  immense  numbers,  especially  upon  the  face  and 
trunk.  They  come  out  rapidly  in  successive  crops,  which  may  be  pro- 
longed over  many  weeks  ;  and  they  may  relapse  even  after  a  year  has 
passed.  They  dry  up  into  brown,  or  dark  green,  or  black  scabs,  and  leave 
large  stains,  which  finally  pass  into  shallow,  flat,  white  cicatrices.  Some- 
times they  closely  simulate  pustular  acne. 

Concomitant  early  affections.- — Like  scarlatina,  syphilis  affects  the 
fauces  as  well  as  ""the  skin  ;  but  the  sore  throat  often  causes  no  discomfort, 
and  must  therefore  be  looked  for.  There  is  diffused  redness,  with  swelling 
of  the  tonsils  ;  and  afterwards  flat,  greyish  mucous  patches  are  seen  on  the 
tonsils  or  the  palatine  arches  ;  or  yellow  ulcers,  with  sharply  defined  red 
borders.  A  curious  affection,  seen  not  only  on  the  fauces,  but  also  on  the 
hard  palate,  the  cheeks,  and  the  lips,  consists  of  scattered  milk-white  spots 
{plaqties  opalines),  like  those  caused  by  nitrate  of  silver.  Their  shape 
may  be  round,  oval,  or  indefinite  ;  they  vary  in  size,  and  may  run  together 
so  as  to  cover  a  large  surface  with  an  irregular  pattern.  Sometimes  they 
are  slightly  puckered,  and  parts  of  their  surface  may  be  reddened,  with 
only  a  little  white  opacity  here  and  there.  All  their  varieties  are  deserving 
of  careful  study,  for  they  are  very  characteristic  of  syphilis.  They  run  an 
exceedingly  slow  course,  and  may  break  out  again  and  again,  not  only 
during  the  early  stage,  but  also  long  afterwards. 

The  most  common  affection  of  the  ^//r.s-  is  iritis,  with  formation  of 
minute  nodules  near  the  edge  of  the  pui)il.  This  is  generally  bilateral. 
In  Hutchinson's  experience  it  arises  within  the  first  six  months  of  the 
disease,  if  at  all.  Later  attacks  are  said  to  be  always  relapses  ;  they  are 
often  limited  to  one  eye  at  a  time.  Occasionally  retinitis  may  occur  ; 
the  fundus  of  the  eye  has  a  hazy  appearance,  the  disc  is  reddened  and 
swollen  and  its  margin  is  indistinct,  and  there  may  be  many  small  extra- 
vasations of  blood.  The  recognition  of  these  changes  is  important,  be- 
cause if  the  ophthalmoscope  is  not  used,  the  retinitis  may  easilv  be  over- 
looked.   The  patient  notices  "  nothing  except  that  his  sight  is  verv  dim  • 
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lie  has  lu)  pain,  no  congestion  of  the  front  of  the  eye,  no  intolerance 
of  light  "  (Hutchinson). 

The  Jyiu ph-ylaiuh  in  various  parts  of  the  body  remain  swollen  during 
the  secondary  stage  of  syphilis  ;  we  look  carefully  for  enlargeuient  of  those 
in  the  humerus,  the  groin,  the  back  of  the  neck,  and  above  the  elbow. 

Another  symptom  is  partial  alopecia;  the  hair  may  come  away  Avith 
the  comb  sO'  freely  that  the  patient  becomes  prematurely  bald.  The 
short  hairs  from  the  limbs  are  shed,  as  well  as  those  of  the  scalp.  This 
occurs  irregularly  in  patches,  unlike  the  complete  circumscribed  baldness  of 
area  and  the  local  frontal  and  occipital  thinning  of  hair  as  age  advances. 

Transitoiy  albuminuria  is  not  uncommon.  Dr  Fagge  had  one  patient 
whose  urine  was  albuminous  at  a  time  when  it  could  hardly  be  supposed 
that  the  vessels  had  already  become  lardaceous.*  The  present  writer  had 
for  some  years  a  patient  under  observation  who  was  the  subject  of  secon- 
dary syphilis,  and  passed  albumen  in  his  urine  without  any  other  sign 
of  renal  disease. 

After  the  lapse  of  six  months  or  a.  year,  or  sometimes  a  longer  period 
still,  during  which  one  or  more  of  these  secondary  symptoms  has  developed, 
the  disease  often  becomes  again  latent,  even  without  treatment.  In  rare 
cases  it  has  run  its  course,  and  the  patient  henceforth  is  free  of  it.  But 
usually  he  is  troubled,  at  intervals,  with  slight  symptoms  of  the  disease. 
Perhaps  small  scattered  papules  appear  on  the  scalp,  which  are  scratched 
by  the  comb,  and  scab  over  again  and  again  ;  perhaps  the  palm  of  one 
hand  or  the  scrotum  becomes  scaly  ;  perhaps  some  of  the  nails  grow  rough 
and  discoloured,  or  slight  ulcers  form  on  the  tongue.  To  these  symptoms 
Hutchinson  adds  recairrent  herpes  of  the^  prepuce. 

Tertiary  -stuye. — In  some  cases,  months  or  even  years  after  the  subsi- 
dence of  the  early  syphilides,  there  appears  one  of  the  later  forms  of  der- 
matitis, usually  squamous,  pustular,  or  ulcerative. 

In  1869  a  woman  was  in  Guy's  Hospital  who  had  been  infected  by  her 
husband  twenty  years  previously  ;  in  her  the  disease  assumed  the  form 
of  thin  reddish-brown  glazed  patches,  covering  the  greater  part  of  the  face  ; 
they  were  not  at  all  raised,  and  there  was  only  the  slightest  possible 
desquamation  ;  in  fact,  they  were  scarcely  more  than  maculae.  In  other 
cases,  thick  white  scales  appear  around  a  red  ring  or  festooned  line.  Or, 
again,  large  patches  of  skin  may  become  thickened,  raised,  of  a  reddish- 
brown  colour,  and  rough  with  a  bran-like  scurf.  One  of  the  most  common 
of  the  late  eruptions  of  syphilis  are  reddish-brown  nodules,  which  cohere 
in  rings  or  patches,  so  as  to  cover  a  lai'ge  surface  or  to  form  straggling 
festooned  lines.  They  leave  cicatrices  even  when  they  have  not  ulcerated  ; 
but  usually  they  become  covered  with  conical  crusts,  beneath  which  form 
small  deep  ulcers  with  vertical  edges  (rujna).  One  may  see  patches  a 
foot  or  more  in  diameter,  some  parts  of  which  have  already  cicatrised, 
while  others  show  recent  nodule!?,  or  serpiginous  lines  of  scabs,  spreading 
over  the  healthy  skin  around  them.  All  these  varieties  are  worthy  of  the 
most  patient  clinical  study,  for  they  are  absolutely  characteristic  of 
syphilis,  and  the  patient  has  often  no  suspicion  of  their  nature.  They 
particularly  affect  the  face  (forehead,  nose,  and  lips),  the  nape  of  the 

*  He  also  met  with  two  cases  of  jaundice,  one  of  wliicli  quickly  subsided,  but  the  other 
ended  iu  acute  atrophy  of  the  liver  (cf.  Dr  Wilks's  case,  '  Path.  Trans.,'  1867,  vols,  viii 
and  xvii). 
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neck,  the  shoulders,  the  back,  aud  the  extensor  surfaces  of  the  limbs. 
Occasionally  tertiary  ulceration  nuiy  simulate  lupus,  but  the  essential 
difference  in  nature^  prognosis,  and  treatment  forbids  us  to  acquiesce  in 
such  a  phrase  as  syphilitic  lupus.  We  might  as  well  speak  of  syphilitic 
cancer  or  rheumatic  gout.  Mere  patches  of  brownish  pigmentation  are 
an  infrequent  but  characteristic  appearance  in  both  later  secondary  and 
tertiaiy  syphilis.  They  are  sometimes  met  with  on  the  neck  in  women, 
where  they  were  described  by  Hardy  as  coffee-coloured  patches. 

Mucous  7iiemhranes. — The  tertiary  period  of  the  disease  is  also  marked 
by  lesions  of  the  throat  and  mouth,  but  not  the  same  as  in  the  secondary 
stage.  Plaques  opalines  may  continue  to  form,  but  the  tongue  now  first 
becomes  affected.  Smooth  and  glossy  patches  appear,  or  greyish  ulcers, 
or  the  mucous  membrane  becomes  thickened,  with  deep  intersecting  grooves. 
The  contact  of  salt  and  pepper,  of  vinegar  or  hot  liquids,  is  exceedingly 
painful. 

In  other  cases,  again,  the  soft  palate  becomes  affected  with  deep  sharp- 
cut  ulcers,  which  rapidly  perforate  it,  and  eat  away  its  substance.  Such 
ulcers,  when  they  heal,  leave  well-marked  cicatrices.  Some  years  ago  a 
woman  died  in  Guy's  Hospital  whose  velum  had  long  before  been  extensively 
destroyed  on  one  side,  so  that  the  uvula  was  held  in  its  place  by  two  thread- 
like processes  of  mucous  membrane,  which  looked  as  if  they  would  be  torn 
through  in  deglutition  ;  the  preparation  is  now  in  our  museum  (No.  481). 
Sometimes  the  palate  may  become  adherent  to  the  pharynx,  so  as  to  cut  off 
the  communication  between  the  nose  and  the  lower  air-passages. 

The  rectum  is  frequently  the  seat  of  tertiary  ulceration,  which,  particu- 
larly in  women,  may  lead  to  stricture  of  the  gut  by  cicatrisation,  and  also 
may  simulate  carcinoma  or  dysenteiy  by  causing  pain  and  tenesmus,  with 
diarrhoea  and  passage  of  blood,  pus,  and  mucus. 

Other  tertiary  lesions  of  viscera. — The  most  characteristic  lesion  of 
the  tertiary  period  is  the  "  gumma  "*  or  node.  In  the  subcutaneous 
tissue,  or  in  the  substance  of  the  tongue,  gummata  often  acquire  a  consi- 
derable size  ;  and  the  skin  or  the  mucous  membrane  over  them  may  at 
length  become  ulcerated  through,  so  as  to  expose  a  grey  degenerating 
mass  of  the  most  typical  kind.  But  we  cannot  call  tertiary  eruptions 
gummatous  to  the  exclusion  of  the  earlier  syphilides  ;  for  it  h,as  been 
shown  that  the  nodules  found  in  iritis  are  small  gummata,  not  mere 
fibrinous  exudation.  Again,  Hutchinson  records  a  case  in  which  definite 
gummata  were  found  in  both  testes  and  also  in  the  spleen,  although  a 
secondary  rash  was  still  out  on  the  skin  of  the  patient,  who  died  of  "  syphi- 
litic disease  of  the  heart — myocarditis  with  a  gumma." 

Tertiary  affections  of  internal  organs  are  the  most  important  of  the 
effects  of  syphilis.  They  will  be  described  among  the  local  diseases  of  the 
brain  and  the  meninges,  the  lungs,  laiynx,  and  liver.  Here  we  need 
only  urge  the  importance  of  carefully  examining  the  bones  and  the  testes, 
as  well  as  the  eyes,  throat,  tongue,  skin,  and  hanph-glands,  whenever  a 
syphilitic  taint  is  suspected. 

*  The  terms  gumma  ami  gummositas  are  uo  novelties.  Fallopius,  iii  the  sixteenth 
century,  spoke  of  tumours  of  bones  as  having  been  called  " gummata  gallica,"  on  account 
of  their  containing  a  matter  resembling  eliquatum.  Ernst  VVngner  proposed  to  sub- 

stitute the  name  "syphiloma"  for  gumma;  but  the  change  is  not  worth  making.  "Tubercles'" 
is  rightly  abandoned,  for  tuhercula  syphilifica  have  nothing  to  do  with  tubercle  in  the 
modern  sense  of  the  term,  although  v.  Barensprung  supposed  that  they  had.  "Node"  is 
still  often  used  as  a  synonym  of  gumma,  especially  iu  superficial  regions. 
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It  is  believed  that  those  hones  which,  like  the  skull-cap,  clavicles,  ulnae, 
and  tibiae,  are  but  thinly  covered  with  soft  parts,  are  more  than  others 
liable  to  be  affected.  Perhaps  they  are  only  more  easily  examined.  By 
running  the  linger  along  the  surface  of  these  bones  it  is  easy  to  discover 
whether  there  is  any  swelling,  or  whether  the  patient  shrinks  from  pres- 
sure. The  enlargement  caused  by  syphilitic  periostitis  generally  rises 
gradually  from  the  surrounding  surface,  and  when  recent  feels  soft  and 
semi-elastic.  One  sometimes  at  an  autopsy  finds  a  grey  soft  material, 
more  or  less  caseating,  which  can  be  shelled  out  of  the  excavated  substance 
of  a  bone.  At  a  later  stage  this  may  be  absorbed,  and  there  may  be  left  a 
central  depression,  with  a  thickened  zone  around  it.  But  upon  the  bones 
of  the  limbs  the  whole  of  the  gumma  is  more  often  converted  into  a  uni- 
foriuly  dense,  raised,  bony  mass. 

The  testes,  one  or  both,  are  often  swollen  in  the  secondary  stage  of 
syphilis.  Afterwards  firm  yellow  gummata  form  first  in  the  epididymis, 
and  can  often  be  felt  during  life.  But  in  many  cases  a  diffused  fibrous 
thickening,  with  atrophy  of  the  secretory  structure,  is  all  that  one  dis- 
covers at  an  autopsy.  This  probably  accounts  for  the  fact  that  so  many 
syphilitic  patients  are  unable  to  beget  childi'en.  But  one  could  hardly  in 
the  living  subject  recognise  such  an  affection  by  palpation. 

Gummata  are  found  not  only  under  the  periosteum,  in  the  integuments, 
and  in  muscles,  including  the  heart  and  the  tongue,  but  also  in  the  brain, 
the  lungs,  the  liver,  the  nerves,  the  testes,  and  the  abdominal  viscera. 

SequelcR. — The  gummatous  and  other  tertiary  lesions  just  described  are 
by  some  authors  called  the  sequelae  of  syphilis  ;  but  they  are  truly  parts 
of  the  morbid  process,  probably  capable  in  favourable  circumstances  of 
transmitting  the  contagion,  and  certainly  amenable  to  the  same  remedies. 

There  are,  however,  other  more  remote  effects  of  syphilis,  which  extend 
its  injurious  influence  more  widely  and  for  still  longer  periods.  They 
differ  from  the  most  belated  or  protracted  tertiary  lesions  in  never  taking 
the  form  of  gummata  or  showing  any  anatomical  characters  of  syphilis, 
and  in  being  little  amenable^ — some  experienced  physicians  say  not  at  all 
amenable — to  mercury  or  iodides.  We  only  recognise  their  relation  to 
lues  by  the  frequency  of  the  sequence,  a  frequency  far  beyond  what  can 
be  explained  as  accidental. 

The  first  of  these  sequelae  (or  "  parasyphilitic  "  affections,  as  Fournier 
calls  them)  is  the  remarkable  degeneration  known  as  lardaoeous  (waxy, 
albuminous,  or  amyloid),  which  we  shall  meet  among  the  diseases  of  the 
liver,  syjleen,  kidneys,  and  intestines.  Its  relation  to  syphilis  will  be  dis- 
cussed in  the  chapter  on  diseases  of  the  liver. 

Another  is  acute  and  diffuse  myelitis,  or  softening  of  the  cord,  which 
appears  to  have  more  than  a  fortuitous  relation  to  preceding  syphilis. 

A  third  is  chronic  induration  (sclerosis)  of  the  posterior  columns  of  the 
cord,  i.  ('..  clinically  tabes.  To  this  must  be  added  a  sclerosis  of  the  brain 
known  as  general  paralysis  of  the  insane. 

Lastly,  we  must  mention  aneurysm,  particularly  in  women  and  in  men 
under  fifty  years  of  age. 

Transference  of  contagion.— Hicord  taught  that  primary  syphilitic 
lesions  alone  possess  the  power  of  propagating  the  disease.  But  clinical 
experience  furnishes  many  instances  of  contagion  from  flat  condylomata, 
and  experiments  have   been  made  which  show  that  it   is  ])ossible  to 
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convey  the  virus  to  healthy  persons  by  inocuhition  with  the  blood  ot 
syphilitic  patients,  or  with  matter  from  pustules  of  a  secondary  eruption, 
or  from  an  ulcer  of  the  tonsils.  There  seems  to  be  no  doubt  that  the 
surface  of  the  skin  must  be  abraded,  or  fissured,  to  allow  of  the  penetration 
of  the  virus  ;  and  probably  this  is  true  even  of  mucous  membranes. 

The  contagion  appears  never  to  be  conveyed  by  the  natural  secretions 
of  the  salivary,  mammary,  or  lachrymal  glands  ;  by  the  semen,  without 
impregnation  of  an  ovum  ;  or  by  inflammatoiy  exudation  from  a  mucous 
membrane — as,  for  instance,  the  gonorrhceal  pus  in  one  who  has  also  had 
syphilis.  Cases  of  infection  from  the  act  of  kissing,  from  glass-blowing 
when  the  same  tube  is  used  in  turn,  from  smoking  if  a  man  uses  another's 
pipe,  or  (as  in  a  case  related  by  Dr  Baxter)  from  cleaning  the  teeth  with 
another  person's  brush, — all  these  are  probably  explained  by  the  presence 
of  actual  ulcers  or  mucous  patches  on  the  tongue  or  lips.  We  must,  not 
forget  that  we  may  unintentionally  infect  our  patients  if  we  omit  thoroughly 
cleansing  a  tongue  depressor,  a  speculum,  or  a  laryngeal  min-or,  after 
using  it  in  a  syphilitic  case.  The  disease  has  also  been  transferred  by  one 
person  biting  another  in  the  hand.  Xor  must  we  forget  the  rare  but  voo 
common  caises  in  which  lues  has  been  inoculated  along  with  vaccinia.  The 
writer  has  only  seen  one  case  of  this  lamentable  occurrence,  but  it  is 
less  rare  than  it  should  be.  Lasth',  accoucheurs  and  midwives  have 
often  acquired  primary  sores  on  the  finger  when  they  have  overlooked  a 
slight  abrasion  while  attending  a  woman  with  specific  affections  of  ihe 
vulva  or  cervix.* 

An  important  observation,  made  by  Dr  Abraham  Colles  of  Dublin,  was 
thai  w^hen  a  mother  bears  and  suckles  a  syphilitic  child  she  does  not  have 
an  ulcer  on  the  nipple,  whereas  a  wet-nurse  does  ;  i.  e.  a  wife  may  be  infected 
from  a  syphilitic  father  through  her  own  embryo,  and  so  rendered  immune 
(cf.  infra,  p.  355).  Exceptions  have  been  recorded  to  "  Colles's  law."'  1)ut 
Mr  Hutchinson  has  no  doubt  of  its  general  validity. 

John  Hunter  supposed  that  the  virus  of  lues  does  not  reach  the  blood 
until  after  it  has  multiplied  itself  at  the  seat  of  inoculation,  and  has  passed 
along  lymphatic  vessels  into  the  veins.  But  it  is  more  likely  that  the 
lymph  and  blood  are  immediately  poisoned,  as  in  vaccination,  and  that  the 
subsequent  induration  at  tne  seat  of  inoculation  is  itself  the  result,  not  the 
cause,  of  infection  of  the  whole  body.  The  rarity  of  multiple  primary 
syphilitic  sores,  and  the  fact  that  the  secretion  of  a  primary  sore  is  scarcely 
ever  inoculable  upon  the  patient,  point  strongly  in  the  same  direction. 
Moreover  the  practice  of  early  excising  indurated  chancres  is  now  aban- 
doned because  found  to  be  useless,  the  explanation  being  that  the  whole 
body  is  infected  before  the  induration  appears,  and  so  the  excision  comes 
too  late. 

Wilks  believes  that  visceral  lesions  are  most  frequently  met  Avith  in 
cases  Avhere  cutaneous  eruptions  and  other  symptoms  of  syphilis  had  been 
absent  or  slight ;  but,  if  so,  we  should  still  ask  whether  it  is  not  the  omis- 
sion of  early  specific  treatment  in  such  cases  which  determines  the  remote 
effects.    Hutchinson,  moreover,  says  that  "  those  who  suffer  severely  in  the 

*  With  regard  to  the  ways  in  which  syphilis  is  transmitted,  it  is  perhaps  worth  uotice 
that  amonsr  married  women  of  the  lower  class  the  disease  is  often  traced  back  to  a  confine 
ment ;  probably  the  patient  really  derived  it  from  her  husband  after  her  convalescence 
he  having  become  infected   in  adulterous  intercourse  while  she  was  in  childbed  — ' 
C.  H.  F. 
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secondary  period  often  do  so  also  in  the  later  ones.  All  the  cases  of  so- 
called  "  malignant  syphilis  '  are  instances  of  a  severe  secondary  relaj)se  im- 
perfectly combated."  He  regards  the  tertiary  lesions  as  sequela?  rather 
than  symptoms  of  syphilis — regrowths  "  in  morbid  structures  left  behind 
from  the  secondary  period  ;  and  i-emarks  that  tertiary  symptoms  sometimes 
break  out  after  the  patient  has  produced  a  family  of  healthy  children. 

Dlac/nosis. — The  first  glance  at  a  patient  often  reveals  to  a  skilled  ob- 
server the  presence  of  syphilis;  and  he  is  bound  to  treat  it,  jiarticu- 
larly  in  a  married  woman,  without  asking  questions  which  might  cause  end- 
less domestic  misery.  Even  when  inquiries  can  be  pushed  without  reserve, 
they  may  mislead  rather  than  guide.  It  is  important  that  the  body  should 
be  stripped,  and  that  every  part  of  it  should  be  looked  at  before  one  i^ro- 
nounces  as  to  the  character  of  a  doubtful  eruption.  Some  of  the  most 
puzzling  cases  are  those  in  which  independent  diseases  are  present  at  the 
same  time  ;  as  when  a  cutaneous  svphilide  is  almost  hidden  amcmg  the 
nodules  of  acne  indurata,  or  the  papules  and  pustules  of  scabies.  Of  the 
other  organs,  the  iride's,  the  soft  palate  and  tongue,  the  lymph-glands  (parti- 
culai'ly  those  of  the  groin  and  neck,  and  the  supra-trochlear  glands),  the 
subcutaneous  bones,  and  the  testes  are  those  which  are  most  important  to 
examine  with  eye  and  hand. 

The  following  hints  may  perhaps  be  of  service  in  making  what  is  often 
a  difficult  and  always  an  important  diagnosis. 

Apart  from  the  colour  and  the  multiformity  of  syphilitic  lesions  of  the 
skin,  the  absence  of  itching  with  the  superficial  and  of  pain  wdth  deeper 
ones  is  a  valuable  character,  as  well  as  their  irregularity  of  distribution. 
Lesions  which  occupy  the  upper  arm,  the  flanks,  the  inner  aspect  of  one 
thigh,  or  the  fibular  region  of  one  leg,  are  likely  to  be  specific,  because  not 
likely  to  be  anything  else.  In  all  unusual,  puzzling,  obscure  cases  one 
should  not  forget  the  possible  presence  of  lues.  Syphilitic  pains  are  worse 
ait  night,  and  are  more  frequent  in  the  head  and  limbs  than  in  the  back 
and  loins.  Ptosis  and  ocular  paralysis  in  general  are  suggestive  of  syphilis,, 
and  so  are  in-egular  patches  of  anaesthesia. 

The  test  of  reaction  to  mercury  or  iodides,  though  a  true  one.  is  not 
to  be  recommended.  Diagnosis  should  precede,  not  follow  treatment,  and 
if  we  only  give  remedies  in  a  tentative,  doubtful  way,  we  are  not  likely  to 
give  them  in  the  doses  or  with  the  perseverance  which  will  ensure  success. 

Lastly,  the  less  we  depend  on  history,  and  the  more  on  facts,  the  less 
often  shall  we  be  deceived.  The  origin  of  syphilis  is  sometimes  as  difficult 
to  make  out  as  that  of  scabies,  of  scarlatina,  or  of  enteric  fever.  The  fact 
remains.  Syphilis  is  sometimes  non-venereal,  it  is  often  innocently  ac- 
quired :  whereas  blennorrhagia  and  soft  chancres  are  usually,  and  scabies 
occasionally  venereal  in  origin. 

P )'()(/ iio'^ix. — A  patient  affected  with  syphilis  is  naturally  anxious  to 
know  whether  the  disease  will  leave  a  permanent  taint.  He  has  heard  of 
instances  in  which,  after  the  lapse  of  many  years,  tertiary  syuq^toms  have 
appeared,  and  has  been  told  that  the  syphilitic  poison  differs  from  all  other 
specific  diseases  in  never  being  eradicated.  But  we  are  justified  in  assuring 
him  that  the  distinction  is  one  of  degree  rather  than  of  kind.  In  the 
majority  of  cases  a  person  who  has  had  syphilis,  and  been  properly  treated, 
is  after  a  few  3-ears  free  from  it  in  eveiy  sense.    As  with  variola,  the  only 
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appreciable  difterence  between  the  pa.tient  and  other  people  is  that  he  is 
almost  incapable  of  taking  the  infection.  Nevertheless  there  are  many 
cases  in  which,  notwithstanding  careful  and  long-continued  treatment,  re- 
lapses occur  again  and  again.  True,  they  can  be  cured  again  and  again  ; 
but  the  liability  to  them  seems  to  be  ineradicable.* 
To  adults  syphilis  is  scarcely  ever  directly  fatal. f 

Indirectly,  as  we  shall  see  in  the  chapters  on  diseases  of  the  brain, 
larynx,  lungs,  liver,  kidneys,  syphilis  is  the  cause  of  a  very  large  mortality. 
If,  therefore,  its  prognosis  is  favourable,  it  is  because  by  proper  treatment 
we  can  not  only  cure  the  early  symptoms,  but  prevent  their  more  dangerous 
after-effects. 

Opinions  probably  differ  widely  as  to  the  extent  to  which  the  presence 
of  a  syphilitic  taint  modifits  other  diseases.  Some  surgeons  have  held 
that  it  may  interrupt  the  natural  course  of  almost  every  morbid  process  ; 
that  a  broken  bone  may  fail  to  become  united,  and  a  wound  refuse  to  heal, 
until  the  virus  is  neutralised  by  the  administration  of  specihc  medicines. 
All  this  is,  however,  either  hypothetical  or  practically  very  rare.  No 
doubt  an  injured  part  may  gradually  take  on  the  characters  of  a  syphilitic 
sore,  but  there  is  no  reason  to  believe  that  the  effects  of  scarlatina  or 
diphtheria  on  the  throat,  of  rheumatism  on  the  joints,  or  of  psoriasis, 
scabies,  and  eczema  on  the  skin,  are  the  least  modified  by  the  presence  of 
syphilis,  for  the  two  diseases  may  sometimes  be  seen  in  the  same  person, 
each  unaffected  by  the  other. 

With  regard  to  protection,  it  is  well  known  that  a  person  very  rarely  has 
an  indurated  chancre  and  afterwards  a  secondary  eruption  and  sore  throat 
on  two  different  occasions  ;  but  several  instances  of  such  an  occurrence 
have  now  been  recorded.  In  a  case  of  Hutchinson's  the  interval  of  health 
was  only  three  years  ;  it  has  generally  been  much  longer.  The  second 
attack  has  always  been  very  mild.  On  the  whole,  syphilis  protects  against 
itself  more  perfectly  than  measles  or  scarlatina,  though  perhaps  not  so 
perfectly  as  typhus  and  smallpox. 

Treatment. — The  use  of  mercury  as  a  remedy  for  syphilis  was  known  as 
early  as  about  1510,  when  Fracastorius  wrote  : 

"  Argento  melius  persolvmit  ouiina  viro 
Pars  uiajoi-;  iniranda  eteiiiiii  vis  insita  in  illn  est."  —  '  De  Movbo  Galileo,'  ii,270. 

Unfortunately  the  experience  which  appeared  to  justify  its  use  was  long 
vitiated  by  an  obvious  source  of  error  ;  the  natural  course  of  the  disease, 
when  unmodified  by  drugs,  had  never  been  studied.  Moreover  the  metal  was 
given  so  freely  as  to  cause  profuse  salivation,  and  that  in  all  venereal  dis- 
eases indiscriminately.  Thus,  Avhen  certain  English  army  surgeons,  in  the 
early  part  of  the  present  century,  introduced  a  "  simple  treatment,"  in 
which  mercury'-  found  no  place,  they  had  the  advantage  that  their  patients 

*  On  this  question  see  Dr  Gowers'  somewhat  too  gloomy  statements  in  his  admirable 
lectures  on  syphilis  ('Brit.  Med.  Journal,'  1889). 

t  The  only  case  that  has  come  down  to  the  post-mortem  room  at  Guy's  Hospital  during 
the  last  thirty  years  (1880)  in  which  death  was  attributed  to  syphilis,  .ipart  fiom  any 
visceral  lesions,  is  that  of  a  man  aeed  thirty-one,  who  lay  in  one  of  the  wards  for  seveii 
months  with  a  rupial  eruption  on  the  skin,  and  complaining  of  pain  and  swellino-  in  his 
joints.  The  most  extreme  wasting:  took  place;  his  knees  aiuthis  left  arm  were  rnpidly  con- 
tr.icted  ;  his  wrists  and  ankles  were  enlarged.  Towards  the  last  he  was  drowsy  and  listless 
and  at  the  autopsy  the  brain  appenrcd  to  contain  an  excess  of  fluid.  C.  H.  F.  ' 


PROGNOSIS — TREATMENT 


251 


remained  free  from  the  evils  of  treatment  by  powerful  means  without 
previous  diagnosis. 

It  is,  however,  aiow  established  that  although  syphilis  may  subside 
spontaneously,  yet  this  is  the  exception. 

And  experience  tends  irresistibly  to  the  conclusion  that  a  patient  who 
has  syphilis  is  greatly  benefited  by  a  judicious  and  thorough  course  of 
mercurial  treatment.  It  has  been  longer  tried  than  any  other  specific 
remedy,  and  has  stood  the  test  of  accumulated  experience.  Among  those 
who  throughout  the  civilised  world  are  best  qualified  to  form  a,  judg- 
ment upon  the  matter  there  is  at  the  present  time  hardly  any  difference 
of  opinion  ;  and  what  adds  to  the  force  of  this  consensus  is  that  it  has 
been  arrived  at  by  divers  paths,  after  pi-olonged  controversy,  and  by  many 
Avho  were  once  in  doubt. 

It  id  certain  that  mercury,  properly  administered,  is  in  no  way  injurious 
to  the  patient's  general  health.  Even  in  the  case  of  a  person  with  a  tuber- 
culous tendency,  the  drug  may  be  given  with  perfect  safety.  Nor  should 
we  forget  that  in  a  patient  suffering  from  supposed  phthisis,  cirrhosis  of 
the  liver,  or  renal  dropsy,  the  "  phthisis  "  may  possibly  be  syphilitic  peri- 
bronchitis and  interstitial  pneumonia,  the  "  cirrhosis  "  syphilitic  gumma  of 
the  liver,  and  the  "  Bright's  disease  "  lardaceous  degeneration  from  syphilis. 
The  cachexia  resulting  from  syphilis,  so  far  from  being  a  reason  for  avoid- 
ing mercury,  is  often  quickly  curable  by  its  use. 

Mercury  has  a  most  marked  effect  upon  the  induration  of  a  primary 
infecting  papule  or  chancre,  and  if  administered  systematically  during  that 
period  of  the  disease  will  often  prevent  the  development  of  secondary 
symptoms.  This  is  a  most  important  point.  Formerly  Mr  Hutchinson 
thought  that  secondary  symptoms  were  for  the  most  part  inevitable  what- 
ever treatment  might  be  adopted.  But  in  a  series  of  eleven  cases  of 
vaccino-syphilis  in  which  he  began  to  give  mercury  two  months  after  con- 
tagion, and  about  a  fortnight  after  the  appearance  of  the  specific  induration, 
not  only  did  every  patient  quickly  get  rid  of  chancre  and  glandular  enlarge- 
ment, but  only  about  half  of  them  ever  showed  secondary  symptoms ;  these, 
moreover,  were  almost  always  of  an  exceedingly  mild  type,  and  did  not 
appear  until  many  weeks  later  than  they  would  have  done  if  no  medicine 
had  been  taken.  Now  where  syphilis  has  been  intentionally  inoculated 
upon  healthy  persons  constitutional  effects  have  scarcely  ever  been  want- 
ing ;  and  the  same  may  be  said  of  cases  of  vaccino-syphilis  in  which  early 
mercurial  treatment  has  not  been  adopted. 

If  secondary  symptoms  occur,  mei-cury  renders  them  mild  and  of  brief 
duration.  Upon  this  point  also  Hutchinson  speaks  very  decidedly. 
Formerly  he  cited  instances  in  which  a  patient,  while  actually  salivated  for 
iritis  in  one  eye,  became  attacked  with  the  same  affection  in  the  other  eye, 
as  tending  to  establish  an  opposite  conclusion  ;  but  now  he  says  that  in 
such  cases  the  failure  is  probably  due  to  the  fact  that  the  "  salivation  is 
premature," — that  is,  that  the  remedy  has  not  yet  exerted  its  full  influence 
upon  the  rest  of  the  body,  notwithstanding  that  it  has  affected  the  gums  so 
severely.  "  The  secret  of  success  is  to  avoid  any  interruption  of  this  kind," 
and  he  insists  upon  the  fact  that  cases  in  which  the  secondary  symptoms  of 
syphilis  are  exceptionally  severe  are  almost  always  cases  in  which  mercury 
has  not  been  given. 

Mercury,  if  administered  efficiently  during  the  primary  and  secondary 
stages  of  syphilis,  will  probably  diminish  the  frequency  and  severity  of 
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tertiaz.'  symptoms.    Here,  indeed,  it  is  and  n.ust  be  di^fficuh  to  obtaa^ 
direct  proof,  tor  there  are  no  certain  data  as  to  the  P-portion  of  un  reated 
cases  of  syphilis  which  result  in  tertiary  symptoms  :  nor 
to  what  ex  ent  their  occurrence  may  depend  upon  the  seventy  and  chaiac 
ter  of  the  secondary  symptoms.    But  there  is  at  least  a  strong  presumption 
that  if  the  drug  c'an  prevent  the  earlier  and  more  constant  symptoms  o 
syphilis,  it  will  not  have  less  power  over  its  more  remote  and  exceptional 

If 'these  statements  are  correct— and  they  are  backed  by  the  most 
experienced  authorities  in  this  country  and  abroad— it  is  evidently  the 
bounden  duty  of  a  medical  man  to  prescribe  mercury  to  all  patients  sutter- 
ing  under  primary  or  secondary  syphilis. 

Methods  of  administering  wercwry.— These  are  many,  and  the  selection 
of  one  or  the  other  a  matter  of  convenience,  and  sometimes  perhaps  ot 
fashion.  Calomel  or  blue  pill  is  only  necessaiy  to  produce  a  rapid  effect 
on  iritis,  retinitis,  or  gummatous  meningitis.  Plummer's  pill  is  very  useful 
in  these  not  infrequent  cases.  •    i    •  j 

It  is  hard  to  believe  that  the  hypodermic  injection  of  the  bichloride  ot 
mercuiy  has  any  advantages  which  counterbalance  its  inconvenience,  its 
costliness,  its  pain,  and  its  tendency  to  set  up  inflammation  :  yet  this  is 
almost  exclusively  used  as  a  method  of  treatment  in  some  Continental 
cities,  where  patients  undergo  hundreds  and  thousands  of  intermuscular 
injections.  Not  only  waterv'  solution  of  corrosive  sublimate,  but  various 
other  vehicles  have  been  devised  for  this  purpose,  one  of  the  most  ix)pular 
being  an  emulsion  of  calomel  in  olive  oil.  Another  plan,  that  of  intra- 
venous injection  of  mercurials,  is  also  advocated.  It  can  only  be  justified 
by  the  supposed  necessity  of  rapidly  combating  some  dangerous  symptoms, 
but  this  can  be  done  at  least  as  rapidly  and  far  more  safely  by  inunction. 

Mr  Hutchinson  relies  exclusively  on  one-grain  doses  of  grey  powder 
(Hydr.  c.  Creta),  with  a  fifth  of  a  grain  of  opium  to  prevent  diarrhoea,  taken 
as  a  pill  four,  six,  or  seven  times  a  day. 

The  inunction  of  grey  ointment  is  an  old-fashioned,  but  safe,  speedy,  and 
harmless  method  of  exhibiting  mercury.  The  only  objections  are  its  dirti- 
ness and  the  difficulty  of  concealing  the  treatment.  Another  efficient  plan 
is  the  calomel  vapour-bath  of  Mr  Lee.  About  fifteen  grains  may  be  vola- 
tilised by  a  spirit  lamp  over  a  water-bath,  the  apparatus  being  placed 
beneath  a  chair  on  which  the  patient  sits  naked,  and  wrapped  round  with 
blankets.    The  bath  should  last  from  fifteen  to  twenty  minutes. 

In  chronic  cases,  such  as  usually  come  before  the  physicians,  there  is  nO' 
better  method  than  giving  a  course  of  solution  of  the  perchloride  in  doses 
of  one  sixteenth  to  one  twelfth  of  a  grain  (':^j — '^iss  of  the  Pharraacopceiar 
solution)  three  times  a  day.  Another  preparation  which  may  often  be 
used  with  advantage  is  grey  powder,  in  doses  of  two  or  three  grains.  When 
the  gums  are  affected,  further  inconvenience  may  be  obviated  by  letting 
the  patient  at  the  same  time  take  the  chlorate  of  potass,  or  use  it  as  a 
mouth-wash  ;  but,  as  a  rule,  it  is  not  desirable  to  mask  the  effect  of  the 
mercury  in  this  way. 

Except  during  the  cold  seasons  of  the  year  the  patient  may  go  out,  and 
continue  at  his  occupation,  while  he  is  carrying  out  a  mercurial  treatment. 
He  should  keep  early  hours,  wear  flannel,  eat  well,  and  abstain  from  stimu- 
lants. Pure  air  is  important,  and  there  are  greater  advantages  in  residence 
at  the  sea-side  than  at  Aix-la-Chapelle  or  other  Continental  spas,  where,  if 
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report  says  true,  the  real  method  of  cure  is  neither  the  baths  nor  the  waters, 
but  mercury. 

The  old  practice  of  salivating  the  patient  followed  the  belief  that  the 
poison  of  syphilis  was  thus  eliminated.  It  is  unnecessary  and  harmful  ;  but 
the  rule  of  giving  mercury  "  until  the  gums  are  touched  "  is  a  good  one. 
The  dose  should  then  be  diminished,  so  as  to  gain  the  utmost  therapeutical 
short  of  the  physiological  effect. 

Iodides. — In  the  tertiarj^  stage,  and  particularly  when  periostitis  or 
gummata  are  present,  we  have  a  second  specific  remedy  for  lues  in  Iodide  of 
Potassium.  Over  the  early  macular  and  papular  eruptions  it  has  little  if 
any  power,  but  the  effects  of  this  drug  as  seen  in  the  treatment  of  headache 
and  nocturnal  rheumatism,"  of  nodes  and  gummata,  are  among  the  most 
striking  in  therapeutics.  Equally  marked  is  its  effect  in  gummatous 
meningitis,  in  syphilitic  hepatitis  ("  cirrhosis "  with  gummata),  and  in 
tertiary  lesions  of  the  testes,  bones,  joints,  and  lungs.  But  after  the  pains 
and  other  symptoms  of  a  gumma  have  been  removed  by  its  use,  the  patient 
should  undergo  a  prolonged  course  of  perchloride  or  biniodide  of  mercury. 
With  regard  to  the  dose  of  iodide  there  has  been  much  difference  of 
opinion.  Of  late  it  has  become  the  general  practice  to  give  from  ten  to 
fifteen  grains  three  times  a  day.  It  is  best  prescribed  with  aromatic  spirit 
of  ammonia,  but  some  persons  take  it  more  readily  in  milk.  When  the 
iodide  of  potassium  produces  unpleasant  symptoms,  they  may  sometimes 
be  avoided  by  substituting  the  sodium  salt;  and  some  patients  appear  to 
benefit  by  this  remarkably.  Very  frequent  small  doses  (four  or  five  grains 
every  or  every  other  hour)  is  probably  the  best  ■way  of  giving  either  of  the 
iodides  when  it  is  important  to  bring  the  patient  rapidly  under  the  in- 
fluence of  the  remedv. 

Iodide  of  potassium  exerts  so  marked  an  influence  over  the  symptoms 
that  the  patient  will  persevere  with  it  for  years.  In  such  cases  it  is  gene- 
rally desirable  to  interrupt  its  use  from  time  to  time  ;  and  important  ser- 
vices are  then  rendered  by  the  Chlorate  of  Potass.  Obstinate  forms  of 
cutaneous  eruption  may  be  removed  by  this  salt,  given  in  doses  of  ten 
grains  three  times  daily.  xVnother  medicine  prescribed  in  the  chronic 
dyscrasia  of  lues  is  Sarsaparilla.  The  fluid  extract  given  in  full  doses  is 
sometimes  followed  by  incontestable  results.  Guaiacum,  which  three  cen- 
turies ago  had  so  high  a  reputation  as  a  sudoi'ific  remedy  in  syphilis,  has 
now  completely  lost  it. 

The  success  of  what  is  called  '' serum-therapy  "  in  the  case  of  diph- 
theria, and  its  hoped-for  success  in  other  infectious  diseases,  has  led  to 
repeated  attempts  to  cui-e  syphilis  by  injection  into  the  veins  or  the  sub- 
cutaneous lymph-spaces  of  serum  derived  from  an  immune  animal.  Inas- 
much as  none  of  the  domestic  animals  are  susceptible  to  syphilitic  con- 
tagion, there  would  seem  to  be  no  difficulty  in  finding  antitoxic  serum.  Holl- 
mann  in  1890  appears  to  have  made  the  first  trial  of  this  method,  and 
reported  complete  failure  after  careful  and  repeated  trials.  The  attempt 
has  been  renewed  with  lamb's  and  calf's  seinim  by  Tommasoli,  Fournier, 
Cotterell,  Valentine  Mott,  and  Neumann.  Some  cases,  more  or  less  favour- 
able, were  reported,  but  on  the  whole  the  treatment  has  been  found  useless 
against  the  disease,  and  injurious  by  producing  urticaria,  erythema,  and 
lymphatic  inflammation  (see  the  candid  account  given  in  Hericourt's  '  Sero- 
therapie,'  pp.  45 — 53). 

It  is  sometimes  well  to  apply  remedies  directly  to  the  eruptions  of 
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syphilis;  local  tertiary  affections  rapidly  subside  when  they  are  c-overed 
with  diluted  mercurial  ointment,  and  calomel  should  always  be  dusted  upon 
•  mucous  patches  "  (*.  e.  flat  or  moist  condylomata).  Iodoform  ointment 
(,ss— ^j)  is  the  best  application  to  foul  and  sloughing  sores,  and  the 
phagedienic  ulceration  which  is  still  sometimes  seen  is  successfully  treated 
by  full  doses  of  opium,  with  porter  or  spirits  internally,  and  bark,  quinine, 

or  sarsaparilla.  i  i-i.- 

In  the  sequelae  which  follow  syphilis,  but  are  not  themselves  syphilitic, 
in  aneurysm  and  endarteritis,  in  tabes,  and  general  paralysis  of  the  insane, 
it  is  doubtful  whether  iodides  are  of  any  service,  and  even  mercury  has 
only  occasional  and  doubtful  success. 

Congenital  Syphilis. — When  lues,  instead  of  being  acquired  by  direct 
infection,  is  transmitted  to  the  patient  from  one  or  both  parents,  it  differs 
in  some  respects  from  ordinary  syphilis  in  its  symptoms,  and  is  of  course 
without  a  primaiy  stage.  Some  writers  prefer  to  call  it  "  hereditary  "  or 
inherited,"  because  it  does  not  show  itself  by  well-marked  symptoms  until 
some  weeks  after  birth.  But  the  bones  in  the  foetus,  the  skin,  and  the 
placenta,  are  often  affected  by  syphilis,  and  there  is  no  doubt  that  the 
malady  is  present  not  only  at  but  before  birth.  The  terai  hereditary 
is  better  reserved  for  diseases  such  as  gout  and  phthisis,  which  begin  at  a 
later  age,  usually  many  years  after  birth,  whereas  a  child  is  syphilitic  while 
still  in  the  womb. 

The  case  of  congenital  syphilis  does  not,  it  may  be  observed,  raise  the 
difficult  question  whether  acquired  peculiarities  are  transmitted.  For 
syphilis  is  not,  like  scars  or  supernumeraiy  fingers,  a  structural  variation  ; 
nor  is  it,  like  grey  hair  or  gout,  the  result  of  a  supposed  transmitted  ten- 
dency ;  it  is  a  poison  which  is  directly  conveyed  by  a  process  of  infection 
from  the  parent  to  the  sperm-cell  or  the  ovum. 

Paternal  and  maternal  inheritance. — It  was  once  thought  that  infection 
can  only  come  to  the  foetus  in  utero  from  the  mother.    But  it  is  now  ascer- 
tained that  the  mother  of  a  syphilitic  child  often  shows  no  sign  of  the 
disease,  and  it  is  now  admitted  that  the  semen  may  convey  syphilis  directly 
to  the  ovum.    A  man  may  transmit  the  disease  to  his  children,  although 
he  may  not  marry  until  long  after  the  disappearance  of  secondary  sym- 
ptoms ;  but  such  cases  are  rare  and  exceptional.    If  consulted  about  the 
propriety  of  maiTiage  by  a  patient  who'  has  had  syphilis,  one  should 
perhaps  never  declare  it  to  be  impossible  for  the  offspring  to  be  tainted  : 
until  two  years  have  passed  after  the  complete  subsidence  of  the  secondary 
symptoms  of  the  disease  marriage  must  be  altogether  forbidden,  but  after 
that  interval  it  may  be  allowed  ;  for  lapse  of  time,  as  a  rule,  quickly  dimin- 
ishes the  risk.    Hence  each  succeeding  child  of  the  same  parents  is  less 
likely  to  suffer  than  the  previous  one  ;  sooner  or  later  the  taint  wears  out, 
and  the  children  subsequently  bom  remain  free.    Sometimes,  however,  one 
infant  may  escape,  notwithstanding  that  those  younger  are  attacked.  There 
are  modifying  circumstances  which  may  cause  the  later  children  of  a  mar- 
riage to  suffer  more  than  the  earlier,  even  when  the  syphilis  had  been  con- 
tracted long  previously.    A  healthy  woman,  impregnated  by  a  syphilitic 
husband,  gradually  becomes  herself  syphilitic  without  ever  having  suffered 
from  a  primary  lesion,  and  thus  forms  a  second  source  of  infection  for  her 
future  children. 

The  full  extent  and  subtlety  of  the  contamination  which  affects  the 


CONGENITAL  SYPHILIS 


355 


mother  of  a  syphilitic  child  were  discovered  by  CoUes,  of  Dublin,  in  1837. 
As  mentioned  above  (p.  348),  he  laid  down  the  remarkable  law  which  now 
bears  his  name,  that  a  newly  born  child,  even  although  it  may  have 
symptoms  in  the  mouth,  never  causes  ulceration  of  the  breast  which  it 
suoks  if  it  be  its  mother  who  suckles  it,  though  it  is  still  capable  of  infect- 
ing a.  strange  nurse."  In  other  words,  although  the  mother  may  have 
shown  no  sign  of  syphilis,  she  has  yet  undergone  a  modification  of  the 
disease,  bearing  somewhat  the  same  relation  to  the  ordinary  form  that 
vaccinia  does  to  smallpox,  and  no  less  protective  in  its  action.  The  choc 
en  retour  (as  French  writers  have  termed  the  infection  of  a  woman  through 
her  foetus)  is  not,  however,  always  unattended  with  symptoms.* 

Effects  on  the  ovum. — The  results  of  syphilitic  infection  on  the  foetus 
vary  greatly.  Often  it  dies  in  utero,  and  is  thrown  off  after  an  interval 
more  or  less  decomposed,  with  its  cuticle  peeling  in  large  flakes  from 
maceration  in  the  dark  and  foetid  liquor  amnii.  Thus  repeated  abortions 
and  miscarriages  afford  valuable  indications  of  a  syphilitic  taint. 

The  existence  of  a  specific  lesion  of  the  placenta  had  long  been  sus- 
pected ;  and  in  1863  Dr  Wilks  cited  in  the  '  Guy's  Hospital  Reports  '  some 
cases  observed  by  Mr  Wilkinson  King,  in  which  the  chorion  had  been  found 
thickened  and  the  amnion  lined  by  a  false  membrane,  as  the  result,  it  was 
supposed,  of  syphilis  ;  in  almost  every  instance  abortion  had  taken  place 
at  the  third  month.  Yirchow  afterwards  described  syphilitic  disease  of 
the  decidua  and  the  maternal  part  of  the  placenta.  Most  of  the  hard  yellow 
masses  in  the  placenta  supposed  to  be  gummata  have  been  mere  residues 
of  accidental  heemorrhages.  But  gummata  spreading  from  the  maternal 
into  the  foetal  part  of  the  placenta  have  been  recorded.! 

Effects  at  birth. — As  a  rule,  a  child  infected  with  syphilis  has  no  ex- 
ternal symptoms  of  the  disease  when  it  is  first  born  at  full  time. 

One  exception  is  a  bullous  eruption,  which  is  known  as  pemphigus 
neonatorum,  and  which  may  either  be  present  at  birth  or  come'  out  a  few 
days  later. J  The  bullae  are  flaccid,  and  contain  opaque  serum  or  pus  ; 
they  are  most  often  seen  on  the  soles  of  the  feet  and  the  palms  of  the 
hands.    This  eruption  generally  proves  fatal. 

The  thyrnus  has  been  found  in  a  state  of  suppuration  by  Dubois  ;  there 
was  no  abscess,  but  the  organ  when  squeezed  emitted  drops  of  yellowish 
pus,  easily  distinguishable  from  the  opaline  liquid  which  it  may  contain 
when  in  a  normal  state.  Another  morbid  condition,  first  pointed  out  by 
Depaul  as  occurring  in  the  bodies  of  syphilitic  children,  consists  in  the 

*  On  this  subject  tlie  reader  is  referred  to  Dr  George  Ogilvie's  valuable  papers  on 
"  Immunity  in  Congenital  Syphilis,"  in  the  '  British  Journal  of  Dermatology  '  for  1899, 
pp.  45  and  49. 

t  Frankel,  of  Breslau,  in  the  *  Archiv  fiir  Gynakologie  '  for  1873  recorded  a  series  of 
investigations  on  this  subject.  In  sixteen  cases  he  discovered  a  peciilinr  affection  of  the 
villi,  i.  e.  of  the  ovum  as  distinct  from  the  mother.  The  lesion  consists  in  a  dense  growth 
of  round-  or  spindlc-cells  in  the  substance  of  the  villi,  attended  with  destruction  of 
their  vascular  loops,  and  ending  in  fatty  degeneration.  Villi  so  altered  are  swollen  and 
opaque,  and  have  irregular  outlines  and  bulbous  extremities.  Sometimes  tlie  whole  placenta 
is  uniformly  affected;  it  is  then  remarkably  large  and  heavy  (even  to  the  weight  of  two 
pounds),  close,  tough,  and  of  a  pale  greyish-yellow  colour.  In  other  instances  only  parts 
are  diseased — opaque  wedge-shaped  masses,  surrounded  by  zones  of  congestion.  Once 
Frankel  found  that  the  cell-growth  had  extended  from  the  villi  into  the  maternal  part  of 
the  organ.  Premature  expulsion  of  the  foetus  usually  took  place  at  varying  periods  from 
the  sixth  month  onwards. — C.  H.  F. 

X  As  early  as  1851  there  was  a  discussion  upon  this  affection  in  the  Academy  of 
Medicine  at  Paris ;  Paul  Dubois  declared  that  it  was  syphilitic,  while  Cazeaux  maintained 
the  contrary. 
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presence  of  yellowish-grey  indunited  nodules  in  the  hnujs.  softening  In  their 

centres  into  cavities.  ,  . 

Again,  a  peculiar  change  in  the  licer  has  been  frequently  recorded  m 
cases'of  congenital  syphilis,  by  Gubler,  by  Wilks.  and  by  Lancereaux  :  the 
organ  is  not  only  enlai-ged,  hard,  and  elastic,  but  its  cut  surface  shows  a 
number  of  small,  white,  opaque  grains  on  a  uniform  yellowish  ground. 
This  is  a  diffuse  intra-lobular  cirrhosis. 

The  spleen  is  often  larger  and  firmer  than  usual,  and  acute  peritonitis, 
or  pleurisy,  or  meningitis  has  sometimes  been  found  to  be  the  cause  of 
death  in  a  new-born  syphilitic  infant. 

In  many  cases  of  congenital  lues  there  is  found  after  death  a  peculiar 
condition  of  the  hones.  This  affection,  first  described  by  Wegner,  of  Berlin, 
in  •  Virchow's  Archiv  '  for  1870,  but  independently  observed  by  a  French 
physician,  Parrot,  seems  to  begin  early  in  life.  As  in  rickets,  its  chief 
seat  is  at  the  meeting  lines  between  the  shafts  of  the  long  bones  and  their 
epiphysial  cartilages,  and,  in  the  case  of  the  ribs,  between  them  and  the 
cartilages  which  tip  them.  The  meeting  lines  in  question  become  much 
thicker  than  natural,  uneven,  and  irregular.  But  here  the  resemblance 
ceases.  There  is  in  syphilis  little  increase  of  the  normal  zone  of  i)ro- 
liferation,"  whereas  the  "  zone  of  incrustation  of  cartilage "  is  greatly 
exaggerated.  It  forms  a  thick  layer,  dense  and  homogeneous,  ljut  friable, 
white,  and  opaque,  like  mortar  ;  long  processes  project  from  it  into  the 
substance  of  the  cartilage  beyond.  As  the  affection  advances,  this  layer 
becomes  separated  from  the  shaft  by  a  soft  gi-eyish-red  or  yellowish 
material,  consisting  of  granulation  tissue,  which  may  shade  oflf  into  pus. 
Another  feature  is  the  formation  of  new  bone  round  the  shaft  in  the  neigh- 
bourhood of  the  epiphysis. 

Wegner  terms  this  lesion  a  "  syphilitic  osteochondritis."  It  is  widely 
diffused  throughout  the  body,  but  it  is  said  to  be  always  most  marked 
where  the  growth  of  osseous  tissue  is  naturally  most  active  ;  and  what  is 
interesting  is  that  precisely  the  same  distribution  is  stated  to  obtain  in  the 
case  of  rickets.  Thus  the  lower  end  of  the  femur  is  the  favourite  seat  of 
both  diseases,  while  the  corresponding  part  of  the  humerus  is  least  often 
affected  by  either.  Parrot,  however,  says  that  in  sy}:)hilis  the  new  bone  is 
most  abundant  just  where  the  other  changes  are  least  developed  :  and  this 
corresponds  exactly  with  a  remark  long  ago  made  by  Hutchinson  to  the 
effect  that  periostitis  in  congenital  syphilis  is  more  often  met  with  just 
above  the  elbow-joint  than  anywhere  else. 

In  a  few  exceptional  instances,  when  an  infant  infected  with  syphilis  is 
born  alive,  the  soft  material  between  the  shafts  of  the  long  bones  and  their 
epiphyses  increases  to  such  an  extent  as  to  detach  them  from  one  another, 
and  form  fluctuating  purulent  swellings  beneath  the  periosteum.  There  is 
then  complete  loss  of  power  in  the  limbs,  attended  with  so  little  pain  that 
it  has  actually  been  mistaken  for  paralysis.  The  child's  hands  are  described 
by  Parrot  as  lying  pronated  by  its  side  :  its  legs  are  extended,  and  when 
it  is  lifted  up  they  hang  helpless  and  swing  to  and  fro.  After  death  almost 
all  the  principal  epiphyses  may  be  found  separated  from  their  shafts. 

Cases  of  this  severe  kind  are  easily  recognised,  but  it  is  otherwise  with 
the  ordinary  form  of  the  disease,  in  which  there  is  seldom  sufficient  en- 
largement of  the  ends  of  the  bones  to  justify  a  positive  diagnosis,  at  least 
in  veiy  young  infants.  Indeed,  Kobner  has  shown  that  even  after  death 
the  microscope  is  often  required  to  discover  the  lesion. 


CONGENITAL  SYPHILIS 


857 


These  lesions  of  congenital  syphilis  are  to  be  carefully  distinguished 
from  those  of  Rickets,  as  will  be  explained  in  a  subsequent  chapter  on  that 
disease. 

Effects  after  birth. — The  symptoms  of  congenital  syphilis  first  show 
themselves  towards  the  end  of  the  first  month  after  birth  or  in  the  course 
of  the  second  month,  rarely  after  the  end  of  the  third  month,  but  some- 
times when  the  child  is  a  year  old. 

The  earliest  is  usually  nasal  catarrh,  producing  what  is  called  "  the 
snuffles."  The  nostrils  discharge  a  fluid,  at  first  thin  and  serous,  but  after- 
wards viscid,  so  that  it  dries  up  and  obstructs  the  passage  of  air.  The 
child  is  no  longer  able  to  breathe  while  it  is  at  the  breast ;  it  takes  the 
nipple  into  the  mouth  only  To  drop  it  again,  and  thus,  as  Diday  showed,  it 
fails  to  get  enough  food,  and  rapidly  loses  flesh.  Indeed,  as  a  rule, 
syphilitic  infants  are  from  the  first  pale  and  wasted,  or  soon  become  so  ; 
they  have  a  dull,  sallow,  wrinkled  skin,  and    look  like  little  old  men." 

Soon  after  the  catarrh  there  appears  an  eruption.  Its  favourite  seats 
are  the  face  and  the  nates,  but  it  may  cover  the  whole  of  the  body  and 
limbs.  It  consists  of  maculie,  blotches,  or  flat  papules,  usually  brownish 
or  copper-coloured.  It  is  sometimes  difficult  to  distinguish  between  syphilis 
and  the  effects  of  the  nurse's  negligence  in  keeping  the  parts  about  the 
anus  clean,  or  in  drvins:  them  sufficientlv  after  washing.  But  the  red  blush 
produced  by  mere  irritation  is  ill-defined  and  fades  away  at  the  edge, 
whereas  at  the  margin  of  a  specific  rash  there  are  seen  isolated,  sharply 
outlined  blotches.  The  inflamed  surface,  moreover,  is  uniform  and  bright 
red  in  ordinary  dermatitis  :  it  is  patchy  and  yellowish  or  brownish 
("  coppeiy ")  in  congenital  syphilis.  The  papules  may  have  smooth  and 
glazed  surfaces,  or  they  may  be  dry,  raised  here  and  there  into  flaccid 
bullae,  or  superficially  ulcerated.  At  the  angles  of  the  mouth,  in  the 
folds  of  the  neck  or  of  the  groins,  or  round  the  anus,  the  papules 
often  become  covered  with  a  moist  opaque  layer,  and  form  flat  condylo- 
mata. These  "  mucous  patches "  are  seldom  seen  in  children  less  than 
eight  or  ten  months  old.  Sometimes  the  eruption  takes  a  pustular  form, 
and  a  great  part  of  the  body  may  be  covered  Avith  scabs. 

Ulcerative  stomatitis  is  often  present.  It  may  involve  the  gums  and 
dental  sacs  ;  Hutchinson  has  seen  it  lead  to  necrosis  and  exfoliation  of  the 
alveoli.  The  mucous  membrane  of  the  nose  may  likewise  ulcerate  and 
discharge  a  sanious  fluid,  and  this  may  lead  to  perforation  of  the  septum. 

Iritis  is  rather  rare  at  an  early  stage.  It  is  usually  seen  at  about 
the  age  of  five  weeks.  Whether  limited  to  one  eye  or  not,  it  is  marked 
by  irregularity  of  the  pupil,  alteration  of  colour  in  the  iris,  and  the  exuda- 
tion of  w^hite,  yellow,  or  red  lymph.  It  must  be  carefully  looked  for,  as 
the  cornea  is  generally  clear. 

Congenital  lues  is  either  cured  by  treatment  or  subsides  of  itself  about 
the  end  of  the  first  year,  and  it  is  rare  for  cutaneous  eruptions  to  recur. 
But  affections  of  the  bones  and  joints  may  supervene,  and  are  particularly 
apt  to  develop  about  the  time  of  puberty. 

Later  ejects. — Periostitis  is  the  most  frequent  symptom  between  the 
child's  third  and  twelfth  years.  Hutchinson  says  that  the  bone  most  often 
affected  by  nodes  is  the  humerus  at  its  lower  end,  and  that  they  often  reach 
such  a  size  as  to  impair  the  movements  of  the  elbows-joint.  A  girl  of  eight  or 
ten  years  old  once  came  to  Guy's  Hospital  with  large  ulcerating  rupial 
patches,  covered  with  thick  brown  crusts,  on  her  trunk  and  limbs.  Under 
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iodide  of  potassium  they  healed  with  marvellous  rapidity,  but  «he  returned 
with  extensive  periosteal  swellings  upon  the  tibia  and  ulna,  and  it  was  two 
or  three  years  before  she  was  finally  cured.  At  the  Evelina  Hospital 
a  girl  of  about  the  same  age  had  a  sloughing  ulcer  which  destroyed 
the"  soft  palate,  and  also  great  enlargement  of  the  metacarpal  bones  of  one 
hand.  Hutchinson  cites  the  case  of  a  boy  aged  eight,  almost  the  whole  of 
whose  calvaria  was  involved  in  disease  at  first  regarded  as  "  strumous,"  but 
which  proved  to  be  syphilitic  ;  he  was  the  son  of  a  clergyman,  but  his 
mother  had  contracted  the  disease  from  a  former  husband,  an  officer  m  the 
army.  Nodular  swellings,  doubtless  gummata,  in  syphilitic  children's  testes 
have  once  or  twice  been  found  at  Guy's  Hospital  after  death.  Lardaceous 
disease,  as  the  result  of  congenital  syphilis,  is  extremely  rare.  Dr  Hale 
White  records  one  case  in  a  child  of  seven,  affecting  the  liver,  spleen,  and 
kidneys  ('  Path.  Trans.,'  1888,  p.  444). 

The  most  interesting  of  the  later  effects  of  the  hereditary  disease  differ 
altogether  from  those  of  acquired  syphilis.  Their  discovery  is  due  to 
the  patience  and  acumen  of  Mr  Hutchinson,  to  Avhose  masterly  account 
little  has  been  added  by  any  waiters  but  himself.  One  peculiarity  is 
that  on  each  side  of  the  forehead  the  frontal  eminence  is  protuberant. 
Another  is  the  presence  of  four  eminences  on  the  bones  forming  the  sides 
of  the  anterior  fontanelle  ;  from  their  resemblance  to  the  buttocks,  Parrot 
has  called  such  a  calvaria  "  natifonn."* 

The  other  signs  of  congenital  syphilis  established  by  Hutchinson  are 
more  distinctive.  One  is  a  sunhen  bridge  of  the  nose;  another,  the 
presence  of  radiating  linear  cicatrices  at  the  angles  of  the  mouth  ;  and  a 
third  is  a  thick  and  sallow  condition  of  the  sHn,  the  hair  being  scanty, 
and  the  nails  apt  to  break. 

Most  characteristic  of  all  is  a  peculiar  change  in  certain  of  the  per- 
manent teeth,  and  particularly  in  the  central  upper  incisors  of  the  per- 
manent set,  the  "  test-teeth."  Not  only  are  they  much  smaller  than  usual, 
but  they  are  "  notched  "  and  "  pegged  ;  "  that  is,  they  present  a  single 
deep  crescentic  excavation  of  their  free  edge,  and  a  gradual  convergence  of 
their  sides  towards  this  edge.  It  is  supposed  that  this  alteration  in 
their  form  is  the  result  of  their  having  been  disturbed  in  their  growth 
by  specific  stomatitis  during  infancy.  Similar  changes  may  sometimes 
be  observed  in  the  case  of  the  other  incisors.  It  is  important  to  note 
that  the  single  deep  notch  is  alone  indicative  of  syphilis :  horizontal 
grooves  on  the  surface,  and  numerous  small  notches  in  the  edo;e,  are 
common  enough  in  persons  who  are  altogether  free  from  any  congenital 
taint.  It  is,  moreover,  certain  that  the  defects  of  the  teeth  due  to  mercurial 
salivation  during  dentition  is  quite  distinct  from  that  of  syphilis.  The 
milk-teeth  are  unattacked  by  congenital  lues. 

The  appearances  just  described  enabled  Hutchinson  to  identify  as 
syphilitic  an  affection  of  the  eye,  the  real  nature  of  which  had  not  previously 
been  suspected,  and  which  was  known  as  "  strumous  corneitis."  There 
can  be  no  doubt  that  the  "  ugly  form "  of  scrofula  (struma)  described 
by  Watson  and  other  writers  was  for  the  most  part  syphilitic,  just  as  the 
"  pretty  fonn  "  was  tuberculous.  Interstitial  keratitis,  as  it  is  now^  called, 
occurs  chiefly  in  children  between  eight  and  fifteen  years  old,  but  some- 

*  He  also  claims  for  congeuital  syphilis  the  affection  known  as  Craniotabes,  which  has 
hitherto  been  fleeuied  rachitic.  But  this  is  more  tlian  doubtful.  See  on  this  and  other 
points  Fouruier's  '  La  Syphilis  hereditaire  tardive,'  188G. 
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times  in  adults  up  to  the  age  of  twenty-five  or  Lwenty-six.  It  is  more 
common  in  girls  than  in  boys.  It  seldom  remains  limited  to  one  eye,  but 
commonly  attacks  both  in  succession  at  an  interval  of  a  few  weeks.  It 
begins  as  a  dotted  haziness  near  the  centre  of  the  cornea,  which  spreads 
until  almost  the  whole  of  it  is  opaque,  like  ground  glass.  The  patient  often 
complains  but  little  of  intolerance  of  light,  and  there  is  not  often  much 
congestion  of  the  conjunctiva  or  sclerotic  at  first.  Ulceration  never  occurs, 
but  at  a  certain  stage  the  cornea  may  become  so  vascular  as  to  be  uniformly 
pink  or  salmon-coloured.  When  the  affection  is  at  its  worst,  vision  is  often 
reduced  to  a  bare  perception  of  light ;  but  in  the  course  of  a  year  or  eigh- 
teen months  surprising  improvement  takes  place.  The  opacity  slowly 
clears  up,  until  perhaps  only  a  few  hazy  patches  remain  ;  and  the  patient's 
vision  may  ultimately  be  little  impaired.  Sometimes  iritis  occurs  as  a  com- 
plication, or  choroido-retinitis. 

Another  morbid  condition  occasionally  seen  in  the  subjects  of  congenital 
syphilis  is  deafness,  apparently  from  some  disease  of  the  deeper  parts  of 
both  ears.  It  belongs  to  the  same  age  as  interstitial  keratitis,  and  with 
that  affection  of  the  eyes  and  the  notched  incisors  makes  up  what  Con- 
tinental writers  call  the  Hutchinsonian  triad. 

Tt  is  worthy  of  remark  that  not  only  are  these  symptoms  peculiar  to 
the  congenital  form  of  the  disease,  but  that  some  of  the  common  effects 
of  acquired  syphilis  in  its  later  stages  are  absent,  or  very  rare,  when  it  is 
hereditary,  particularly  lesions  of  the  testes,  of  the  liver,  and  of  the 
arteries.    Interstitial  keratitis  is  very  rare  in  acquired  syphilis. 

Transference  from  the  child. — Although,  in  accordance  with  Colles's 
law,  a  child  suffering  under  congenital  syphilis  is  incapable  of  infecting  its 
mother,  it  may  give  the  disease  to  any  other  woman  who  suckles  it.  Diday 
records  cases  in  which  women  advanced  in  years  appear  to  have  contracted 
syphilis  by  kissing  such  infants  ;  and  the  use  of  a  spoon  that  had  previously 
been  employed  in  feeding  them  has  been  followed  by  the  same  terrible 
i-esult.  Probably  the  source  of  the  virus  is  always  the  secretion  of  an 
ulcer  on  the  lips  or  in  the  mouth.  The  primary  lesion  on  the  nipple  of  a 
nurse  is  described  by  Diday  as  a  small  red  desquamating  papule.  When 
once  infected,  the  wet-nurse  in  her  turn  may  convey  the  disease  to  other 
infants.  That  the  milk  is  not  the  vehicle  of  the  poison  is  shown  by  an 
observation  of  the  late  Mr  Henry  Lee's.  A  woman,  who  was  nursing  a 
syphilitic  child,  acquired  an  ulcer  on  that  breast,  and  afterwards  an  erup- 
tion :  but  her  own  infant,  for  whom  she  reserved  the  other  breast,  went  on 
sucking  for  six  weeks  and  remained  healthy. 

Syphilis  contracted  by  an  infant  from  a  wet-nurse  does  not  appear  to 
differ  in  its  symptoms  from  the  inherited  form  of  the  disease. 

Protection. — Is  a  subject  of  congenital  syphilis  less  liable  than  others 
to  acquire  the  disease  later  on  in  life?  Hutchinson  has  recorded  instances 
in  which  chancres  have  been  contracted  under  such  circumstances,  and  one 
in  Avhich  constitutional  symptoms  occurred  :  and  his  opinion  is  that  the  fact 
of  a  patient's  parents  having  had  syphilis  renders  the  acquired  disease 
milder,  but  does  not  altogether  prevent  it.  The  writer  saw  re])eatedly  a 
patient  with  ohvious  signs  of  congenital  lues,  who  was  also  the  subject  of 
the  acquired  disease,  with  secondaries  and  subsequent  nodes. 

Transmission. — Is  it  possible  for  the  taint  to  be  handed  down  to  a 
third  generation?  Hutchinson  has  repeatedly  had  opportunities  of 
examinino-   the   children   of   persons   who   were   undoubtedly   tlie  sub- 
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jects  of  congenital  syphilis,  and  with  one  exception  they  appeared  to  be 
healthy. 

Treatment. — Congenital  syphilis  seldom  proves  directly  fatal  if  the 
infected  foetus  is  born  alive  and  survives  the  first  week  of  extra-uterine  life. 
In  niild  cases  the  eruption  may  subside  in  a  few  weeks  without  treatment ; 
and  in  others  specific  treatment  is  very  successful.  The  powder  of  mercury 
and  chalk  should  be  prescribed  in  doses  of  a  grain  or  two  grains,  two  or 
three  times  a  day,  according  to  the  age  of  the  infant  ;  a  minute  quantity 
of  Dover's  powder  or  of  carbonate  of  soda  may  be  given  with  it,  according 
to  circumstances.  Or  the  diluted  mercurial  ointment  may  be  used  exter- 
nally :  it  may  be  applied  on  a  flannel  band  sewn  round  the  knee,  as  Sir 
Benjamin  Brodie  recommended  ;  or  ten  grains  of  it  may  be  rubbed  into  the 
child's  armpits  once  a  day.  Mucous  patches  about  the  anus  should  be 
dusted  over  with  calomel. 

In  the  later  forms  of  congenital  lues,  mercury  and  potassic  iodide  are  to 
be  used  as  in  the  acquired  disease  ;  that  they  are  no  less  efficacious  the 
following  case  serves  to  shoAV. 

A  girl  of  twelve  or  thirteen  was  once  brought  to  the  writer  by  her  mother  with  a  gu'iimi.i 
of  one  leg,  which  had  sloughed  and  formed  a  cacliectic  though  abiiost  painless  ulcer.  There 
were  other  sigus  of  congenital  lues,  and  iodide  of  porassium  was  prescribed  with  the  pre- 
diction that  great  improvement  would  he  seen  in  a  week.  On  the  patient's  next  appearance, 
however,  the  sore  was  much  worse.  An  increased  dose  of  the  remedy  was  ordered,  but  at 
the  end  of  the  second  week  the  disease  had  gone  on  increasing,  and  the  letr  looked  more 
threatening.  The  mother  was  then  cross-examined,  and  at  last  confessed  that  the  patient 
had  not  taken  a  single  dose  of  the  medicine.  Slie  wa-<  threatened  with  the  possible  loss 
of  her  leg,  and  her  mother  made  lu  r  take  the  iodide.  At  the  end  of  a  week  the  ulcer  was 
healing,  and  very  speedily  the  girl  was  well. 
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"  All  these  facts  speak,  ;is  it  appears  to  me,  so  eloquently  and  decisively  for  the  infectious 
nature  of  Tuberculosis,  that  we  are  not  shaken  in  this  conviction  by  the  direct  demonstra- 
tion of  tlie  tuberculous  virus  being  up  to  the  present  time  an  unsolved  problem." 

COHNHEIM.  1881. 

Theory  of  tuberculosis — Anatomy  and  histology  of  tubercle :  views  of  Laennec, 
Bayle,  and  Louis  :  of  Firchow,  Sch  'dpjJel,  and  Ziegler — Caseous  and  fibrous 
transformations  of  tubercle — Tubercle  a  S2)ecijic  infective  disease — Koch's 
tubercle  bacillus — Transference  of  tubercle — 'Tuberculosis  in  animals: 
Perlmcht — Predispdsing  causes — Invasion  and  sp-ead  of  tubercle  in  the 
body — Acute  tuberculosis — Varieties  of  chronic  tubercidosis  :  phthisis  pul- 
monum,  laryngis,  et  ilei ;  tuberculous  inflammation  of  serous  membranes  ; 
genito-renal  tuberculosis  ;  adrenal  tubercle  ;  tuberculosis  of  the  lymph-glands 
and  spleen  ;  tuberculous  disease  of  bones  and  joints :  midti])le  tubercle 
generally — Concluding  summary. 

Definition. — A  specific  infective  disease,  accompanied  by  fever,  and  due 
to  the  entrance  of  an  ascertained  microbe  ;  running  a  prolonged  course,  and 
varying  in  its  symptoms  as  it  affects  different  organs. 

General  pathology. — Tuberculosis  is  one  of  the  most  important  diseases, 
for  under  various  forms  and  with  very  different  local  characters  it  affects 
almost  every  organ  of  the  body.  It  must  now  be  included  in  the  exten- 
sive group  of  specific  infective  fevers.  Like  syphilis,  it  usually  comes 
before  us  as  a  chronic  malady,  and  imder  one  of  its  local  manifestations. 
It  differs  widely  in  its  clinical  aspect  from  the  continued  fevers  and  exan- 
thems  ;  but,  as  in  the  case  of  syphilis,  it  is  of  practical  as  well  as  of 
scientific  importance  to  recognise  its  unity  and  its  essential  likeness  to 
other  bacterial  infections. 

The  presence  of  the  infecting  virus  is  so  wide-spread  that  it  is  absent 
in  very  few  parts  of  the  world,  but  susceptibility  to  it  is  happily  far  less 
common  ;  hence  the  predisposing  or  resisting  conditions  are  much  more 
important  in  this  than  in  any  other  infective  disease.  The  healthiest 
organisms  appear  to  have  scarcely  any  power  of  resisting  the  invasion  of 
smallpox,  of  syphilis,  or  of  plague,  but  many  are  exposed  to  scarlatina  who 
do  not  take  it ;  and  this  power  of  resistance  is  far  more  common  in  the 
case  of  tubercle. 

When  the  specific  bacillus  has  gained  an  entrance  it  is  at  first  only 
active  locally,  but  it  is  ahvays  liable  to  spread  further  by  direct  contact, 
by  the  lymphatic  channels,  or  by  the  blood-current ;  and  the  infection 
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involves  transference  and  multiplication  of  the  microbes  themselves,  not 
merely  of  their  chemical  products,  as  in  Diphtheria  and  Tetanus.  The 
infection  of  the  lymph,  blood,  and  tissues  is  less  rapid,  and  usually  less 
complete,  than  in  the  typical  specific  fevers.  There  is  a  combination  of 
local  gi-anuloma  growth  (the  tubercles)  with  general  febrile  disturbance 
(so-called  hectic  fever),  tne  former  due  to  the  bacilli,  the  latter  to  the 
toxines  they  secrete.  In  this  respect  tuberculosis  forms  one  of  a  series  of 
infective  maladies  which  show  gradations  from  purely  general  to  purely 
local  symptoms  :  typhus — enterica — syphilis — tubercle — leprosy — lupus. 

So  remarkable  are  the  affinities  of  tubercle  to  specific  fevers  that  Cohn- 
heim  predicted  that  one  day  phthisis  and  other  tuberculous  maladies  would 
be  regarded  as  due  to  a  specific  contagium  ;  as  shown  by  the  passage  at  the 
head  of  this  chapter  from  his  '  Vorlesungen  ii.  allg.  Pathologic  '  (Bd.  ii, 
S.  709 — 712).  This  prediction  was  fulfilled  by  Koch's  discovery  of  the 
bacillus  of  tubercle  in  the  following  year  (1882). 

We  must  not,  however,  commit  the  error  of  ascribing  all  the  symptoms 
and  morbid  changes  of  tuberculous  diseases  to  the  direct  effect  of  the 
microbe  or  its  secretions.  Because  these  diseases  are  due  to  a  specific  in- 
fective cause,  they  are  no  less  local  inflammations,  and  are  often  compli- 
cated by  septictemic  infection  ;  so  that  we  shall  best  consult  pathological 
accuracy  as  well  as  practical  use  by  treating  in  this  place  of  tuberculosis 
generally,  among  specific  fevers,  and  leaving  the  account  of  its  local 
varieties  to  the  chapters  Avhich  relate  to  diseases  of  the  brain,  of  the  lungs, 
abdomen,  and  other  parts  ;  just  as  we  have  dealt  with  syphilis  as  a  specific 
disorder  among  infective  fevers,  and  reserved  the  account  of  its  local  effects 
to  subsequent  parts  of  this  book. 

Anatomy  of  tubercle. — The  term  tuberculum,  now  confined  in  accurate 
use  to  the  products  of  the  specific  bacillus,  was  oi-iginally  applied  to 
any  small  tumour,  as  a  gumma  of  the  skin,  or  a  large  wart,  or  a  granula- 
tion-tumour, or  a  hobnail "  on  a  cirrhotic  liver.  The  earliest  descrip- 
tion of  tubercles,  in  the  modern  sense  of  the  word,  is  by  Bayle  in 
his  treatise  on  Phthisis  in  1810.  He  divided  phthisis  into  different 
species,  only  one  of  which  he  called  "  tuberculous."  To  the  second 
species  he  gave  the  name  of  "  Granular  Phthisis,"  and  described  the  lungs 
as  "  stuffed  with  transparent  shining  granulations,  of  cartilaginous  nature 
and  consistence,  never  opaque,  and  without  any  tendency  to  soften." 
Laennec  in  1827  described  tubercles  as  "  having  the  appearance  of  small 
semi-transparent  grains,  greyish  or  colourless,  varying  from  the  size  of  a 
millet  seed  to  that  of  a  hemp  seed.  .  .  .  Afterwards  they  gradually 
increase  in  size,  and  as  they  do  so  they  become  yellowish  and  opaque,  be- 
ginning in  the  centre.  .  .  .  Several  unite  together  to  form  larger  masses, 
pale  yellow,  6paque,  and  of  the  consistence  of  very  firm  cheese. 
At  length  they  soften  and  finally  liquefy  ;  this  change  also  begins  in  the 
centre,  and  progressively  approaches  the  circumference."  The  grey  semi- 
transparent  granules  he  termed  "miliary  tubercles;"  to  the  yellow  cheesy 
masses  he  applied  the  unfortunate  name  of    crude  or  immature  tubercle." 

Louis,  whom  Laennec's  premature  death  from  phthisis  left  the  leadino- 
pathologist  of  Paris,  limited  the  application  of  the  word  tubercle  to  the 
yellow  opaque  stage,  his  method  of  statement  being  that  the  grey  semi- 
transparent  "  granules "  undergo  conversion  into  tuberculous  matter." 
Most  subsequent  writers  passed  over  the  early  grey  stage  altogether; 


TUBERCLE  AND  TUBERCLES 


363 


and,  in  accordance  with  the  hiunoral  ijatholojjv  in  vo«;ue  duriii";  the  former 
half  of  the  century,  they  taught  that  the  yellow  material  was  deposited 
as  such  from  the  blood. 

\  irchow  effected  an  important  reform  in  pathological  doctrine  when 
he  showed  that  a  yellow  cheesy  substance,  like  ciiide  tubercle,"  may  be 
the  result  of  degeneration  of  many  tissues,  from  ordinary  inflammation  to 
gumma,  sarcoma,  and  carcinoma;  in  other  words,  that  caseation  is  merely 
a  mode  of  retrograde  metamorphosis,  including  fatty  and  calcareous  change. 
Nevertheless  Virchow  certainly  undeiTated  the  extent  to  which  cheesy 
masses  in  the  lungs  and  in  other  oi-gans  are  really  of  tuberculous  origin. 

Evidence  that  grey  and  yellow  tubercles  are  but  stages  of  the  same 
process  is  afforded,  as  Louis  long  ago  pointed  out,  by  the  observation  that 
the  successive  changes  described  by  Laennec  often  occupy  definite  posi- 
tions in  a  lung  :  towards  the  base  there  are  grey  semi-transparent  tubercles  ; 
higher  u[>  they  are  of  opaline  aspect  and  yellowish  on  section ;  higher 
still  they  are  opaque,  yellow,  and  fused  together.  Moreover  they 
become  larger  from  below  upwai-ds.  Now  it  is  certain  that  the  apex  of 
the  lung  is  almost  always  the  earliest  seat  of  tubercles,  and  that  they 
gradually  spread  downwards  through  the  organ,  and  thus  the  conclusion 
seems  indisputable  that  they  are  first  grey  and  afterwards  become  yellow.* 

Miliary  tubercles  may  be  of  three  kinds  : 

1.  Soft  grey  granulations,  always  of  recent  fomiation,  "  acute,"  and 
soon  losing  their  characteristic  appearance. 

2.  Yelloio  granulations,  comparatively  recent  or  old,  tending  to  coalesce, 
soften,  and  ulcerate. 

3.  Hard  grey  granulations,  chronic,  fibrous,  pigmented,  and  liable  to 
no  change  except  pigmentation. 

The  first  are  found  in  acute  pulmonary  tuberculosis  of  the  lungs,  in  the 
pia  mater  and  serous  membranes.  The  second  are  constant  in  the  lungs  of 
phthisis,  occasional  in  the  pia  mater,  and  very  frequent  in  the  liver,  spleen, 
testes,  and  kidneys,  as  also  in  the  bones  and  joints,  and  in  the  respiratory, 
intestinal,  and  urinarv^  mucous  membranes.  The  third  are  a  fibrous 
instead  of  a  caseous  degeneration  of  the  first,  and  are  occasionally  met 
with  in  cases  of  chronic  phthisis,  and  in  a  few  other  still  rarer  events. f 

Histological  characters  of  tubercle. — When  the  microscope  was  applied 
to  morbid  anatomy  the  object  of  pathologists  was  naturally  to  discover 
distinctive  characters  of  tuberculous  lesions.  Thus  Lebert  many  years  ago 
thought  that  he  had  found  a  specific  "  tubercle-corpuscle "  in  the  yellow 
cheesy  material  which  was  at  that  time  taken  for  the  typical  form  of  the 
morbid  product.    When  Virchow  taught  that  this  material  is  already  in  a 

*  Tubercles  often  undergo  caseation  before  they  are  liirge  enough  to  l)e  visible  witli  the 
naked  eye.  Both  in  the  pia  mater  and  in  the  liver  I  have  repeatedly  found  tubercles  of 
microscopic  size  which  were  ah-eady  opaque,  not  only  in  the  centre,  but  in  the  greater  part 
of  their  substance. — C.  H.  F. 

t  Tubercles,  instead  of  easeating,  often  undergo  a  different  change,  which  leaves  them 
permanently  grey.  Now  it  is  curious  that  those  pathologists  who  regarded  a  yellow 
cheesy  condition  as  typical  of  tubercle,  spoke  of  receiitlii  formed  grey  tubercles  as  the 
«'grey  granulations  of'Bayle;  "  yet  a  perusal  of  the  four  cases  of  granular  phthisis  related 
in  detail  bv  that  writer  shows  clearly  that  in  three  of  them,  at  any  rate,  the  disease  was 
of  a  chronic  kind.  Such  hardness  as  he  attributes  to  his  granulations  is,  indeed,  incon- 
sistent with  their  having  reached  only  an  early  stage ;  and  he  also  mentions  that  they  are 
sometimes  pigmented  or  speckled  with  brilliant  black  dots— characters  of  chrome  tuber- 
culous afiectious  of  the  lungs  and  bronchial  glands.  In  fact,  the  grey  granulations  of  Bayle 
are  really  tubercles  which,  instead  of  easeating,  have  undergone  a  fibroid  change,  and  become 
permanently  hard  and  semi-transparent. — C.  H.  F. 
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State  of  decay  and  degeneration,  the  search  was  actively  prosecuted  in 
recent  grey  tubercles.  Virchow  himself  held  that  they  are  histologically  a 
form  of  new  giwth,  lymphoma;  according  to  him,  individual  tubercles 
are  comparable  with  the  Malpighian  bodies  of  the  spleen  ;  and,  as  he 
believed  that  they  are  apt  to  arise  where  no  such  lymphoid  struc- 
tures are  naturally  present,  he  regarded  them  as  heteroplastic new 
growths.  Subsequent  writers  further  developed  this  view  by  insisting  on 
the  existence  of  a  reticulated  stroma,  such  as  belongs  to  other  lymphomata. 
It  was  believed  by  some  that  the  true  seat  of  tubercles  was  the  interior  of 
the  lymph  spaces  and  lymphatics  throughout  the  body,  and  that  their  cells 
were  formed  by  proliferation  of  the  lymphatic  endothelium.  On  the  other 
hand,  Sanderson  endeavoured,  in  1868,  to  demonstrate  in  those  parts  in 
which  tubercles  occur  the  normal  presence  of  lymphoid  tissue,  an  over- 
growth of  which  might  lead  to  their  formation,  and  thus  render  them 
homoeoplastic." 

About  the  same  time  the  attention  of  histologists  was  drawn  to  another 
element  of  tubercle — the  giant-cell.  That  very  large  cells  are  sometimes  to 
be  found  in  a  tubercle  had  long  been  kno^vn  :  Virchow  himself  described  cells 
containing  twelve  or  more  nuclei.  Langhans  and  Schiippel  insisted  on  the 
frequent  presence  of  such  bodies,  and  applied  to  them  the  name  Eieseiv- 
zellen,  which  had  previously  been  invented  by  Virchow  for  similar  bodies  in 
certain  sarcomatous  tumours  (v.  su/jr-a,  p.  84).  Dr  Hamilton,  in  1880, 
figured  and  described  giant-cells  as  occurring  constantly  in  tubercles,  some- 
times placed  in  the  centre  of  a  tubercle,  sometimes  laterally.  When  a 
giant-cell  is  young  it  seems  to  consist  of  a  large  mass  of  granular  proto- 
plasm, sometimes  with  many  nuclei  in  it,  sometimes  without  them.  As  it 
grows  older  the  peripheral  part  (the  '  periblast ")  becomes  organised,  and 
constitutes  a  fibrous  sheath,  in  which  great  numbers  of  round  or  oval  nuclei 
may  be  perceived.  Schiippel  attributed  them  tO'  the  coalescence  of  leuco- 
cytes in  the  interior  of  capillary  vessels.  Julius  Arnold  and  Klein  believe 
they  may  be  produced  by  the  fusion  of  epithelial  cells,  of  which  the  nuclei 
persist. 

The  experiments  of  Ziegler  have  shown  that  giant-cells  may  be  formed  in 
ordinary  inflammatoiy  exudation.  Koster  discovered  giant-cells  in  the 
granulations  of  diseased  joints  ;  and  Friedliinder  found  similar  bodies  con- 
stantly present  in  lupus  and  in  "  scrofulous  "  ulcers.  These  tissues  were 
no  doubt  tuberculous  ;  but  giant-cells  have  been  found  in  a  shallow  ulcer  of 
the  uterus,  the  stroma  of  a  cancerous  tumour,  the  floor  of  a  phagedsenic 
chancre,  and  bands  of  adhesion  in  the  pleura  or  peritoneum. 

According  to  the  best  modern  histologists,  grey  tubercles  (granulations 
(/rises  of  Bayle)  may  be  made  up  of  small  nucleated  cells,  like  leucocytes, 
or  of  large  more  or  less  flattened  nucleated  cells  like  epithelium,  with 
giant-cells  in  either  case  among  the  others.  The  delicate  intercellular  reti- 
culum, which  Virchow  described  and  compared  to  that  of  a  lymph-follicle, 
is  denied  by  many  good  observers.  Most  German  pathologists  follow  Baiim- 
garten  in  believing  the  origin  of  the  tubercles  to  be  in  the  epithelial  lining 
of  the  alveoli  of  the  lung  or  the  secreting  epithelium  (^f  the  glands. 
Metschnikoff ,  however,  believes  them  to  begin  in  a  collection  of  large  leuco- 
cytes (phagocytes),  which  are  attracted  to  the  invading  bacilli :  they  often 
swallow  and  destroy  them  ;  but  if  unsuccessful,  form  a  mass  increased  by 
the  proliferation  of  connective-tissue  corpuscles  and  endothelial  plates 
from  the  capillaries. 
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Caseous  degeneration  follows  death  of  the  constituent  ceils  of  the 
tubercle.  Calcareous  matter,  i.  e.  phospluites  of  calcium  and  mafrnesia. 
with  the  corresponding  earthy  carbonates,  is  afterwards  deposited  very 
slowly.    Like  fibrous  induration,  it  is  a  retrogressive  change. 

Tubercle  arid  inflammatory  erudatiou. — It  is  now  generally  admitted 
that,  apart  from  the  existing  microbe,  there  is  nothing  specific  in  the  histo- 
tubercle.  A  tubercle  is  an  inflammatory  granuloma.  Niemeyer's 
denial  that  tubercles  are  an  essential  feature  of  pulmonaiy  phthisis  was 
based  on  the  microscopical  observation  that  in  many  specimens  of  phthisical 
lungs  the  morbid  process  which  precedes  the  occurrence  of  caseation  is 
not  a  development  of  lymphoid  tissue,  but  a  tilling  of  the  alveoli  with 
epithelial  cells,  or  in  other  words,  a  '  catan-hal  pneumonia.'  He  accordingly 
declared  that  a  chronic  cataiThal  pneumonia,  ending  in  cheesy  intiltratimi, 
really  constitutes  the  primary  anatomical  lesion  in  many  oases  of  phthisis. 
Hamilton  also  asserts  that  dry  yellow  nodules,  such  as  were  described  in  the 
lungs  by  Laennec,  are  generally  nothing  but  patches  of  catarrhal  jjneu- 
raonia ;  bodies  having  an  aspect  similar  to  that  of  a  tubercle,  but  as 
large  as  millet  seeds,  usually  (he  says)  prove  to  be  groups  of  pneumonic 
air-vesicles.  The  late  Dr  Wilson  Fox  maintained  that,  in  acute  tuber- 
culosis, granulations  '  composed  of  epithelial  proliferation  '  are  very  common. 
And  Hering  went  so  far  as  to  declare  that  the  ordinary  fatal  miliary 
tuberculosis  of  the  lunjjs  ou^ht  to  be  called  acute  disseminated  catarrhal 
pneumonia.  Moreover,  as  was  shown  by  Julius  Arnold,  precisely  similar 
epithelial  changes  to  those  in  the  lungs  occur  in  the  liver,  the  kidneys,  and 
the  testes,  when  affected  by  acute  tuberculosis. 

Ziegler  argued  that  a  tubercle  owes  its  rounded  form  and  its  definite 
size  to  the  fact  that  it  is  produced  by  the  circumscribed  action  of  an 
irritant  of  but  slight  intensity  upon  the  spot  which  aftei-wards  becomes 
its  centre ;  and  he  contrasts  the  effect  of  such  an  irritant  with  the 
more  rapid  operation  of  a  septic  particle,  such  as  gives  rise  to  a  miliary 
abscess. 

Koch's  discoveiy  of  a  tubercle  bacillus  supplied  the  "  irritant  of  but 
slight  intensity  "  that  is  needed  for  this  theory.  The  slow  growth  of  this 
organism,  to  which  Koch  himself  draws  attention,  may  perhaps  account 
for  the  fact  that  the  morbid  process  which  results^  from  its  action  is  so 
much  less  acute  than  infective  inflammations  in  general.* 

Caseation  of  tubercle. — -We  have  seen  that  grey  granulations  tend  to 
caseate.  Most  pathologists  since  Virchow  have  been  too  ready  to  assume 
that  caseation  is  of  frequent  occurrence  in  ordinary  inflammation.  No 
doubt  the  pus  contained  in  a  serous  sac  or  in  a  large  abscess  may,  and  often 

*  Au  affection  (whether  of  the  Uing  or  of  any  other  orgran)  may  fail  to  present  the 
characteristic  granulations,  and  yet  be  really  tuberculous.  Laennec  long  ago  described 
what  he  termed  a  tuberculous  "  infiltration  of  the  lungs,"  when  considerable  portions  of 
the  pulmonary  tissue  become  solidified  by  a  greyish  and  semi-transparent,  or  by  a  ])aler  and 
vellowish-white  material;  either  without  any  previous  development  of  distinct  tubercles, 
or  around  tubercles  already  formed.  Subsequent  observers  have  very  generally  declared  such 
lesions  to  be  '  pneumonic!'  But  in  their  naked-eye  characters  these  '  infiltrations  '  differ 
altogether  from  anything  that  is  seen  in  ordinary  pneumonia.  Even  when  the  growing 
edge  of  a  patch  of  pinkish-grey  infiltration  appears  quite  homogeneous,  one  often  finds 
tliat  the  less  recent  parts  of  it,  where  caseation  is  commencing,  show  yellow  granuLitions 
corresponding  exactly  with  tubercles  in  size  and  in  general  appearance.  Again,  in  associa- 
tion with  acute  tuberculosis  of  other  organs,  an  affection  of  the  membranes  of  the  brain  is 
not  infrequent,  which  seems  to  be  a  simple  inflammation,  since  no  tubercles  are  discoverable. 
In  such  cases  the  presence  of  recently  formed  tubercles  elsewhere  is  strong  evidence  that 
the  meningitis  must  be  essentially  of  tlie  same  nature.— C.  H.  F. 
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does,  dry  up  into  a  cheesy  mass.  The  same  thing  is  observed  in  the  crypts 
of  the  tonsils,  in  the  caecal  appendix,  and  in  other  pouches  of  mucous  mem- 
brane, and  it  is  seen  in  the  walls  of  arteries  when  they  become  athero- 
matous. But  in  each  of  these  instances  the  inflammatory  exudation  which 
caseates  is  more  or  less  beyond  the  range  of  the  blood-vessels.  Does 
common  inflammation  ever  lead  to  caseation  in  the  substance  of  a  vascular 
solid  organ — in  the  liver,  or  in  the  spleen,  or  in  a  lymph-gland  ? 

One  of  the  most  typical  features  of  tuberculosis  is  the  presence  of 
spreading  ulcers  in  cavities,  with  yellow  walls  of  definite  thickness,  the  sub- 
stance of  which  regularly  undergoes  caseation  almost  as  soon  as  it  is 
formed.  This  process,  wherever  found,  whether  as  a  pulmonary  vomica,  or 
in  the  liver,  the  kidney,  the  prostate,  or  the  testicle,  may  be  safely  set 
down  as  tuberculosis. 

The  tendency  to  caseation  in  tubercles  is  probably  due  to  the  absence 
or  scanty  supply  of  blood-vessels.*  Every  museum  contains  injected  speci- 
mens of  phthisical  lungs,  from  which  it  appears  that  not  only  isolated 
tubercles,  but  also  patches  of  caseous  infiltration,  are  non-vascular.  No 
new  vessels  seem  to  be  formed  in  them,  and  the  pre-existing  vessels  vmdergo 
obliteration. 

Fibrous  transformation- — In  certain  cases,  a;i  already  mentioned, 
tubercles,  instead  of  caseating,  undergo  fibrous  transformation.  What  deter- 
mines them  to  take  the  one  course  rather  than  the  other  is  uncertain  ;  but 
it  would  seem  that  caseation  is  less  frequent  as  the  patient  is  older.  In 
organs  other  than  the  lungs  little  is  known  about  "  fibroid  tubercles. 
But  Schiippel  has  demonstrated  their  occurrence  in  lymph-glands,  and  has 
shown  that  the  reticulated  stroma  grows  at  the  expense  of  the  cells,  and 
is  converted  into  a  transparent,  almost  homogeneous,  indistinctly  fibrillated 
material  :  and  Rindfleisch  has  recorded  a  remarkable  specimen  of  fibrous 
tubercles  in  the  great  omentum.  A  similar  change  is,  probably,  the  origin 
of  what  has  been  called  "  fibroid  phthisis."  Rindfleisch  drew  attention 
to  the  impossibility  of  forcing  injection  into  indurated  ma-sses  in  the  lungs, 
and  contrasts  their  state  with  the  abundant  supply  of  vessels  to  the  newly 
formed  connective  tissue  in  cirrhosis  of  the  liver  and  in  interstitial  nephritis. 
Hamilton,  however,  believes  that  many  of  the  so-ca.lled  cirrhoses  of  organs, 
both  in  children  and  in  adults,  are  in  reality  the  remains  of  tubercle. 

Experiments  oti  the  artificial  production  of  tubercle. — In  1865  a  French 
observer,  M.  Villemin,  made  known  the  fact  that  in  certain  animals,  parti- 
cularly rabbits  and  guinea-pigs,  tuberculosis  could  be  set  up  by  the  inocula- 
tion of  tuberculous  matter  from  the  human  subject.  His  experiments  were 
soon  repeated  in  this  country  by  Sir  John  Simon,  Dr  J.  B.  Sanderson,  Dr 
Wilson  Fox,  and  others.  Tubercles  from  the  pia  mater  or  from  serous 
membranes,  caseous  tubercle  from  the  lungs  of  phthisical  patients,  or  the 
sputa  of  such  patients  during  life,  were  introduced  beneath  the  skin  of 
animals.  These  were  afterwards  killed,  or  were  allowed  to  die  of  the 
disease  which  followed  the  operation,  and  generally  proved  fatal  in  from  six 
to  ten  weeks.  It  was  then  found  that  pus  or  a  dry  cheesy  substance  had 
been  formed  at  the  seat  of  inoculation,  and  that  bands  of  induration  ex- 
tended away  from  it  into  the  adjacent  subcutaneous  tissue.  The  lymph- 
glands  in  the  neighbourhood  were  enlarged  and  caseous.    Nodules  of  various 

*  Virchow's  comparison  between  tubercles  and  tbe  Malpighian  bodies  of  the  spleen 
was  obiected  to,  and  with  justice,  on  the  ground  that  the  latter  contain  capillaries. 
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sizes  were  present  in  the  lungs,  the  liver,  the  spleen,  and  the  peritoneum. 
These  resembled  tubercles  both  to  the  naked  eye  and  in  their  histology. 
They  consisted  of  a  grey,  semi-transparent  material,  which  underwent 
caseation  from  the  centre  outwards.  The  infective  character  of  the  process 
was  further  shown  by  the  fact  that  matter  taken  from  the  body  of  an 
animal  after  death  was  capable  of  setting  up  the  same  disease  in  other 
animals. 

After  a  time,  howevei',  certain  observations  were  made  which  seemed 
to  contradict  the  obvious  conclusion  from  these  experiments.  Dr  Sanderson 
found  that  in  guinea-pigs  an  artificial  tuberculosis  "  arose  after  the  inocu- 
lation of  pus  from  non-tuberculous  abscesses.  Dr  Wilson  Fox  independently 
arrived  at  a  like  result  by  inoculating  guineu-pigs  with  pieces  of  putrid 
muscle,  or  with  vaccine  lymph.  In  Germany,  Cohnheim  and  Frankel  intro- 
duced into  the  peritoneal  cavity  of  rodents  portions  of  new  growths, 
or  of  healthy  organs  from  the  human  body,  or  pieces  of  charpie  or 
gutta  percha ;  and  they  succeeded  in  setting  up  a  tubercular  process  not 
only  in  the  serous  cavity  itself,  but  also  in  the  lungs  and  in  the  liver.* 

These  experiments,  however,  were  vitiated  either  by  the  accidental 
presence  of  tubercle  when  the  operation  was  performed,  or  by  the  wound 
becoming  infected  with  it  afterwards.  Cohnheim  frankly  acknowledged 
that,  having  repeated  his  experiments  both  at  Kiel  and  at  Breslau,  he 
had  utterly  failed  to  obtain  the  same  results  as  before ;  and  he  became 
one  of  the  warmest  supporters  of  the  specific  nature  of  tubercle. 

At  a  meeting  of  the  Pathological  Society  on  December  4:th,  1883,  Dr 
Fox  stated  that  at  his  request  the  experiment  referred  to  in  the  text  had 
been  recently  repeated  by  Dr  Dawson  Williams.  The  details  of  this  series  of 
experiments  were  stated,  with  the  precautions  against  accidental  infection ; 
and  the  results  were  absolutely  negative. 

Cohnheim  made  a  further  advance,  by  showing  that  in  rabbits  and  in 
guinea-pigs  tuberculosis  has  a  tolerably  definite  period  of  incubation — from 
fourteen  to  twenty-one  days.  When  a  minute  fragment  of  tuberculous 
matter  is  introduced  into  the  anterior  chamber  of  a  white  rabbit's  eye 
through  an  incision  in  the  cornea,  the  slight  reaction  which  arises  after  the 
operation  quickly  subsides,  provided  that  the  tubercle  is  perfectly  fresh. 
The  fragment  can  now  be  seen  through  the  transparent  cornea,  and  it 
diminishes  in  size  day  by  day  until  it  may  altogether  vanish.  Then,  at  the 
end  of  a  period  of  two  or  three  weeks  an  eruption  of  small  transparent 
grey  granulations  appears  on  the  iris.  Afterwards  they  caseate,  and  a 
destructive  inflammation  of  the  whole  eyeball  often  results. 

The  tubercle  bacillus. — In  the  '  Berliner  klinische  Wochenschrift '  for 
April  10th,  1882,  Dr  Koch  made  known  the  important  fact  that  he  had  dis- 
covered bacilli  in  the  tubercular  diseases  of  man  and  of  animals,  that  he 
had  succeeded  in  cultivating  these  bacilli  upon  the  coagulated  serum  of 
blood,  and  had  been  able  to  set  up  tuberculosis  in  healthy  animals  by  inocu- 

*  These  observations  fitted  in  with  a  theory  that  in  the  human  subject  acute  miliary 
tuberculosis  is  due  to  the  absorption  of  caseous  matters  from  yellow  tubercles.  This 
opinion  had  been  expressed  by  Dittrich  of  Erlangen,  and  by  Buhl  of  Munich.  In  ordinary 
phthisis  it  was  thought  that  a  catarrhal  pneumonia,  with  caseation,  was  the  earliest  change, 
and  that  the  disease  only  became  tubercular  by  a  secondary  infective  process.  This  was  in 
entire  accordance  with  the  now  forgotten  doctrine  of  Nienieyer,  that  phthisis  is  a  primary 
pneumonia  with  but  little  tuberculous  about  it. 
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lating  the  cultivated  products.  His  statements  have  since  been  abundantly 
cunfinned. 

The  rod-shaped  microbes  are  in  length  equal  to  a  ciuarter  or  half  the 
diameter  of  a  red  blood-disc  (2—4  aO-  ^^^^  in  breadth  one  fifth  to  one 
sixth  of  their  length.  They  are  slightly  cui-ved  and  have  rounded  ends. 
When  prepared  by  Koch's  original  double  staining,  methylene  blue  and 
vfsuvin,  the  bacilli  are  blue,  while  nuclei  appear  brown.* 

The  bacilli  are  readily  detected  in  the  tissues  or  in  pus  or  mucus.  They 
have  often  a  beaded  appearance,  due  to  vacuoles  in  their  protoplasm,  and 
not,  as  was  long  supposed,  to  the  formation  of  spores.  The  tubercle 
bacillus,  like  those  of  enteric  fever  and  diphtheria,  has  a  spurious  analogue 
in  the  Bacillus  smegmatis  ;  but  fortunately  this  does  not  occur  in  the  lungs. 

When  grown  upon  the  coagulum  of  blood-serum  the  bacilli  form  flat, 
scale-like  masses,  hardly  as  large  as  poppy  seeds,  which  can  be  lifted 
off  entire,  and  are  so  firm  that  it  requires  some  force  to  break  them 
up.  Their  development  takes  place  very  slowly,  about  ten  days  elapsing 
after  infection  of  the  coagulum  before  any  change  is  discoverable. 
Another  condition  necessary  to  their  growth  is  a  temperature  of  28° — 42°  C. 
(86° — 106°  F.).  Hence  they  cannot  grow  in  the  open  air  in  this  climate, 
and,  so  far  as  is  known,  do  not  exist  out  of  the  living  body  of  man  or 
animals.  They  are  killed  by  direct  sunlight,  they  are  aerobic,  and  purely 
parasitic  (not  saprophytes).  They  do  not  exhibit  spontaneous  movement. 
They  are  not  numerous,  except  when  the  tuberculous  process  is  recent 
and  active  ;  if  it  is  sIoav  thev  are  often  to  be  found  onlv  within  the  giant- 
cells. 

In  the  twenty-first  volume  of  the  '  St  Bartholomew's  Hospital  Reports  ' 
Dr  Vincent  Harris  states  that  in  twelve  ancient  specimens  of  tuberculous 
lungs,  from  forty  to  seventy  years  old,  he  succeeded  in  demonstrating  the 
presence  of  Koch's  bacillus  microscopically. 

The  bacillus  of  Koch  answers  every  test  of  a  specific  pathogenic 
organism  (p.  18).  It  is  itself  identified  by  the  microscope,  by  staining,  and 
by  cultivation.  The  disease  is  identified  during  life  and  after  death  by  its 
well-known  niorbid  anatomy.  The  bacillus  is  present  in  every  case  of  the 
disease,  and  is  not  known  to  occur  elsewhere.  Lastly,  when  a  pure  cultiva- 
tion is  inoculated  into  an  animal  it  multiplies  in  its  tissues  and  reproduces 
the  lesions  of  the  original  disease. 

The  clinical  products  of  the  bacillus  to  which  the  fever  and  other  toxic 
effects  are  probably  due  are  little  known.  Koch"s  "  tuberculin,"  when 
injected,  causes  fever  in  men  or  animals  previously  aft'ected  with  tuber- 
culous diseases,  and  not  in  those  that  are  free  from  them.  It  also  produces 
vascularity  of  a  tuberculous  lesion  of  the  skin.  It  is,  no  doubt,  a  mixed 
substance. 

Transference  of  contagion. — The  most  frequent  mode  of  contagion  is  by 
sputa  containing  the  tubercle  bacillus,  which  dry  up.  are  blown  about,  and 
so  enter  the  lungs  in  breathing.  Milk  from  cows  with  tuberculous  disease 
of  the  udder  is  a  cause  of  tabes  mesenterica  in  children.  The  skin  may  be 
infected  by  direct  contact  with  tubercle,  as  in  making  post-mortem  exa- 

as  since  devised  a  better  and  more  rapid  method  by  which  tiie  bacilli  appear 
magenta-red  with  fuchsin  (hydrochlorate  of  rosauilin),  while  the  tissues  are  counter- 
stained  with  methylene  blue.    Gramm's  method,  gentian  violet  for  the  tubercle  bacilli 
and  eosin  or  vesuvin  for  counter-staining  the  tissues,  is  another  double-stainino-  used. 
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uliiiations  when  the  hands  become  the  seat  of  tuberculous  warts  (verruca 
necrogeiuca),  which,  however,  do  not  ulcerate,  and  never  become  the  source 
of  tubercle  elsewhere.  Possibly  lupus  is  also  caused  by  direct  contact 
with  the  skin.  The  occurrence  of  tuberculous  disease  of  the  bones  and 
joints,  the  kidneys  and  testes,  the  brain  and  choroid,  can  only  be  explained 
by  assuming  special  local  proclivities  or  lack  of  resisting  power  in  the 
organs  affected,  when  the  bacilli  are  already  widely  distributed  over  the 
whole  body. 

The  disease  of  cattle  known  in  Germany  as  PerlsucJit,  and  in  England 
as  "  the  grapes,"  is  now  pi*oved  to  be  tuberculous.  It  is  a  chronic  affec- 
tion, which  may  mn  on  for  years  without  symptoms.  Animals  thus  af- 
fected are  often  sold  to  the  butcher,  so  that  besides  the  risk  of  drink- 
ing their  milk  during  the  early  part  of  their  illness,  there  is  the  further 
risk  of  eating  the  diseased  tissues  in  uncooked  sausages.  The  fre- 
quency of  Perlsucht  may  be  judged  from  the  fact  that  at  Augsberg  2  ijer 
cent,  of  all  cattle  slaughtered  were  proved  to  be  tuberculous,  and  of  cows 
as  many  as  5  per  cent.  In  Paris  bovine  tuberculosis  has  become  less 
common  of  late  years.  Pigs,  calves,  rabbits,  and  guinea-pigs  have  been 
successfully  infected  by  the  milk  from  diseased  cows,  and  a  like  result  has 
followed  feeding  animals  with  portions  of  the  affected  tissues  removed  after 
the  cows  were  slaughtered.  One  is  strongly  tempted  to  find  in  these  ex- 
periments an  explanation  of  the  frequency  of  mesenteric  disease  in  children, 
in  whom  milk  forms  so  important  an  article  of  diet. 

Another  set  of  experiments  was  made  by  Tappeiner,  in  order  to  deter- 
mine whether  tuberculosis  could  be  induced  in  dogs  by  the  inhalation  of 
the  sputa  of  phthisical  patients.  His  method  was  to  employ  dried  sputa 
diffused  in  the  air  as  a  spray.  The  earliest  period  at  which  tubercles  were 
found  in  the  lungs  after  the  inhalations  were  begun  was  on  the  twenty- 
third  day.    In  no  single  instance  were  the  results  negative. 

Carnivora  are  far  less  liable  to  tuberculosis  and  far  more  refractory  to 
its  bacillus  than  are  rodents  ;  horses  are  more  refractory  than  cattle,  and 
goats  than  sheep.  Bollinger  supposes  that  flesh-eating  animals  secrete  a 
gastric  juice  which  has  a  more  active  power  of  destroying  the  bacillus. 

The  origin  of  tuberculosis  in  man. — It  appeared  at  first  difficult  to 
apply  these  experimental  facts  to  explain  the  origin  and  transference  of 
tubercle  in  man.  For  it  is  a  rare  exception  for  phthisis  to  spread  from 
patients  to  other  patients,  or  to  near  relatives,  nurses,  or  physicians.  More- 
over its  prevalence  is  greatly  augmented  by  overcrowding  and  defective 
ventilation,  by  exposure  to  cold  and  wet,  and  by  dampness  of  soil.  Again, 
it  seems  that  phthisis  may  be  caused  in  some  cases  by  inhalation  of 
ordinary  dust.  Lastly,  hereditary  transmission  plays  an  important  part  in 
the  aetiology  of  tubercle. 

It  will,  however,  be  shown  in  the  chapter  on  Phthisis  that  cases  of 
direct  transmission  to  a  fellow-patient  in  hospital  or  from  a  husband  to  a 
wife  are  not  so  rare  as  was  once  supposed  :  also  that  the  contagion  being 
not  conveyed  by  the  skin  or  breath,  but  only  by  dried  sputa-,  the  chances 
of  direct  infection  are  almost  as  small  as  we  saw  them  to  be  in  cases  of 

*  Dr  Creighton  has  recorded  several  cases  in  wliicli  lie  believes  th&i  post-morfem  ap- 
pearances found  in  the  human  subject  justify  the  conclusion  that  the  disease  was  derived 
from  the  cow.  Koch  found  his  bacillus  in  ten  cases  of  Perlsucht,  chiefly  in  the  interior  of 
Siiint-cells  surrounding  the  calcified  nodules  in  the  lungs,  but  also  in  the  bronchial  and  even 
in  the  mesenteric  glands. 
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enteric  fever  or  cholera.  Again,  broncho-pneumonia,  by  making  a  breach 
in  the  protective  epithelium  of  the  bronchioles  and  air-vesicles,  no  doubt 
prepares  the  way  for  the  entrance  of  contagion.  And  Ave  have  already  seen 
in  other  specific  fevers  illustrations  of  the  law  that  disease  is  the  result 
partly  of  external  influences,  partly  of  the  reaction  to  them  of  the  living 


organism 


The  seed  is  barren  if  it  falls  on  an  unsuitable  soil,  and  the  healthy 
human  body  appears  to  be  able  to  defend  itself  by  chemotaxis  or  otherwise 
against  the  invasion  of  tubercle.  There  are  probably  great  differences  in 
the  resistance  of  various  persons  to  the  bacillus.  But  this  resistance  must 
be  far  greater  in  the  average  human  subject  than  in  the  rabbit  or  in  the 
guinea-pig,  though  less  than  in  the  horse.  Probably  it  varies  in  the  same 
individual  at  different  periods,  and  is  not  absent  even  among  those  in  whose 
families  phthisis  is  hereditary. 

Apparently  the  tubercle  bacillus  is  so  widely  diffused  that  it  is  con- 
tinually finding  access  to  the  body,  but  fails  to  implant  itself  until  the 
local  resistance  of  the  tissues  happens  to  be  lowered  by  local  inflammation, 
or  by  some  more  general  cause. 

Cohnheim  thought  that  the  bacillus  may  remain  latent  in  the  body 
for  an  indefinite  time  until  some  accident  calls  it  into  ax^tive  gi'owth. 
He  imagined  that  the  hereditaiy  transmission  of  phthisis  means  the  direct 
transference  of  the  virus,  either  in  the  spermatozoa  or  in  the  ovum, 
as  in  the  case  of  syphilis  or  the  'pebrine  of  silkworms.  This,  how- 
ever, seems  improbable ;  for  congenital  tubercle,  though  not  to  be 
denied,  is  extremely  rare.  Wh.it  is  transmitted  is  not  tuberculosis, 
which  seldom  appears  before  puberty,  but  a  vulnerability  or  want  of 
power  of  resistance  to  the  invasion  of  a  contagion  which  is  probably  as 
common  and  diffused  as  that  of  measles  or  mumps. 

The  spread  of  acute  tuberculosis  in  the  body. — Acute  general  miliary 
tuberculosis,  with  its  myriads  of  minute  centres,  is  explained  by  the  dis- 
semination throughout  the  blood-stream  of  the  tuberculous  bacilli  from  the 
original  focus  of  infection. 

But  it  must  not  be  supposed  that  the  growth  and  the  distribution  of 
tubercles  are  regulated  solely  by  the  way  in  which  the  bacilli  are  dis- 
seminated through  the  blood-stream.  There  seems  to  be  a  curious  dift'erence 
between  the  artificial  tuberculosis  of  animals  and  the  human  disease  with 
respect  to  the  distribution  of  the  tubercles.  In  the  foimer  they  are 
more  abundant  in  the  pleura,  than  in  the  substance  of  the  lung,  and 
have  sometimes  the  form  of  blunt  cones.  In  both  respects  artificial  tuber- 
culosis resembles  the  two  other  great  examples  of  infection  conveyed  from 
a  primary  focus  to  different  organs  by  the  blood — pyaemia  and  sarcoma — as 
well  as  in  the  abundance  of  secondary  lesions  in  the  liver. 

In  the  general  miliai-y  tuberculosis  of  man  the  liver  is  much  less 
frequently  and  less  obviously  affected  than  the  lung,  although  no  doubt 
the  microscope  shows  that  hepatic  tubercles  are  far  more  often  present 
than  used  to  be  supposed.  In  the  lungs  the  tubercles  are  not  more 
numerous  beneath  the  pleural  surface  than  elsewhere,  and  they  do  not 
affect  a  conical  or  wedge-like  form. 

Moreover  in  most  cases  of  acute  tuberculosis  the  distribution  of  tubercles 
in  the  limg  shows  that  it  is  determined  by  the  local  peculiarities  of  the 
organ.  In  the  upper  lobe  the  tubercles  are  more  abundant,  larger,  and 
more  advanced  in  their  development.    They  often  graduallv  diminish  both 


SPREAD  OF  TUBERCLE  IN  MAN 


371 


in  number  iind  in  size  from  the  apex  downwards,  and  while  caseous  above, 
may  be  grey  and  semi-transparent  below.  Thus,  even  when  the  ljh:)od- 
stream.  carries  the  bacilli  to  all  parts  of  the  lungs  at  once,  the  distribution 
of  the  tubercles  is  modified  by  local  conditions.  In  tuberculous  meningitis, 
again,  it  often  happens  that  not  a  single  tubercle  exists  anywhere  except  in 
the  cerebro-spinal  membranes  ;  and  yet  bacilli  in  immense  immbers  must 
have  been  distributed  throughout  the  body. 

The  distribution  of  chronic  tuhercuJosi>(. — In  chronic  tuberculous  affec- 
tions a  frequent  mode  of  spreading  is  by  gradual  invasion  of  the  lymph 
channels.  Lines  of  progi'essive  thickening  and  caseation  run  in  the  course 
of  the  subperitoneal  lymphatics  from  the  tioors  of  intestinal  ulcers.  Dr 
Fagge  recorded  two  or  three  cases  in  children,  and  one  in  an  adult,  of  a 
continuous  caseous  mass,  with  a  festooned  growing  border,  extending  from 
the  bronchial  glands  directly  through  the  lung.  A  still  more  striking  case 
was  met  with  bv  Buhl.  A  child  had  caries,  with  caseation,  of  the  lower 
dorsal  vertebrae  ;  the  pleura  became  adherent,  and  the  ulcerative  process 
spread  continuously  into  the  base  of  the  left  lung.  Grancher  recorded  a 
case  of  tubercular  peritonitis  in  which  tubercles  penetrated  the  diaphragm, 
and  infected  the  visceral  pleura,  without  adhesion  having  taken  place. 

But  in  most  instances  of  chronic  tuberculosis  the  special  proclivities  of 
the  several  organs  and  tissues  play  a  most  important  part  in  determining 
and  in  limiting  the  distribution  of  the  tubercles.  For  when  the  bacilli 
have  once  entered  the  blood-current,  the  resistance  of  certain  tissues  must 
be  the  reason  why  tubercles  are  not  scattered  irregularly  through  all  parts 
of  the  body.  Instead  of  this,  the  fact  is,  as  Dr  Fagge  pointed  out  in  the 
'  Pathological  Transactions '  for  1874,  that  several  distinct  varieties  of 
chronic  tuberculosis  can  be  recognised,  each  of  which  has  peculiarities  of 
its  own,  according  to  the  organs  and  tissues  attacked. 

The  following  are  the  chief  local  varieties  of  chronic  tuberculosis 
an-anged  in  groups  : 

1.  Pulmonary  phthisis,  accompanied  by  tuberculosis  and  ulceration  of 
the  larynx,  and  of  the  intestine  (especially  the  lower  end  of  the  ileum). 
It  may  be  that  the  disease  of  the  lungs  directly  causes  the  other  lesions, 
the  larynx  being  infected  by  the  sputa  which  pass  over  it,  and  the  ileimi 
by  the  sputa  which  are  swallowed.  But  in  enteric  fever  likewise,  ulceration 
of  the  lower  part  of  the  ileum  occurs,  together  with  ulceration  over  the 
bases  of  the  arytoenoid  cartilages. 

•2.  Wilks  lono;  ajxo  remarked  that  tubercle  sometimes  attacks  the 
pleura,  the  peritoneum,  and  the  pericardium,  without  affecting  any  of  the 
solid  viscera.  The  same  common  fate  of  the  pleuro-peritoneal  cavity  is  seen 
in  Brighfs  disease,  and  in  some  idiopathic  cases  of  serous  inflammation. 

3.  Tuberculous  disease  which  began  in  one  kidney  not  only  spreads  by 
continuity  along  the  gen i to-urinary  mucous  membrane  and  the  correspond- 
ing submucuous  tissue,  but  is  frequently  attended  with  a  like  affection  of  the 
opposite  kidney,  and  of  one  or  both  testes.  The  relation  between  tubercu- 
lous disease  of  the  kidney  and  Pott's  disease  of  the  lumbar  vertebroe  at  the 
same  level  is  probably  that  of  direct  extension. 

4.  Addison's  disease  of  the  adrenals  (the  tuberculous  nature  of  which  is 
well  ascertained)  is  sometimes  associated  with  spinal  caries  at  the  same 
level,  to  which  the  adrenal  lesion  is  probably  secondary. 

5.  Tuberculous  disease  of  the  lymph-glands  often  spreads  widely 
throuf^hout  the  body,  and  this  not  merely  Ijy  continuity,  for  it  nniy  affect 
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groups  of  glands  widely  distant  from  one  another.  It  is  also  frequently 
combined  with  tuberculosis  of  the  spleen.  A  precisely  similar  association 
is  seen  in  Hodgkin's  disease. 

6.  Several  of  the  joints  are  often  affected  by  tuberculous  disease  in 
succession,  without  any  corresponding  disease  of  other  structures,  either 
the  synovial  membrane  (pulpy  disease  or  white  swelling)  or  the  heads  of 
the  bones  (caries).  Here,  again,  one  is  reminded  of  the  frequent  limitation 
of  pysemia  to  joints — another  illustration  of  the  effect  of  local  peculiarities 
in  determining  the  distribution  of  lesions,  even  when  they  are  due  to  infec- 
tion of  the  blood. 

7.  The  bones  are  a  frequent  seat  of  tubercle  in  children.  It  causes 
caries  and  suppuration,  and  frequently  runs  its  course  and  is  cured  without 
j.ny  of  the  internal  organs  being  complicated. 

Other  instances  of  local  tuberculosis  are  furnished  by  the  occasional 
appearance  of  meningitis  without  other  organs  than  the  brain  being 
affected,  and  by  lupus  or  deep  tuberculous  dermatitis,  which  is  rarely  asso- 
ciated with  disease  of  the  lymph-glands,  the  lungs,  or  any  other  oi'gans. 

Summary. — Tuberculosis  is  a  specific  general  infective  disease,  derived 
as  a  rule,  but  perhaps  not  invariably,  from  a  caseous  focus.  The  secondary 
growths  are  of  the  kind  described  as  granuloma  (p.  60),  and  constantly 
contain  a  specific  bacillus,  the  contagium  vivum  to  which  the  morbid 
process  is  due.  But  besides  the  granuloma-growth  there  is  also  ordinary 
secondary  inflammation,  purulent,  ulcerative,  or  fibroid,  ^^hich  in  most 
cases  follows  as  a  complication.  The  symptoms  of  tuberculosis  are  partly 
due  to  the  bacteria  themselves,  partly  to  the  t-oxines  they  secrete,  and 
partly,  in  many  cases,  to  a  concomitant  purulent  affection  due  to  micrococci. 

The  vehicle  of  contagion  is  most  commonly  dried  sputa,  occasionally, 
perhaps,  the  breath,  or  the  mucus  accidentally  ejected  in  coughing,  and  not 
infrequently  milk  from  tuberculous  cows.  Although  there  is  no  protection, 
one  attack  rather  predisposing  than  indisposing  to  another,  yet  the  tissues 
of  many,  perhaps  the  majority  of  human  beings  appear  to  be  naturally 
immune  to  the  tubercle  bacillus.  This  immunity  may  at  any  age  be 
diminished  until  infection  becomes  easy  ;  or,  on  the  other  hand,  it  mav  be 
increased  until  infection  becomes  almost  impossible. 

The  clinical  course  of  tuberculosis  is  exceedingly  protracted  and  irre- 
gular, more  so  than  that  of  syphilis.  It  has  no  exanthem,  and  is  always 
accompanied  with  pyrexia,  which  resembles  the  fever  of  Enterica  and  of 
Septicaemia  more  than  any  other. 
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"  Exteutat  nervos,  torquetur,  anhelit 
Tnconstiiuter,  et  in  jactiindo  membra  t'atifrat." 

Lucretius,  iii,  -489. 

History  and  pathologij—The  bacillits — Clinical  symptoms — Farieties— Idiopathic 
tetanus — Diagnosis — Mode  of  death — Recocery — Prognosis — Treatment  hy 
drugs  and  hy  antitoxic  senim. 

Nomenclature. — Ttravog  (a  stretching,  strain,  tension,  from  thvoj), 
used  by  Hippocrates  and  other  chissical  writers  —Rigor  nervorum  (Celsus) — 
Lockjaw. — Ff.  Tetanos. — Germ.  Starrkrampf. 

Definition.- — A  specilic  disease,  depending  on  the  secretions  of  an  infec- 
tive microbe,  affecting  the  spinal  cord  and  producing  tonic  spasms  of  great 
severity. 

History. — This  terrible  disease,  dreaded  at  once  from  the  pain  it  pro- 
duces and  from  its  fatality,  has  been  known  from  the  earliest  historical 
times.  The  symptoms  are  severe  tonic  spasms  or  general  convulsions,  and 
are  referable  throughout  to  the  spinal  system.  Since  with  few  and  doubt- 
ful exceptions  it  follows  a  wound,  it  has  been  more  studied  by  surgeons 
than  physicians.  A  striking  picture  of  a  case  of  acute  traumatic  tetanus 
given  by  Morgan  in  1833  is  quoted  in  the  article  in  Holmes'  '  System  of 
Surgery  '  by  the  late  Mr  Poland.  The  immediate  cause  of  the  symptoms  is 
obviously  in  the  nervous  system,  and  since  the  discoveries  of  Johannes 
Miiller  and  Marshall  Hall,  no  less  obviously  in  the  reflex  action  of  the  grey 
matter  of  the  cord,  from  the  origin  of  the  fifth  cranial  nerve  to  the  lowest 
spinal  centre. 

Since  by  far  the  most  frequent  and  unmistakable  cases  are  certainly  trau- 
matic in  origin,  it  was  natural  to  suppose  that  some  foreign  body  acted  as 
an  irritant,  and  striking  cases  were  published  of  fragments  of  glass,  straw, 
or  clothing  being  found  in  the  wound,  and  even  of  recovery  after  they  had 
been  removed.  It  was  often  observed  also  that  the  wound  was  fouled  with 
earth.  Another  hypothesis  Avas  that  in  some  unexplained  way  the  activity 
of  the  spinal  centres  was  exalted  just  as  they  are  by  strychnia ;  indeed,  the 
likeness  between  cases  of  poisoning  by  this  di-ug  and  those  of  tetanus  was 
obvious  to  anyone  who  had  seen  or  read  of  both.  When  the  microscope 
was  applied  to  morbid  anatomy  Lockhart  Clarke  in  1865  (''  Med.-Chir.  Tr.,' 
xliv,  p.  225),  and  many  others  down  to  Dr  Dickinson  ('  Med.-Chir.  Tr.,'  liv) 
and  Dr  Coats,  described  evidences  of  inflammation  in  the  cord  of  haemor- 
rhage or  of  dilatation  of  the  perivascular  sheaths  with  extravasation  of  leuco- 
cytes.   The  view  taken  by  Clarke  was  that  there  was  a  neuritis  migrans 
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ascending  from  the  wound  to  the  spinal  centres.  Lastly,  the  opinion  was 
expressed  by  Mr  Poland  in  the  above-mentioned  article,  by  Sir  James 
Simpson,  and  by  many  others,  that  tetanus  is  due  to  a  toxic  influence  on 
the  cord  of  a  poison  acting  like  strychnine,  but  of  animal  origin,  and 
generated  in  the  wound. 

This  hypothesis  is  now  proved.  Tetanus,  which  had  before  taken  its 
place  according  to  its  symptoms  among  spasmodic  diseases  of  the  nervous 
system,  now  ranks  among  the  specific  infectious  diseases. 

Tht  contagion. — As  we  saw  in  the  case  in  diphtheria,  the  effects  of 
tetanus  are  not  due  directly  to  multiplication  of  the  infective  microbes 
throughout  the  body,  and  probably  none  ever  reach  the  spinal  cord  ;  they 
iire  due  to  the  chemical  poisons  secreted  by  a  specific  microphyte. 

Nicolaier  in  1885  found  that  when  garden  mould  was  inserted  under 
the  skin  of  a  rabbit  an  abscess  was  produced,  the  pus  of  which  injected  into 
other  rabbits  produced  tetanic  convulsions;  and  the  same  effect  was  ob- 
tained in  the  following  year  by  Rosenbach  with  pus  from  a  patient  with 
tetanus.  Both  these  observers  described  a  very  small  slender  bacillus  as 
probably  the  specific  microbe  ;  but  it  was  only  in  1889  that  a  pure  culture 
of  this  was  obtained  by  Kitasato,  a  Japanese  studying  in  Koch's  laboratory 
at  Berlin,  and  also  by  Tizzoni  and  Cattani  in  Italy. 

It  is  a  very  minute  organism,  occurring  in  rods  4  — long,  and  in 
slender  filaments  which  form  spores.  As  they  develop,  a  swelling  at  one 
end  of  the  rod  produces  a  pin-head  "  or  "  drumstick  "  form.  The  spores 
are  very  resistent  to  temperatures  at  which  the  bacillus  is  killed.  It 
cannot  grow  in  the  presence  of  oxygen  or  in  a  bright  light. 

This  bacillus  has  been  found  in  ploughed  fields,  beneath  the  dust  of  the 
streets,  in  horse  dung,  and  elsewhere  protected  from  light  and  air.  It  has 
also  been  found  in  pus  from  cases  of  tetanus.  It  is  separated  in  cultivation 
from  other  saprophytic  organisms  by  its  spores  resisting  heat  and  depri- 
vation of  oxygen.  It  lives,  therefore,  out  of  the  body  as  well  as  in  it,  or. 
to  adopt  the  current  phrase,  it  is  a  "  facultative  [i.  e.  occasional)  parasite. 
The  colony  of  bacilli  and  spores  does  not  travel  aAvay  from  the  seat  of 
inoculation,  and  the  secretion  of  poisonous  chemical  pi'oducts  goes  on  very 
slowly.  If  the  bacillus  alone  infects  the  wound  there  is  no  local  suppura- 
tion :  and  if  this  occurs,  it  is  due  to  the  presence  of  other  pyogenic  micro- 
cocci. As  Dr  Woodhead,  from  whom  these  facts  are  taken,  remarks, 
it  is  unfortunate  that  the  infected  wound  has  no  character  to  mark  it  like 
the  faucial  membrane  of  diphtheria,  and  so  it  is  often  not  recoirnised  as 
dengerous  until  the  whole  body  is  pervaded  by  the  poisonous  secretion  of 
the  bacillus. 

Symptom^.— Mi  er  an  incubation  of  about  ten  days,  the  disease  beo'ins 
with  stiffness  of  certain  muscles,  w^hich  is  often  first  discovered  when  the 
patient  wakes  up  in  the  morning.  Commonly  those  first  affected  are  the 
masseters,  causing  trismtis,  or  "  lockjaw."  Sometimes  the  earliest  symptom 
is  a  stiff  neck  ;  or  a  peculiar  grin  on  the  face.  A  little  girl  who  some  vears 
ago  died  in  Guy's  Hospital  was  found  fault  with  by  her  mother  for  making 
faces  :  but  soon  afterw^ards  the  poor  child  was  nearly  choked  by  spasms  in 
attempting  to  swallow  food. 

The  initial  wound  is  often  a  suppurating  one,  but  is  frequently  not 
severe  enough  to  require  surgical  treatment,  and  sometimes  is  so  slight  as 
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to  be  overlooked.  Oceasionully  before  the  tetanus  sets  in  darting  pains  are 
complained  of  in  the  injured  part,  which  may  shoot  up  the  limb  ;  there  are 
four  instances  of  this  among  seventy-two  cases  which  were  collected  from 
our  ease-books  for  the  '  Guy's  Hospital  Reports  '  in  1857  by  the  late  Mr 
Poland.  As  a  rule  there  are  no  premonitory  symptoms  whatever.  The 
locality  of  the  earliest  spasm  is  not  usually  determined  in  man,  as  in  ex- 
perimental tetanus,  by  its  proximity  to  the  seat  of  infection. 

The  tonic  spasms  soon  increase  and  spread  to  the  muscles  of  the  trunk 
and  limbs.  The  face  acquires  an  aged  look,  the  forehead  is  wrinkled,  and 
the  fejjLtures  drawn.  The  angles  of  the  mouth  are  wide  apart,  and  the  lips 
are  stretched  over  the  closed  teeth,  so  as  to  produce  a  hxed  smile — the  rtsun 
mrdonicus*  The  naso-labial  furrows  are  exaggerated.  The  eyelids  are 
half  closed,  and  are  seldom  affected  by  the  cramp.  The  jaws  are  some- 
times clenched  so  firmly  that  not  even  a  paper-knife  can  be  wedged  in 
between  the  teeth.  The  trunk  is  rigid,  and  it  is  almost  always  curved,  so 
that  the  back  forms  a  deep  hollow,  while  the  occiput  is  buried  in  the 
pillow,  and  the  throat  stretched  upwards.  Occasionally  a  violent  spasm  of 
the  dorsal  and  gluteal  muscles  will  throw  the  patient's  body  into  an  arch, 
supported  upon  the  head  and  the  heels.  This  condition  is  called  opistho- 
tonos. The  chest  is  thrown  forwards,  and  is  more  or  less  fixed  in  a  state 
of  expiration,  while  the  abdomen  is  flat  or  hollow.  The  tension  of  the 
affected  muscles  is  obvious  to  the  touch  and  sight  ;  this  is  particulai'ly  the 
case  with  the  recti  abdominis,  which  feel  as  hard  as  boards,"  and  stand 
out  in  knotty  masses.  Sometimes  their  fibres  give  way,  and  blood  is 
extravasated  so  as  to  form  a  palpable  swelling.  The  limbs  are  commonly 
extended,  and  there  may  be  a  marked  stiffness  of  the  shoulders  and  hips, 
and  less  often  of  the  elbo\vs  and  knees.  There  is  seldom  impairment  of 
the  movements  of  the  hands  or  lingers,  but  the  writer  has  seen  them  the 
seat  of  marked  tonic  spasm. 

From  an  early  period  of  the  disease  there  is  pain  in  the  muscles  like 
that  of  cramp.  There  may  also  be  a  distressing  sense  of  oppression  from 
embarrassment  of  the  breathing,  and  the  same  cause  may  produce  aphonia. 
The  patient  is  frequently  unable  to  micturate  in  consequence  of  the 
rigidity  of  his  abdominal  muscles. 

According  to  Rose,  of  Ziirich,  in  his  article  in  Pitha  and  Billroth's 
'  Hdbuch.  d.  Chirurgie,'  many  cases  of  tetanus  end  fatally  with  the  sym- 
ptoms above  described  ;  but  as  a  rule  the  spasms  undergo  aggravation  at 
longer  or  shorter  intervals.  During  these  paroxysms,  which  last  from  a 
feAv  seconds  to  three  or  four  minutes,  the  aspect  of  the  patient  becomes 
frightful  from  the  distortion  of  the  features  and  the  opisthotonos.  The 
tongue  is  often  caught  between  the  teeth  and  severely  bitten,  and  the  face 
and  the  hands  become  livid  from  cyanosis.  The  paroxysms  sometimes 
arise  spontaneously ;  sometimes  they  are  obviously  reflex,  being  brought 
on  by  a  touch,  a  draught  of  cold  air,  a  sudden  noise,  or  some  voluntary 
effort.  They  are  generally  attended  with  great  increase  in  the  pain,  often 
by  extreme  anguish.  Sir  Gilbert  Blane,  however,  met  with  a  case  in 
which,  although  it  ended  fatally,  there  was  merely  a  tingling  sensation. 

Sleep  is  generally  impossible  from  an  early  period,  but  Watson  relates 
how^  when  a  patient  fell  asleep,  the  spasms  ceased  for  the  time ;  even  the 

*  /.  e.,  as  usually  iuterpreted,  the  Sardinian  laugh ;  from  tlie  classical  tradition  of  an 
herb  growing  in  Sardinia  (Sap^w)  which  produced  involuntary  facial  spasms.  Cicero  has 
ridere  ytXwra  ffapSdviov;  and  this  form,  used  by  all  Greek  writers  from  Homer  to  Plato 
and  afterwards,  makes  the  above  derivation  doubtful. 
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abdominal  muscles  became  perfectly  soft  and  yielding,  but  instantly  re- 
sumed their  contracted  state  as  soon  as  he  awoke.  The  mind  is  clear  and 
unclouded. 

The  pulse  is  at  first  natural,  but  towards  the  last  it  becomes  very  rapid, 
perhaps  160  or  200  in  the  minute. 

It  was  long  a  disputed  question  Avhether  tetanus  is  attended  with  fever. 
Recent  observations  have  shown  that  the  temperature  may  be  normal 
throughout  the  whole  course  of  even  the  most  acute  and  severe  cases  ;  while 
in  those  which  are  comparatively  slow  in  their  progress  the  thermometer 
occasionally  indicates  102°  or  103°.  Before  death  hyperpyrexia  sometimes 
rapidly  develops  itself,  temperatures  of  llO^  or  1120  being  registered.  This 
is  not  inflammatory  fever,  but  due  to  distui'baace  of  a  central  regulating 
machiner}\  as  in  the  case  of  fractured  spine,  of  cerebral  hemorrhage,  or  of  the 
status  epihpticus.  Tetanus  is  among  the  few  diseases  in  which  the 
temperature  has  been  observed  to  rise  one  or  two  degrees  after  death. 

The  skin  is  often  bathed  in  sweat,  and  an  eruption  of  sudamina  is  not 
infrequently  present.  Dr  Wilks  has  recorded  in  the  '  Guy's  Hospital 
Reports  '  for  1872  an  instance  in  which  the  perspiration  from  the  forehead 
o-ave  to  white  linen  a  reddish  stain,  which,  however,  Dr  Stevenson  found 
not  to  be  due  to  the  presence  of  blood. 

The  following  is  a  case  lately  seen  by  the  Avriter  in  consultation  with 
Dr  David  Syme : 

A  well-grown,  healthy  youth  of  seventeen  cut  his  hand  in  a  fnll  from  his  bicycle  on  July 
2nd,  1899.  He  washed  the  wound  from  dirt,  hut  there  remained  a  black  stain,  even  after 
the  wound  healed.  On  the  12th,  the  cut  being  apparently  well  and  almost  forgotten,  he 
found  his  jaw  stiff.  The  stiffness  increased,  and  three  days  later  painful  spasms  began  in 
the  back,  and  afterwards  less  severely  in  the  neck  ;  he  then  had  to  go  to  bed.  When 
seen  on  the  19th  he  had  suffered  three  very  bad  nights,  sleep  being  prevented  by  frequent 
spasm  of  the  erector  muscles  of  the  back.  The  least  touch  on  the  flank  or  pressure  over  the 
spine  brought  on  fresh  contractions,  which  lasted  a  very  short  time,  never  more  than  ten  or 
fifteen  seconds.  He  could  not  open  his  mouth  more  than  enough  to  take  liquid  food,  and 
had  no  power  of  mastication.  There  was  no  trismus  nor  risus  sardonicus,  nor  were  the 
limbs  affected  at  this  time.  The  mind  was  perfectly  clear;  the  pupils  normal;  the 
knee-jerks  and  plantar  reflexes  brisk,  but  not  unusually  so ;  there  was  no  ankle-clonus,  and 
the  functions  of  the  rectum  and  bladder  were  intact.  There  was  no  loss  of  sensation  or  of 
motion.  The  symptoms  were  clearly  due,  not  to  concussion  or  other  injury  to  the  spine 
or  cord,  but  to  poisonin?  by  the  toxines  of  the  tetanus  microbe.  The  only  pain  beside 
that  of  the  spasms  was  due  to  the  tongue  having  been  twice  bitten  by  convulsive  closure 
of  the  jaws.  The  prognosis  appeared  to  be  favourable -from  the  gradual  advent,  moderate 
severity,  and  restricted  extent  of  the  spasms. 

July  19th. — Fifteen  drops  of  laudanum  and  the  same  of  tincture  of  cannabis  indicawere 
ordered  instead  of  bromide,  which  was  the  drug  previously  given,  and  some  antitoxic  serum 
was  procured  from  tlie  Jenner  Institute  of  Preventive  Medicine,  of  which  10  c.c.  were 
injected  on  its  arrival  the  following  day,  July  20th,  and  a  second  dose  at  night. 

"  July  21st. — He  had  a  much  better  night  after  the  draught  on  the  19th  and  20th,  and 
to-day  can  open  his  mouth  a  little  more.  The  back  is  constantly  arched  and  rigid,  but  there 
arc  no  violent  spasms;  the  legs  are  stiff,  and  he  has  bitten  his  tongue  again;  the  right 
hand  (the  one  injured)  is  stiff,  and  the  grasp  weak.  The  risus  sardonicus  has  appeared. 
A  papular,  irritable,  erythematous  rash  occupies  the  flanks  and  thighs.  No  pyrexia. 
Highest  temp.  101°  F.  on  the  16th.  Takes  liquid  food  well,  and  feels  more  comfortable." 
Another  injection  of  the  antitoxic  serum  was  given,  and  the  laudanum  and  Indian  hemp 
repeated  at  bedtime.    The  rash  was  no  doubt  due  to  the  antitoxic  serum. 

During  the  next  two  days  the  erythema,  to  which  urticarial  wheals  were  added,  spread 
over  the  trunk  and  limbs,  and  became  very  troublesome,  interfering  with  the  patient's  sleep 
and  exciting  spasms  when  he  tried  to  scratch  the  skin.  After  this  subsided  with  desqua- 
mation, the  tempprature,  which  had  risen  to  101°  and  101-5°,  fell  again  to  normal,  and 
he  slept  so  well  that  the  draught  at  night  was  omitted.  No  more  antitoxic  serum  was 
injected,  but  15  grains  of  chloral  hydrate  were  given  twice  or  thrice  in  the  twenty-four 
hours  when  the  spasms  were  troublesome. 

July  26th. — Spasms  much  less  severe.    Sleeps  well. 
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July  30th,  the  iiineteeth  day  of  tlie  ilhiess,  and  the  twenty-ninth  since  the  patient  had  the 
injury.— Dr.  Syuie  reports  uninterrupted  improvemeur,  aiid  considers  tlie  patient  conva- 
lescent. 

On  the  7th  of  August  he  left  home  for  the  sea-side. 

Varieties. — Cases  sometimes  deviate  from  the  ordinary  type.  In  ancient 
times  several  kinds  of  tetanus  were  distinguished.  If  the  body  was  arched 
forwards  instead  of  backwards,  so  that  the  head  and  the  knees  met  in 
front  of  the  chest,  this  was  called  emprosthotonos*  In  another  variety,  for 
which  the  name  phurotonos  has  been  invented,  the  curve  is  on  one  side. 
But  in  comparison  with  opisthotonos,  both  are  exceedingly  infrequent,  and 
it  is  absurd  to  make  separate  species  of  them.  Indeed,  Rose  maintained 
that  they  are  really  never  seen  in  this  disease,  although  they  may  occur 
in  hysteria.!  In  1870,  however,  a  woman  aged  forty  died  in  Guy's  Hos- 
pital of  tetanus,  in  whom  it  is  said  that  "  the  anterior  muscles  were  mainly 
affected,  so  that  there  was  a  condition  of  emprosthotonos." 

There  is  one  aberrant  variety,  in  which  the  earliest  symptom  is 
muscular  spasm  of  the  part  originally  injured,  and  in  which  the  paroxysms, 
when  they  set  in,  affect  those  muscles  far  more  than  others.  Such  a  case 
was  recorded  by  the  late  Mr  Key  in  the  third  volume  of  the  '  Guy's 
Hospital  Reports,'  and  Dr  Fagge  afterwards  saw  a  well-niai-ked  instance  of 
the  same  kind.  The  same  fact  was  noted  by  the  present  writer  in  the  case 
related  above.    It  is  frequent  when  the  disease  is  produced  in  animals. 

An  occasional  complication  of  tetanus,  to  which  Rose  has  drawn  atten- 
tion, is  facial  paralysis.  In  1871  a  woman  died  under  Mr  Poland  in  Guy's 
Hospital,  in  whom  this  symptom  was  present  on  the  left  side,  and  whose 
ocular  muscles  were  als^  affected  in  a  strange  way,  the  left  eye  being 
immoveable,  turned  upwards  and  outwards,  while  the  right  one  w^as  as 
rigidly  set  straight  forwards.  Neither  meningitis  nor  any  lesion  of  the 
brain  was  discovered  at  the  autopsy.  The  original  accident  was  a  fracture 
of  the  orbital  plate  of  the  frontal  bone,  caused  by  the  point  of  an  umbrella. 
This  corresponds  with  a  statement  of  Rose's,  that  the  starting-point  of  the 
tetanus  in  such  cases  is  always  within  the  distribution  of  the  facial  nerve  ; 
he  supposes  that  the  trunk  of  the  nerve  becomes  swollen,  and  is  compressed 
within  the  bony  canal  through  which  it  has  to  pass. 

Other  writers  have  described  similar  cases  as  Tetanus  limited  to  the 
head  [K op f tetanus).  The  wound  is  also  on  the  head,  and  beside  spasm 
there  is  paralysis.  Sir  George  Humphry  narrated  four  cases  ('  Allbutt's 
System,'  vol.  i,  p.  780),  two  of  which  ended  favourably.  The  question 
is  whether  these  are  varieties  of  tetanus  or  some  other  spasmodic  disease. 

Etiology. — Some  of  the  supposed  causes  are  imaginary,  others  are  only 
accessory  to  the  essential  infection  by  the  bacillus  and  its  secretions.  It 
was  once  erroneously  supposed  that  tetanus  was  particularly  likely  to  follow 

*  "  Neque  tanien  alius  importunior  acutiorque  morbus  est  quam  is,  qui  quodam  rigore 
nervorum,  modo  ca])ut  scapulis,  modo  mentum  pectori  annectit,  modo  rectam  et  immobileni 
cervicem  intendit.  Priorem  Gra;ci  oirinQoTovov,  insequentem  ifnrpoaQoTOvov,  ultimum 
Ttravov  appellaai.t :  quamvis  minus  subtiliter  quidam  indiscretis  his  nominibus  utuntur  " 
('Celsus,'  lib.  iv,  cap.  iii;  also  '  Cffilius  Aurelianus  de  Acut.  Morb.,'  lib.  iii,  cap.  vi). 

t  The  great  French  military  surgeon,  Larrey,  has  been  the  authority  for  the  occurrence 
of  emprosthotonos  in  tetanus;  but  Rose  shows  by  detailed  criticism  that  all  his  cases, 
belonged  to  a  very  mild  form  of  tetanus.  Larrey  entertained  the  notion,  certainly  without 
foundation,  that  the  spasms  were  distributed  according  as  the  wound  which  caused  the 
tetanus  was  in  front  or  behind. 
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wounds  of  the  thumb,  or  suppurating  or  lacerated  wounds,  or  an  injury  to 
a  nerve,  or  the  presence  in  the  wound  of  foreifrn  bodies.*  The  really  neces- 
sary condition  is  that  the  wound  should  be  infected  with  the  bacillus  by 
earth  or  horse-dung  ;  hence  tetanus  is  most  apt  to  follow  wounds  of  the 
hands  and  feet,  falls  from  horses,  and  grazing  of  the  skin  on  the  ground. 
Hence  also  it  is  less  rare  among  gardeners,  stablemen,  and  farm  labourers 
than  among  artisans. 

Tetanus  is  more  common  in  the  tropics  than  in  temperate  climates,  more 
common  in  negroes  than  in  Europeans,  and  more  common  in  men  than  in 
women.  There  is  a  special  setiological  variety  of  the  disease — tetanus 
neuiiatorum — which  affects  infants,  usually  in  the  end  of  the  first  or  during 
the  second  week  after  birth.  It  is  the  result  of  an  ulcer  of  the  navel  after 
tying  the  umbilical  cord. 

It  is  important  for  the  physician  to  be  aware  that  tetanus  often  follows 
very  slight  cuts  and  trifling  abrasions,  which  are  apt  to  be  forgotten  by 
the  patient.  Rose  says  that  nearly  half  of  his  cases  were  sent  into  the 
hospital  as  cases  of  "  rheumatism  "  or  of  some  internal  disease.  Instances 
liave  been  recorded  in  which  tetanus  has  been  ascribed  to  extraction  of 
a  tooth,  to  venesection,  to  the  application  of  a  cupping-glass,  or  to  a  cut 
from  a  whip.  It  is  even  said  to  have  followed  simple  fracture  of  the  limbs, 
or  after  falls  upon  the  back  of  the  neck,  without  any  breach  of  surface. f 

In  1860  a  girl,  aged  five,  died  in  Guy's  Hospital,  who  the  day  before  she 
was  attacked  by  tetanus  had  a  fall  in  which  she  grazed  her  elbow.  Three 
other  patients  showed,  one  a  slight  scar  over  the  knee,  another  a  small  sore 
on  the  elbow,  and  the  third  a  little  scab  with  pus  beneath  it  at  the  elbow. 
The  last,  however,  had  also  a  cicatrix  half  an  inch  long  on  the  forearm,  due 
to  a  cut  received  about  six  weeks  previously.  In  1873  a  boy  was  admitted 
under  Dr  Fagge's  care  in  whom  stiffness  of  the  neck  and  jaws  had  come 
on  four  or  five  days  after  the  healing  of  a  small  gathering "  on  one 
great  toe,  from  a  nail  in  his  shoe.  This  patient  recovered.  Again,  tetanus 
has  sometimes  occurred  soon  after  parturition  or  abortion.  In  a  case  which 
was  observed  at  Guy's  in  1870  no  cause  could  be  discovered  but  a  pro- 
lapsed and  excoriated  cervix  uteri.  A  patient  of  Dr  Fagge,  besides  having 
a  festering  sore  on  the  elbow,  had  got  wet  through  in  a  shower  of  rain 
three  days  before  the  tetanus  set  in.  A  man  under  Mr  Biyant  had  a 
slight  scratch  on  the  little  finger,  which  soon  healed  ;  he  also  was  exposed 
to  wet  two  days  before  being  attacked  with  stiffness  of  the  shoulders. 

Army  surgeons  have  often  noted  that  after  a  battle  the  wounded  are 
most  likely  to  be  attacked  by  tetanus  when  they  lie  in  tents  on  a  damp 
surface,  or  when  cold  nights  follow  hot  days.  This  liability  to  exposure  to 
sudden  changes  of  temperature  in  tropical  climates  may  be  one  reason  of 
the  frequency  of  the  disease  after  injuries  among  the  coloured  populations 
of  the  East  and  West  Indies.  A  similar  explanation  may  perhaps  apply  to 
Greece  and  Italy,  where  tetanus  was  well  known.  It  is  among  the  diseases 
which  Hippocrates  ascribes  to  cold  (Aphor.  v,  17),  and  Celsus  remarks  (lib. 
ii,  cap.  i),  "  Frigus  modo  nei'vorum  distentionem,  modo  rigorem  infert : 
illud  fr7ra<T//o^,  hoc  ri-avoc  Or?ece  nominatur." 

*  See  Mr.  Bowlby's  remarks  on  this  subject  ('  Diseases  and  Injuries  of  Nerves,'  18S9, 
]).  304).  ' 

t  See  .1  reiunrkable  case  recorded  by  Mr.  Charles  Lucas,  and  quoted  by  Sir  Georec 
Humphry,  m  which  tetanic  spasms  followed  a  traumatic  abscess  of  the  thigh,  and  were 
cured  by  its  evacuation. 
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Idinpathic  tetanus. — It  has  generally  been  believed  that  tetanus  may  be 
caused  without  previous  injury,  and  that  it  is  then  the  effect  of  a  chill. 

On  July  17th,  1863,  a  num  sat  in  a  drauglit,  and  atterwards  felt  a  stiffness  in  liis  limbs  ; 
tliis  eonlinned  during  the  18th  and  the  19th.  On  the  20tli  more  marked  tetanic  symptoms 
set  in,  and  he  came  to  Guy's  Hospital  and  was  admitted.  At  7  a.m.  on  the  21st 'he  had  a 
severe  paroxysm  affecting  his  chest,  in  which  he  died. 

Another  patient,  in  1869,  had  got  his  feet  wet  the  day  before  the  disease  began.  Sir 
Tliomas  Watson  cites  a  case  from  Dr  Gregory  of  a  man  who,  "having  fallen  asleep  in 
moist  grass,  awoke  with  a  stiff  neck,  which  afterwards  went  on  into  regular  tetanus." 

Such  cases  are  not  convincing.  Similar  accounts  have  been  and  still 
are  given  of  the  origin  of  Enteric  fever.  Draughts,  chills,  and  wet  feet  are 
too  common  not  to  precede  tetanus  now  and  then  by  mere  coincidence. 
Moreover  the  supposed  cause  does  not  apply  to  all  the  cases.  Three  patients 
died  at  Guy's  Hospital  between  1863  and  1875,  of  idiopathic  tetanus,  which 
Dr  Fagge  was  unable  to  assign  to  cold  or  any  other  cause. 

The  most  reasonable  view  is  to  compare  these  cases  with  those  we  some- 
times meet  with  of  non-traumatic  pycemia,  or  of  syphilis  or  scarlatina,  in 
which  no  contact  with  a  previous  case  can  be  ascertained.  We  must  not 
force  facts  in  pathology,  and  there  are  no  rules  Avithout  exceptions  ;  but  as 
an  occasional  inexplicable  case  does  not  shake  our  well-founded  belief  that 
every  case  of  syphilis  or  scarlatina  was  really  acquired  by  contact  with 
another  one,  so  we  may  still  believe  that  every  case  of  idiopathic " 
pyaemia  or  tetanus  is  really  due  to  some  unnoticed  or  forgotten  wound. 

Diagnosix. — This  is  seldom  dithcult.  It  is  only  at  the  very  commence- 
ment of  trismus  from  dental  irritation  in  infants,  that  one  could  mistake 
it  for  true  lockjaw."  Rose  says  that  even  at  the  earliest  period  of 
tetanus  he  has  always  been  able  to  discover  a  certain  degree  of  stiffness  of 
the  back  of  the  neck,  such  that  the  patient  was  unable  to  bring  the  chin 
freely  down  to  touch  the  chest.  Another  practical  advice  of  his  is  to 
introduce  one's  finger  into  the  patient's  mouth,  so  as  to  feel  the  hard  edge 
of  a  rigid  masseter  much  more  distinctly  than  from  outside  the  cheek. 
Inability  to  open  the  jaws,  from  ankylosis  of  the  temporo-maxillary  joints, 
is  in  this  way  easily  distinguished  from  trisnms. 

Tetanus  is  sometimes  simulated  by  liysteria.  Sir  Thomas  Watson  men- 
tions an  instance  of  this  kind  in  a  girl,  who  "  w^ould  all  at  once  be  drawn 
into  a  position  such  that  the  top  of  her  head  and  her  feet  alone  supported 
her,  while  her  body  was  bent  backwards  like  a  bow  ;  then,  after  a  time, 
with  equal  suddenness,  the  opposite  position  was  assumed,  her  forehead 
and  her  knees  being  brought  together."  His  statement  suggests  the 
criterion  which  is  applicable  to  all  cases  of  this  kind  ;  namely,  the  irregular 
and  inconsistent  nature  of  the  symptoms. 

Another  affection  which  has  perhaps  to  be  considered  is  acute  spinal 
meninf/itis.  A  case  given  in  '  Reynolds'  System  '  as  a  typical  example  of 
the  latter  disease  would  show  that  it  may  very  closely  resemble  tetanus  ; 
but,  as  Moxon  argued,  that  may,  after  all,  have  been  tetanus. 

Tetanus  is  distinguished  from  hydrophobia  by  the  much  shorter  period 
of  latency  after  the  wound,  by  the  persistent  trismus,  and  by  the  absence  of 
mental  disturbance.  It  is  doubtful  whether  tetanus  has  ever  followed  the 
bite  of  an  animal.* 

*  See  a  review  of  this  i)art  of  the  subject  by  Mr  Wm.  Anderson  ('Lancet,'  Feb.  4th, 
1888). 
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Tetanilla,  or  tetany,  resembles  a  mild  attack  of  tetanus  in  its  aspect,  but 
there  is  more  continued  spasm,  the  clonic  movements  are  slower,  and  the 
pain  much  less.  It  is  not  traumatic,  occurs  in  children,  and  is  very  seldom 
fatal.  It  will  find  its  place  among  spasmodic  diseases  of  the  nervous 
system  of  obscure  origin. 

The  most  important  diagnosis  is  between  tetanus  and  the  effects  of 
><tryclinia.  A  boy  aged  twelve  was  brought  into  Guy's  Hospital  at  nine 
o'clock  one  morning,  suffering  from  opisthotonos,  and  from  spasms  of  the 
respiratory  muscles,  so  severe  that  he  almost  ceased  to  breathe.  He  was 
a  druggist's  boy,  and  confessed  that  between  7.40  and  8.30  a.m.  he  picked 
up  some  black  stuff  (afterwards  ascertained  to  be  extract  of  nux  vomica) 
and  put  it  into  his  mouth  for  liquorice,  until  he  found  it  bitter,  and  spat 
out  as  much  as  he  could.  Ice  applied  to  his  spine  gave  him  relief.  From 
some  urine  passed  at  1.20  p.m.  Dr  Stevenson  succeeded  in  obtaining  the 
reactions  of  strychnia  and  brucia.  By  that  time  his  symptoms  had  passed 
off,  and  he  was  discharged  from  the  hospital  a  few  days  later.  The  charac- 
teristic features  of  such  cases  are  the  suddenness  with  which  opisthotonos 
and  the  most  violent  general  spasms  set  in,  the  absence  of  persistent 
rigidity  of  the  affected  muscles  during  the  intervals  (so  that  the  moutJi  can 
be  freely  opened),  the  fact  that  the  hands  are  involved,  and  the  rapid 
death  or  recovery  which  ensues.  Even  if  the  poison  were  administered  in 
small  doses,  and  repeated  at  frequent  intervals,  strychnia  could  simulate 
the  progressive  development  of  tetanus,  as  was  proved  in  the  famous  trial 
of  Palmer  for  murdering  Cooke  at  Rugeley  by  repeated  doses  of  strychnine. 

Fatal  event. — As  a  rule  tetanus  ends  fatally  between  the  third  and  the 
seventh  days.  The  occurrence  of  death  within  twenty-four  hours  from  the 
first  symptom  is  very  infrequent.  Among  Poland's  seventy-two  cases  it 
only  occurred  twice  ;  one  patient,  a  young  man  who  was  attacked  six  days 
after  a  compound  fracture  of  the  leg,  died  in  nineteen  hours  ;  the  other,  a 
girl  who  had  been  burnt,  is  said  to  have  lived  only  four  or  five  hours.* 

Death  often  occurs  during  a  paroxysm,  and  may  be  due  to  spasm  of 
the  diaphragm  or  of  the  glottis.  Poland  mentions  that  in  one  of  his 
cases  the  heart's  action  continued  for  a  short  time  after  the  breathinc:  had 
ceased.  In  1875  a  patient  suffering  from  tetanus  in  Guy's  Hospital 
repeatedly  turned  perfectly  livid,  so  that  he  seemed  to  be  at  the  point  of 
death,  although  clenching  of  his  hands  was  the  only  outward  indication 
of  an  increase  of  spasm ;  at  last,  after  four  days,  one  of  these  seizures 
proved  fatal.  Bauer,  in  Ziemssen's  '  Handbuch,'  believes  that  the  danger 
from  dyspnoea  in  tetanus  has  been  over-estimated,  since  carbonic  acid 
poisoning  relaxes  the  muscles  before  death  can  take  place. 

The  immediate  cause  of  death  is  occasionally  sudden  syncope.  Rose 
relates  an  instance  in  which  he  had  his  finger  on  the  pulse  when  it  suddenly 
and  finally  stopped  ;  but  this  case  was  complicated  by  hyperpyrexia.  Some 
have  supposed  that  in  cases  of  this  kind  the  ventricles  are  seized  with 
spasm,  and  stress  has  been  laid  on  the  fact  that  after  death  the  heart  is 
often  found  closely  contracted  ;  but  this  is  in  all  probability  the  result  of 
rigor  mortis.    There  is  no  reason  to  believe  that  the  heart  or  any  other 

*  The  most  quickly  fatal  case  on  record  is  one  of  a  neo:ro  servant,  who  lacerated  his 
thumb  in  breaking  a  china  disli,  and  who  was  almost  instantly  seized  with  convulsions  and 
died  in  a  quarter  of  an  hour;  but  Sir  Thomas  Watson,  although  he  cites  it,  expresses  a 
doubt  as  to  whether  this  was  genuine  tetanus,  and  in  this  doubt  most  readers  will  share 
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involuntary  muscles  share  in  the  spasms  of  the  limbs  and  trunk.  Rose 
argues  that  the  real  cause  of  death  is  cardiac  paralysis;  he  thinks  that 
the  muscular  contractions  oppose  a  resistance  to  the  circulation  through 
the  arteries  which  the  heart  is  unable  to  overcome. 

There  are  rare  cases  in  which  life  is  prolonged  for  three  or  four  weeks, 
but  which  yet  prove  fatal  at  last.  The  spasms  may  have  altogether  sub- 
sided, so  that'  the  patient  is  thought  to  be  in  a  fair  way  to  recovery, 
although  he  is  excessively  thin,  weak,  and  prostrate,  with  sunken  features 
and  a  scarcely  perceptible  pulse.  Among  the  cases  collected  by  Poland 
there  are  two  which  proved  fatal  during  a  paroxysm  as  late  as  the  twenty- 
first  or  the  twenty-second  day,  and  two  others  in  which  death  was  referred 
to  exhaustion  on  the  sixteenth  and  the  thirty-second  days  respectively. 

The  following  case  was  one  of  those  in  which  the  pai'oxysms,  although 
they  recur  but  seldom,  destroy  life  early. 

Tlie  patient's  main  complaint  was  of  a  spasmodic  pain  in  the  riglit  hypochondrimn, 
which  he  attributed  to  wind.  When  it  came  on  he  used  to  get  up  and  walk  about,  declaring 
that  he  could  not  lie  down;  he  would  stand  leaning  against  the  bedpost,  and  would  call  to 
his  wife  to  rub  his  back.  About  a  fortnight  ago  he  had  run  a  garden  fork  into  his  great 
toe.  Four  days  before  I  saw  him  he  began  to  complain  of  stiffness  of  Iiis  jaws,  and  from 
that  time  he  was  unable  to  open  his  mouth  fully.  These  facts  led  to  a  strong  suspicion 
that  the  abdominal  pain  was  due  to  tetanic  spasuu  He  died  tln-ce  days  after  my  first  visit, 
and  about  twenty-four  hours  after  sitting  up  in  bed  to  make  his  will, — C.  H.  F. 

Convalesence. — When  recovery  from  tetanus  takes  place,  a  certain 
degree  of  stiffness  of  the  muscles  often  remains  for  a  considerable  time,  and 
A'ery  slowly  passes  off.  Poland  mentions  a  case  in  which  there  was  still 
some  stiffness  of  the  jaws  after  a  year  had  elapsed.  In  1871  Mr  Golding- 
Bird  had  a  boy  under  his  care  in  Guy's  Hospital  in  whom  the  spasms  lasted 
for  fifty-one  days,  and  even  after  they  had  subsided  his  limbs  still  re- 
mained rigidly  flexed,  he  became  exceedingly  emaciated,  and  bedsores 
developed,  so  that  he  ultimately  died  on  the  one  hundred  and  seventh  day. 

Proynosu. — As  a  rule  the  recoveries  are  seen  among  the  more  protracted 
cases,  and  those  which  set  in  soonest  after  an  injury  are  more  dangerous 
than  when  the  period  of  incubation  is  longer.  It  is  very  doubtful  whether 
"  idiopathic  "  cases  are  really  less  dangerous  than  those  which  are  mani- 
festly traumatic  in  origin.  Unfortunately  rapid  progress  of  symptoms 
points  more  surely  to  fatal  event  than  a  slow  course  does  to  recovery. 
The  average  mortality  of  tetanus  among  the  seventy-two  cases  collected 
by  Poland  in  1857  was  86  per  cent.  That  among  505  cases  recorded  in 
the  ■  History  of  the  War  of  the  Rebellion  '  in  the  United  States  was  451, 
or  89  per  cent. 

Treatment.- — There  are  certain  measures  obviously  necessary.  The 
patient  should  be  placed  in  a  quiet,  dark  room,  and  should  be  protected 
from  all  noise  and  excitement,  and  from  the  visits  of  friends.  He 
should  speak  and  move  as  little  as  possible.  The  food  which  is  given 
to  him  must  be  fluid,  and  should  be  given  as  frequently  as  the  patient  car 
take  it,  with  wine  or  brandy.  If  he  is  unable  to  swallow,  enemata  of  beef- 
tea  and  brandy  may  be  administered  at  regular  intei-vals,  unless  this  brings 
on  paroxysms  of  spasm.  Rose  advised  that  aniesthesia  should  be  induced 
regularly  once  or  twice  a  day  by  chloroform,  for  the  purpose  of  injecting 
food  into  the  stomach  through  a  tube.    Purgatives  should  not  be  given 

after  the  first  day. 

The  amputation  of  an  injured  limb  or  division  of  a  nen^e  leading  from 
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a  wound  is  of  no  avail,  notwithstanding  the  apparently  good  results 
reported  in  the  American  Civil  War.  A  splinter  of  wood  or  some  other 
foreign  body  has  been  now  and  then  unexpectedly  found  under  a  cicatrix,  or 
embedded  in  a  nerve-trunk  ;  but  even  then,  as  it  was  not  the  cause,  its 
removal  is  unlikely  to  be  the  cure,  of  the  disease. 

As  retrards  treatment  by  drugs,  when  this  terrible  malady  runs  a  rapid 
course  one  can  often  do  nothing  but  keep  the  patient  continuously  under 
chloroform,  so  as  at  least  to  secure  euthanasia. 

On  the  other  hand,  when  the  progress  of  tetanus  is  slow,  it  often  seems 
that  the  death  of  the  patient  is  little  more  than  an  accident,  from  the  super- 
vention of  a  paroxysm  which  happens  to  exceed  a  certain  limit  of  severity. 
In  such  cases  one  might  hope  that  narcotic  medicines,  or  those  which  relax 
the  muscles,  would  save  life.  With  this  object,  as  well  as  to  relieve  the 
patient's  sufferings,  opium  has  been  often  employed.  Sir  Thomas  Watson 
mentions  the  case  of  a  lady  who  took  more  than  four  ounces  of  laudanum  a 
day  during  twenty  days,  and  who  recovered  ;  and  he  refers  to  another  case 
in  which  an  ounce  of  solid  opium  was  swallowed  in  divided  doses  every  day 
for  three  weeks.  The  hydrate  of  chloral,  with  or  without  bromides,  has 
;Sometimes  been  used  in  cases  of  the  same  kind  with  apparent  success. 

In  1870,  for  instance,  Mr  Birkett  liiiil  under  his  care  at  Guy's  Hospital  a  man  aged 
twenty,  who  on  June  24th  had  received  a  kick  on  an  ulcer.  Next  day  he  felt  rigidity  of 
the  muscles  of  the  face,  and  was  unable  to  swallow  solids.  He  was  admitted  on  the  28tli. 
At  first  thirty  gmins  of  chloral  were  given  every  four  hours,  but  on  the  30th,  thirteen 
doses  having  been  taken,  a  grain  of  opium  was  ordered  to  be  taken  every  three  hours 
instead.  However,  the  spasms  became  more  severe;  and  on  July  4th  a  drachm  of  chloral 
was  prescribed  at  one  dose,  and  half  a  drachm  on  the  following  evening.  After  this  fifteen 
grains  were  given  every  other  hour  until  the  11th,  when  the  quantity  was  increased  to 
twenty-five  grains  every  other  hour.  Two  days  later  it  was  reduced  again,  and  the  disease 
now  gradually  subsided  in  the  course  of  the  next  three  or  four  weeks. — A  full  report  of 
this  case  will  be  found  in  the  '  Guy's  Hospital  Reports  '  for  1878,  by  Dr  Frederick  Taylor. 

The  inhalation  of  chloroform,  repeated  or  continuous,  has  been  fairly 
tried,  and  on  the  whole  has  disappointed  expectations.  Still  it  is  very 
useful  as  a  means  of  relief  and  to  allow  of  feeding.  Cannabis  indica  has 
also  been  used,  and  sometimes  with  apparent  benefit.  Bromides  appear  to 
be  only  useful  when  combined  with  chloral  hydrate. 

Among  the  depressants  of  muscular  action  physostigma  has  been  em- 
ployed at  Guy's  Hospital  in  one  case  which  ended  favourably. 

The  patient  was  a  man  aged  twenty-one,  wlio,  having  got  drunk  on  November  30tli, 
1874-,  began  to  suffer  from  stiffness  in  the  back  on  December  1st.  He  was  admitted,  under 
Dr  WilivS,  with  fully  developed  tetanus  on  December  otli,  and  spasms  rccurreil  every  tlii-ee 
or  four  minutes.  The  extract  of  Calabar  bean  was  given  at  first  in  small  doses,  but  after- 
wards one  grain  every  two  hours ;  and  on  tlie  10th,  after  a  very  severe  seizure,  seven  doses 
of  a  grain  each  were  administered  at  intervals  of  fifteen  minutes  in  succession.  He  began 
to  improve  about  December  17th,  but  the  stiifness  of  ihe  joints  remained  until  after  the 
middle  of  .Tannary,  1875. 

Against  this  case  must  be  set  another  one  under  Dr  Fagge's  care  in  the 
summer  of  1875,  in  which  death  occurred  on  the  sixteenth  day,  in  spite  of 
two  and  a  half  grains  of  extract  of  physostigma  repeated  at  intervals  of 
only  an  hour.  Previous  to  these  two  cases  one  was  published  in  the  '  Prac- 
titioner '  for  1874  (vol.  xiii,  p.  3-15),  in  which  enormous  doses  of  physo- 
stif^ma  were  followed  bv  recoverv. 

Subcutaneous  injections  of  curare  were  administered  to  a  man  under 
the  care  of  Mr  Durham  in  1876  ;  but  it  seems  doubtful  whether  the  doses 
employed  were  large  enough  to  be  efficacious.  The  danger  of  paralysing  the 
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muscles  of  respiration  would  be  great  if  this  drug  were  pushed.  Another 
medicine  which  has  now  and  then  been  followed  by  recovery  is  quinine. 
An  instance  of  this  was  recorded  by  Dr  Bright  in  the  first  volume  t)f  the 
■  Guy's  Hospital  Reports.' 

In  the  collection  of  cases  published  by  Dr  Taylor  in  the  same  "  lieports  ' 
for  1878,  there  are  recorded  nine  in  which  death  occurred  under  chloral  (six 
by  the  fourth  day,  and  the  other  three  on  the  eighth,  tenth,  and  twelfth 
days),  and  seven  which  ended  fatally  under  Calabar  bean  (six  by  the  fourth 
day,  the  seventh  on  the  eighth  day). 

Antitoxic  serum. — It  was  in  cases  of  tetanus  that  in  1890  Behring  and 
Kitasato  invented  the  antitoxic  treatment,  which  led  to  the  more  important 
treatment  of  diphtheria  by  similar  means.  The  least  susceptible  animals 
like  the  dog,  and  the  more  susceptible  like  the  rabbit,  the  horse,  imd  the 
sheep,  may  be  i-endered  immune  to  the  tetanus  toxine,  and  their  serum 
injected  under  the  skin  is  an  efficient  antidote  to  the  toxines  artificially 
introduced  into  the  system.  Unfortunately,  in  the  case  of  the  human 
subject  the  intoxication  has  often  gone  too  far  before  the  initial  spasm 
gives  warning  that  the  spinal  cord  is  already  affected. 

It  is  nevertheless  encouraging  that  in  a  large  number  (above  400)  of 
domestic  animals  (horses,  mules,  cattle,  sheep,  and  swine)  which  were 
injected  with  the  antitoxin  after  various  accidental  injuries  in  France 
during  1897,  not  a  single  case  of  tetanus  occurred.* 

Probably  the  most  effectual  practice  would  be  to  inject  the  antitoxic 
serum  in  any  case  where  a  wound  had  been  soiled  by  earth  or  dirt,  even  if 
no  bacilli  were  discovered,  for  the  search  is  a  very  difficult  one.  The 
hope  of  doing  good  when  the  symptoms  of  tetanus  have  once  appeared  is, 
however,  well  founded  and  increasing. 

In  1896  M.  Haushalten  collected  forty-four  cases  of  tetanus  healed  by 
antitoxic  serum,  with  twenty-six  recoveries  and  eighteen  deaths ;  but  in 
1898  Koehler  published  in  the  "  Miinchener  med.  Wochenblatt '  ninety-six 
similar  cases,  with  sixty-three  recoveries  and  thirty-three  deaths — a  de- 
cidedly better  result  than  that  obtained  by  drugs. 

A  remarkable  observation  made  by  Wassermann  was  that  by  mixing 
tetanus  toxine  with  pounded  cerebral  substance  it  was  rendered  innocuous 
when  injected  under  the  skin,  and  this  was  ascertained  by  Roux  and  Borrel 
to  be  due  to  the  toxine  unitmg  with  the  nervous  substance  so  as  to  become 
insoluble.  This  fact  probably  explains  the  fact  that  intra-cerebral  injec- 
tions of  tetanus  toxine  are  more  severe  and  more  rapidly  fatal  in  animals 
than  when  made  under  the  skin  ;  and  Roux  and  Borrel  further  ascertained 
that  if  the  antitoxic  seiiun  was  injected  into  the  brain  of  a  guinea-pig 
poisoned  with  tetanus  toxine,  but  not  yet  convulsed,  it  was  completely 
protected.  This  mode  of  injection  has  been  practised  in  human  beings, 
but  unfortunately  only  after  the  initial  spasms  have  begun,  and  t|^e  result 
has  been,  as  a  rule,  negative.  A  successful  case  has.  however,  been  reported 
from  New  York. 

*  A  still  larger  series  is  quoted  from  M.  Nocard  by  Dr  Hericourt  in  his  recent  mono- 
oraph  on  '  La  Serotherapie  (1899) ; '  but  as  these  cases  were  those  of  operations  their  im- 
portance is  but  small,  for  no  good  veterinary  surgeon  would  allow  the  entrance  of  the 
bacilli  of  tetanus  any  more  than  the  micrococci  of  pya:>min. 
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"  Ye  ben  full  cholerik  of  complexion  : 
Heware  the  sunne  in  his  ascension 
Ne  find  you  not  replete  in  humours  hote ; 
An  if  he  do,  I  dare  well  lay  a  grote. 
That  ye  shall  have  a  fever  tercian. 
Or  an  ague  that  may  be  your  bane." 

Chaucer. 

Intet'iniUent  Fever — Its  Idstory  and  patholoyy — Incubation — The  cold,  hot,  and 
sweating  stages — Regular  and  irregular  varieties — Remittent  Fever — Black- 
water  fever — Dysentery — Malarial  cachexia — The  spleen,  liver,  and  other 
organs  in  ague — Melancemia — Nature  and  lavjs  of  malarious  contagion — 
The  specific  amwbiform  microzoon — Diagnosis — Treatment  and  Prevention. 

Definition. — Intermittent  or  remittent  pyrexia,  with  congestion  of  the 
spleen  and  other  abdominal  viscera,  running  an  indefinitely  prolonged 
course,  liable  to  recurrence  and  to  sequels,  dependent  on  the  presence  of  a 
parasitic  microzoon  in  the  blood-corpuscles. 

Synonyms. — Intermittent  Fever — Periodic,  Malarial,  Miasmatic,  Paludal, 
or  Marsh  Fever. — Fr.  Fievre  intermittente,  palustre,  paludeenne. — Germ. 
Wechselfieber,  Sumpffieber.  The  English  Avord  "  Ague "  is  derived  from 
Fievre  aigue,  Febris  acuta. 

History. — The  disease  which  forms  the  subject  of  the  present  chapter 
has  happily  lost  much  of  its  practical  interest  for  English  physicians. 
But  it  is  of  great  historical  interest,  and  continues  the  most  frequent  and 
serious  disease  in  the  Mediterranean  countries,  in  the  East  or  the  West 
Indies,  and  in  many  other  regions. 

In  its  most  striking  forms  its  course  is  interrupted  by  definite  intervals 
of  apyrexia,  so  that,  instead  of  being  a  "  continued  "  fever,  it  consists  of  a 
series  of  paroxysms  or  "  ague-fits."  Such  cases  are  called  intermittent 
fever  :  but  they  cannot  be  separated  from  others  due  to  the  same  cause  but 
with  only  partial  subsidence  of  the  pyrexia,  and  therefore  distinguished  as 
remittent.  The  English  term  "  Ague  "  includes  both  of  these  forms  with 
their  varieties  and  sequelae, — in  fact,  all  that  owns  the  same  origin. 

The  poison  which  excites  ague  was  long  known  as  malaria  (i.  e.  bad 
air).  It  enters  the  human  body  from  without ;  but,  like  the  virus  of 
tetanus,  it  never  passes  directly  from  one  person  to  another.  In  other 
Avords,  ague,  though  in  a  broad  sense  one  of  the  "  infective "  diseases, 
?■.  e.  one  in  which  the  whole  body  is  affected  by  a  morbid  agent  introduced 
from  without,  is  not  "  contagious  "  nor  even  "  infectious  "  in  the  narrow 
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sense  in  which  that  epithet  is  generally  employed.  Vaccinia  and  Syphilis 
are  contagious  from  person  to  person,  i.  e.  inoculable  by  direct  contact, 
but  not  infectious,  i.  e.  not  conveyed  to  persons  at  a  distance.  Typhus 
and  Measles  are  contagious  and  infectious,  e.  conveyed  from  person 
to  person  by  direct  contact  and  also  at  a  distance.  Cholera  probably, 
and  Enterica  almost  certainly,  are  not  conveyed  through  the  air,  nor  yet  by 
direct  contact,  but  only  by  means  of  a  contagium  which  is  reabsorbed  after 
its  discharge  from  the  body.  Ague,  like  Cholera  and  Typhoid  fever,  is 
not  conveyed  from  person  to  person  directly,  but  through  an  intermediate 
host  of  the  micro-organism  which  is  its  true  cause. 

Like  the  ovum  of  a  tapewonn  or  a  trichina,  the  contagiuni  vivutn  of 
Ague  can  only  complete  its  cycle  of  development  in  two  hosts  ;  and  one  of 
these  is  an  insect,  the  other  a  human  being. 

This  contagium  vivum  of  Intermittent  fever  is  not  a  microphyte,  but  an 
amoeba,  and  this  explains  some  of  the  broad  differences  which  separate  it 
from  the  bacterial  fevers.  The  hsenuvtozoon  was  discovered  bv  Laveran  in 
1880. 

Descriptions  of  the  different  varieties  of  ague  are  to  be  found  in  Celsus 
and  other  ancient  writers  ;  for  various  forms  of  intermittent  fever  were 
and  still  are  the  commonest  diseases  in  Greece  and  Italy.  The  first 
to  asci^be  it  to  '"  malaria,"  regarded  as  a  noxious  effluvium  given  off 
by  marshes,  appear  to  have  been  Richard  Maton,  in  1696,  in  his  '  Pyre- 
tologia,'  and  Lancisi,  in  a  work  published  at  Geneva  in  1716.  The  true 
eetiology  of  ague  has  only  been  discovered  within  the  last  ten  years. 

Down  to  a  recent  period -intermittent  fevers^ — usually  tertians  or  quar- 
tans— were  common  over  the  greater  part  of  England,  particularly  in 
London  and  in  the  counties  of  Lincoln,  Cambridge,  Essex,  and  Kent. 
Drainage  has  much  limited  the  extent  and  severity  of  the  disease,  but  it 
is  still  met  with  along  the  banks  of  the  Thames,  and  the  writer  used  to 
see  more  or  less  marked  cases  of  malarial  cachexia  among  the  out-patients 
from  Rotherhithe  and  Deptford. 

The  geographical  distribution  of  malarial  disorders  has,  however,  so 
important  a  bearing  on  their  aetiology  that  it  is  best  deferred  till  later. 

It  is  curious  that  malaria  appears  to  be  almost  without  influence  upon 
domestic  animals,  at  least  in  those  countries  where  its  effects  have  been 
most  studied.  In  Italy,  however,  a  few  instances  have  been  recoraed  in 
which  horses  or  oxen  have  had  intermittent  attacks  of  fever,  or  have  suf- 
fered from  cachexia  attended  with  enlargement  of  the  spleen. 

Incubation. — Most  of  those  who  are  attacked  by  ague  seem  to  succumb 
to  repeated  invasion  of  the  parasite  rather  than  to  take  the  disease  on  any 
single  occasion.  When  ague  follows  a  single  exposure  it  is  after  an  inter- 
val of  from  six  to  twenty  days.*  On  the  other  hand,  sailors  have  fallen  ill 
upon  the  open  sea,  weeks  or  months  after  leaving  a  malarious  coast  ;  but 
probably  they  had  taken  mosquitoes  with  them. 

*  Dr  Maclean,  in  '  Reynolds'  System,'  mentions  the  case  of  three  Germnn  missionaries, 
fresh  from  E«voi)e,  who  passed  a  night  with  an  En<:lish  officer  in  an  unhealthy  spot  at  the 
foot  of  the  Segoor  Pass  in  India;  next  morning  they  pursued  their  journey,  but 
within  less  than  twenty-four  hours  three  out  of  four  of  the  party  were  stricken  with 
fever.  Hertz,  of  Amsterdam,  writing  on  this  subject  in  '  Ziemsseii's  Cyclopjedia,'  declares 
that  on  several  occasions,  liaving  purposely  placed  himself  in  a  marshy  ditch  at  a  time 
when  it  was  drying  up,  he  has  heeu  attacked  within  half  an  hour  by  giddiness,  shivering, 
nausea,  and  other  symptoms,  wliich  ended  in  a  slight  paroxysm  of  fever. 
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Direct  experiments  with  malarial  blood  show  that  the  period  of  iucu- 
bation  after  inoculatiou  varies  between  a  week  and  a  fortnight. 

Premonitory  symptoms. — Among  strangers  who  have  recently  entered  a 
malarial  district,  the  occurrence  of  a  regular  paroxysm  is  in  most  cases  the 
earliest  symptom  of  ague.  But,  according  to  Hertz,  when  the  patient  has 
been  living  for  a  long  time  in  the  same  place,  a  prodromal  stage  may 
sometimes  be  obsei-ved.  It  lasts  about  a  week,  and  consists  of  vague 
malaise,  lassitude,  headache,  and  pains  in  the  limbs,  in  association  with 
nausea  and  loss  of  appetite.  There  may  also  be  sensations  of  chilliness, 
alternating  with  slight  flushes  of  heat.  Manson  also  has  observed  this 
premonitory  stage  as  occasionally  preceding  the  first  sign  by  several  days, 
a  week  or  less. 

The  attacl-. — The  ague  fit  is  divided  into  three  periods,  which  have 
long  been  known  as  the  "  cold,"  the  "  hot,"  and  the  "  sweating  "  stages. 

1.  The  cold  stage  begins  with  the  patient  feeling  tired,  weak,  and 
listless.  He  yawns  and  stretches  out  his  limbs.  He  complains  of  an  un- 
comfortable sensation  at  the  epigastrium,  of  headache,  or  back  and  leg- 
ache,  or  of  giddiness.  So  mild  a  fit  may  easily  be  unrecognised,  but  in  a 
fully  developed  one  these  symptoms  are  followed  by  shivering  or  u  rigor. 
The  patient  feels  chilly  along  the  spine,  and  then  all  over  him.  He 
shudders,  his  teeth  chatter,  his  knees  knock  together,  his  whole  frame 
may  be  so  violently  agitated  that  the  bed  into  which  he  has  crept  shakes 
beneath  him.*  His  voice  is  feeble,  and  his  speech  is  interrupted  by  the 
quivering  of  his  lips.  At  the  same  time  his  appearance  undergoes  a 
remarkable  change.  He  gi'ows  pale,  his  features  shrink,  his  ears  and  nose 
and  finger  tips  turn  livid,  his  skin  becomes  dry  and  rough — cutis  aiiserina, 
or  "  goose-skin."  Yet  the  thermometer,  as  De  Haen  discovered  more  than 
a  century  ago,  shows  that  in  the  central  parts  of  the  body  the  temperature 
is  not  lowered,  but  raised  several  degrees  above  normal.  It  must  not  be 
supposed  that  the  patient's  sensations  deceive  him  as  to  the  condition  of 
the  surface.  One  has  only  to  feel"  the  fingers  or  nose  of  the  patient  in 
order  to  be  sure  of  the  fact  that  they  are  really  cold ;  and  a  surface  ther- 
mometer, or  an  ordinary  thermometer  held  in  the  patient's  hand,  will 
remain  below  the  natural  standard,  while  in  the  axilla,  the  mouth,  or  the 
rectum  it  shows  marked  pyrexia. 

The  temperature  has  begun  to  rise  before  any  symptom  of  the  onset  of 
the  ague  is  felt.  At  first  its  increase  is  gradual,  but  witli  the  develop- 
ment of  the  rigor  it  runs  up,  and  may  pass  through  four  or  five  degrees 
Fahrenheit  in  the  course  of  an  hour. 

The  patient  during  this  stage  feels  dry  and  parched  ;  his  tongue  is 
white  ;  he  often  complains  of  nausea,  and  sometimes  vomits.  His  pulse  is 
quick  and  small,  and  may  be  irregular.  His  respiration  is  short,  hurried, 
and  distressed.  His  urine,  although  pale,  is  often  very  irritating,  so  that 
Maclean  has  found  it  desirable  to  administer  bicarbonate  of  potass  and 
even  tincture  of  opium  for  the  relief  of  this  symptom.  Watson  spoke  of  the 
urine  as  scanty,  although  passed  frequently  ;  but  the  careful  measurements 
and  analyses  of  Redtenbacher  and  of  Ringer  have  shown  that  it  is  in  reality 
considerably  increased  in  quantity,  when  compared  with  the  amount  passed 

*  "  In  youug  children  it  is  not  nt  all  unusual  to  have  a  convulsive  seizure  at  thissta"-e  " 
(Manson). 
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each  hour  during  the  apyretic  interval,  and  that  there  is  also  a  marked 
increase  of  the  urea  and  chloride  of  sodium.  The  excess,  both  of  the  water 
and  of  these  solid  constituents,  begins  before  the  patient  feels  chilly,  and 
lasts  throughout  the  lit. 

■2.  The  hot  stage  gradually  succeeds.  The  patient  ceases  to  shiver,  and 
begins  to  experience  flushes  of  heat  about  the  face  and  neck,  which  pre- 
sently diffuse  themselves  over  his  body.  But  for  a  time,  if  he  attempts  to 
throw  ofl'  the  bedclothes  he  has  piled  over  him,  slight  rigors  reappear.  At 
length,  however,  even  the  extremities  become  hot  and  glowing.  His  aspect 
is  again  altered.  His  face  is  flushed,  his  eyes  are  injected,  his  skin 
becomes  smooth  and  turgid.  The  temperature,  as  measured  by  the  ther- 
mometer, still  continues  to  rise  for  some  time,  and  reaches  104°,  or  some- 
times 106'5O.  The  surface  of  his  body,  even  of  the  distal  parts,  now  feels 
pungently  hot  to  the  hand.  Evidently  there  is  not  only  an  increased 
generation  of  heat,  but  it  is  now  freely  carried  to  the  periphery,  and  abun- 
dantly dissipated.  The  pulse  is  not  only  rapid,  but  full  and  throbbing ; 
and  the  breathing  is  deep  as  well  as  frequent.  The  patient  complains  more 
than  ever  of  headache,  and  he  is  exceedingly  restless  and  uncomfortable. 
The  urine  during  this  period  is  scanty,  high-coloured,  and  concentrated. 
There  is  often  an  eruption  of  herpes  on  the  lips,  the  nose,  or  the  tongue. 
Albumen  in  the  urine,  accompanied  by  casts  and  even  by  blood,  has 
been  observed  by  Griesinger  and  Hertz,  but  this  is  a  very  rare  complication. 
The  hot  stage  usually  lasts  two  or  three  hours. 

3.  The  sweating  stage  follows  in  its  turn.  A  little  moisture  breaks 
out  on  the  forehead  and  the  face,  and  before  long  the  whole  skin  is  bathed 
in  the  most  copious  perspiration.  It  is  said  that  the  thermometer  some- 
times continues  to  rise  for  a  little  while,  sO'  that  the  maximum  temperature 
may  occur  during  this,  and  not  during  the  hot  stage  ;  but,  as  a  rule,  the 
pyrexia  begins  to  decline  from  the  moment  when  the  skin  becomes  moist. 
The  fall  is  at  first  slow,  but  after  half  an  hour  or  an  hour  it  becomes 
more  rapid,  and  goes  on  until  the  normal  temperature  is  reached.  Accord- 
ing to  Wunderlich,  this  takes  place  by  a  series  of  steps,  there  being  a  drop 
of  from  one  fifth  to  one  third  of  a  degree  Fahr.  about  every  fifteen  to 
thirty  minutes.  All  observers  speak  of  the  urine  during  this  period  as 
showing  a  thick  deposit  of  lithates,  and  it  sometimes  gives  the  reaction  of 
bilirubin.  The  breaking  out  of  perspiration  is  attended  with  complete 
relief  to  the  patient ;  he  loses  his  pains,  the  throbbing  of  his  arteries 
ceases,  he  is  no  longer  tormented  with  thirst,  and  his  tongue  becomes 
moist.  After  three  or  four  hours,  or  earlier,  he  falls  asleep,  and  when  he 
wakes  feels  perfectly  well. 

Recurrence. — The  subsidence  of  the  ague  fit  is  followed  by  similar 
attacks,  repeated  again  and  again  at  definite  intervals.  If  a  fit  occurs 
every  day  the  ague  is  said  to  be  quotidian.  If  it  occurs  every  other  day 
it  is  called  tertian,  for  according  to  the  Latin  way  of  counting  it  comes 
every  third  day,  or  as  we  should  say  every  other  day.  If  there  are  two 
entire  days  between  the  paroxysms  the  ague  is  called  quartan.  In  other 
words,  an  interval  of  about  twenty-four  hours  characterises  a  quotidian,  one 
of  forty-eight  hours  a  tertian,  and  one  of  seventy-two  hours  a  quartan. 
Nor  does  this  exhaust  all  the  possible  varieties.  Sometimes  when  there  is 
an  attack  every  day,  each  paroxysm  dift'ers  in  severity  or  duration  or  in 
the  hour  of  its  occurrence  from  that  of  the  preceding  day,  and  exactly  re- 
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sembles  that  which  occurred  two  days  before.  This  kind  of  fever  is  called 
a  double  tertian.  So,  again,  it  is  possible  to  have  a  double,  or  even  a  treble 
quartan  fever.  Or  a  patient  may  have  two  ague-fits  one  day,  and  a  single 
fit  on  the  following  day,  and  the  series  be  regularly  repeated,  so  as  to  show 
that  a  quotidian  and  a  tertian  are  combined.  Such  a  fever  is  the  i]jjLiTf)iTalog 
of  Celsus,  or,  as  subsequent  Latin  writers  termed  it,  semi-tertian. 

It  was  first  ascertained  by  Golgi,  whose  statements  are  confirmed  by 
subsequent  obsem^ers,  that  these  ancient  varieties  of  ague  are  charac- 
terised by  different  forms  of  the  haemamoebidje  (r.  infra,  p.  398). 

The  return  of  the  paroxysms  of  ague  is  often  so  regular  that  it  can  be 
foretold  with  absokite  certainty  ;  but  sometimes  it  is  earlier  each  time  by 
a  constant  differenoe  ;  and  sometimes  it  is  hiter.  In  the  former  case  the 
disease  is  said  to  anticij^ate  ;  in  the  latter  case  to  iwstpone.  While  one  is  a 
sign  that  the  severity  of  the  case  is  on  the  increase,  the  other  indicates  that 
it  is  becoming  milder.  Such  variations  may  even  bring  about  a  change  of 
type  ;  thus  an  anticipating  tertian  may  at  last  pass  into  a  quotidian,  and  a 
postponing  quotidian  may  be  gi*adually  changed  into  a  tertian.  Some- 
times the  attacks  of  a  quotidian  fever  are  so  prolonged  that  before  the 
sweating  stage  of  one  fit  is  over  the  cold  stage  of  the  next  one  begins  :  the 
disease  is  then  said  to  be  suhintrant. 

With  regard  to  the  comparative  severity  of  the  three  principal  forms  of 
ague,  quartans  are  said  to  be  the  least  dangerous  but  peculiarly  obstinate.* 
This  variety,  which  is  comparatively  rare,  is  most  apt  to  occur  in  the 
autumn  ;  and  it  has  long  been  observed  in  Italy  that  autumnal  agues  are 
Avorse  than  those  contracted  in  the  spring. f  Hertz  states  that  in  the 
tropics  the  disease  never  assumes  the  quartan  type,  and  the  same  was 
stated  to  be  true  of  Calcutta  by  Dr  Crombie  in  1894.  But  Ross  has  met 
with  quartan  fevers  in  Madras  (1896).  In  hot  countries  the  quotidian  is 
the  most  common  form  of  ague,  whereas  in  temperate  climates  tertians  and 
quartans  ai'e  most  frequent. 

The  fits  of  a  quotidian  are  said  generally  to  set  in  during  the  morning, 
those  of  a  tertian  about  noon,  those  of  a  quartan  still  later  in  the  day  ; 
and  it  is  stated  that  the  average  duration  of  a  paroxysm  of  quotidian  ague 
is  from  ten  to  twelve  hours,  that  of  a  tertian  from  six  to  eight  hours,  that 
of  a  quartan  from  four  to  six  hours,  but  that  in  the  last  named  the  cold 
stage  is  the  most  prolonged. 

It  appears,  however,  that  all  these  varieties  are  liable  to  mix  and 
change  the  one  with  the  other.  For  example,  Dr  North  caught  a  double 
quotidian  fever  at  La  Fontana  in  August,  1885  ;  it  reappeared  as  tertian 
in  June,  1886,  and  (in  England)  in  July  afterwards,  and  in  May,  1888.  as 
quartan. 

Subsequent  course. — Intermittent  fever  appears  to  be  never  directly 
fatal.  Its  duration  is  very  variable.  Sometimes,  even  when  the  patient 
remains  in  the  place  where  he  acquired  it,  it  ceases  after  a  few  paroxvsms. 
In  other  cases  it  comes  to  an  end  with  a  change  of  season.  In  others, 
again,  ague  recurs  for  an  indefinitely  long  period,  until  the  victim  is  com- 
pelled to  remove  to  some  other  district.  There  is  always  a  strong  ten- 
dency to  relapse,  even  without  a  fresh  exposure  to  the  ague  poison  ;  and 
it  is  a  remarkable  fact  that,  whether  the  type  be  tertian  or  quartan,  the 

*  The  Latin  couplet  runs  :  Pro  fehre  qv.artana  Sara  sonat  campana. 
t  "  An  Ague  in  the  spring  is  Pliysick  for  a  King."  Yet  James  1  died  of  a  tertian  fever 
in  March. 
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paroxysms  of  a  relapse  often  occur  on  those  very  days  on  which  they  would 
have  been  due  if  the  disease  had  gone  on  without  break  from  the  first. 
Graves  has  related  an  instance  of  quartan  ague  which  he  watched  for 
twenty-seven  months,  and  in  which  the  periodic  rate  was  maintained 
thr  ough  thirteen  out  of  sixteen  intervals,  some  of  which  lasted  more 
than  two  months. .  A  similar  observation  had  previously  been  made  by 
Dr  James  Gregory  in  the  case  of  a  relative,  who  had  marked  on  an 
almanac  the  days  on  which  the  fits  of  a  tertian  ague  might  be  expected  to 
recur,  and  Avho  found  that  for  a  long  while  they  kept  tryst,  but  only  when 
the  east  wind  blew.  Since  the  introduction  of  the  thei-mometer  into  clinical 
practice  it  has  been  shown  that  there  may  be  a  distinct  rise  of  temperature 
at  the  proper  time  for  the  paroxysm,  although  the  patient  does  not  feel  ill. 
Moreover  Ringer  states  that  even  when  all  febrile  disturbance  is  absent 
the  periodicity  of  the  disease  may  be  indicated  by  voiding  a  large  amount 
of  urine  containing  an  excess  of  urea.  These  clinical  observations  are 
confirmed  and  explained  by  the  evidence  that  minor  swarms  of  licejiiamoehce 
appear  in  the  blood  during  apparent  intervals  of  health. 

Varieties. — Sometimes  the  cold  stage  is  absent,  sometimes  the  sweat- 
ing stage.*  In  certain  exceptional  cases  the  paroxysms  differ  altogether 
from  those  just  described. 

The  strangest  form  is  that  which  has  been  termed  syncopal,  in  which 
there  is  a  condition  of  suspended  animation  so  long  that  the  patient  runs 
a  risk  of  being  buried  alive.    Trousseau  relates  two  instances  of  this. 

Oue  occurred  in  a  station-master  on  the  Avignon  Eailway.  He  liad  been  subject  for 
some  time  to  paroxysms  of  intermittent  tever,  and  liad  repeated  fainting  fits;  once  he 
became  pulseless,  was  supposed  to  be  dead,  and  was  carried  to  the  mortuary.  After  some 
hours  a  servant  happened  to  enter  the  place,  and  found  him  groaning;  he  was  therefore 
taken  back  to  his  bed,  and  under  large  doses  of  bark  he  regained  his  health.  It  is  singular 
that  Dr  Chauffard,  the  physician  who  observed  this  case,  also  met  with  another  one  of  the 
same  kind.  A  man  had  fallen  into  a  faint,  was  taken  for  dead,  and  his  face  was  covered 
with  a  sheet ;  Dr  Chauftard,  however,  detected  slight  movements  of  his  heart,  although 
the  radial,  axillary,  and  carotid  arteries  had  ceased  to  beat;  he  immediately  administered 
a  quinine  enema,  and  the  man  was  saved. 

Scarcely  less  remarkable  is  another  variety,  which  may  be  called  coma- 
tose. Hertz  says  that  instances  of  it  were  from  time  to  time  sent  into 
the  hospital  under  his  care  for  apoplexy,  and  Graves  placed  on  record  a 
case  in  which  he  made  this  mistake. 

A  gentleman  awoke  at  about  4-  a.m.  with  sensations  of  malaise,  chilliness,  nausea,  and 
headache.  After  an  hour  he  became  extremely  hot,  the  pain  in  the  head  was  intense,  and 
he  passed  from  a  drowsy  condition  into  one  of  complete  coma,  with  deep  snoring,  so  that 
he  "appeared  to  be  lal)Ouring  under  a  severe  apoplectic  fit."  He  seemed  to  derive  much 
advantage  from  bleeding  and  other  remedies,  and  in  the  evening  he  was  perfectly  well. 
The  day  but  one  after  tlie  same  symptoms  returned,  and  were  removed  by  the  same  treat- 
ment; but  when  a  third  attack  came  on  Graves  saw  that  it  was  an  example  of  tertiana 
soporosa,  and  cut  it  short  by  full  doses  of  quinine. 

In  other  cases  it  is  said  that  epileptiform  convulsions  or  tetanoid 

spasms  have  been  present,  or  symptoms  like  those  of  hydrophobia.  It 

is  also  believed  that  ague  may  imitate  cholera,  dysenteiy,  peritonitis,  or 

pneumonia. 

*  It  was  formerly  believed  that  sometimes  the  usual  order  is  reversed.  In  a  case  cited  by 
Watson  from  Maugenet,  the  patient  was  always  first  attacked  with  profuse  sweating  ;  then 
he  became  dry  and  hot ;  finally  he  felt  cold  and  had  distinct  rigors.  This  probably  ground- 
less belief  is  expressed  in  Butler's  lines  : 

"  'Tis  but  an  ague  that's  reversed. 
Whose  hot  fit  takes  the  patient  first." 

Siidihras,  part  iii,  canto  i,  653. 
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Modern  French  writers  describe  such  cases  as  acch  jjcrmcieux,  under 
the  two  forms  cerebral,"  convulsive  or  paralytic  ;  and  "  algide,"'  syncopal 
or  choleriforni. 

Hertz  tells  us  of  a  man  who  was  attacked  at  two  o'clock  in  the  luorniiig  with  shivering 
and  pain  in  the  left  side;  at  eight  there  was  a  distinct  pleural  friction-sound,  but  twenty- 
four  hours  later  lie  was  perfectly  well.  However,  on  the  following  niglit,  at  twelve  o'clock, 
all  the  symptoms  returned,  and'  by  nine  the  friction-sound  was  more  evident  than  before  ; 
at  four  in  the  afternoon  he  was  sweating  and  free  from  pain ;  full  doses  of  quinine  were 
therefore  prescribed,  and  he  had  no  further  attacks. 

With  regard  to  such  cases,  we  must  remember  that  in  districts  where 
ague  prevails  all  kinds  of  diseases  assume  a  more  or  less  intermittent 
character.  Thus  in  so-called  masked  agueit,  the  paroxysms  are  stated  to  be 
of  the  most  diverse  description,  and  attended  with  little  or  no  fever.  The 
most  important  of  these  is  neuralgia,  usually  in  the  region  supplied  by  the 
first  division  of  the  fifth  nerve  (and  often  called  "  brow-ague  "),  but  some- 
times assuming  other  forms.  Not  only  have  cases  of  sciatica  been  attri- 
buted to  ague,  but  the  same  view  has  been  taken  of  painful  affections  of 
the  mammary  gland  or  of  the  testicle,  and  even  of  alarming  seizures  attri- 
buted to  cardialgia  or  to  neuralgia  of  the  vagi  :  but  it  is  hard  to  say  what 
evidence  in  favour  of  such  interpretation  would  be  conclusive.  It  is  not 
enough  to  show  that  the  attacks  recur  with  a  certain  degree  of  regularity, 
and  pass  off  under  the  influence  of  quinine,  for  almost  as  much  may  be 
said  of  neuralgia.  The  observance  of  a  tertian  or  quartan  type  would  no 
doubt  be  very  significant,  but  masked  agues  appear  to  be  usually  cjuotidian.* 

Remittent  fever. — The  effects  of  the  presence  of  the  hcemam ceba  in  the 
blood  are  not  limited  to  the  production  of  the  different  forms  of  inter- 
mittent fevers.  In  hot  countries,  and  during  the  hot  seasons  of  the  year, 
even  in  temperate  climates,  it  causes  fevers  which  are  either  continuous 
or  interrupted  only  by  remissions,  intervals  in  which,  instead  of  there 
being  complete  apyrexia,  thei-e  is  only  a  partial  lowering  of  the  tempera- 
ture and  of  the  pulse,  with  some  degrees  of  abatement  of  the  other 
symptoms.  For  cases  of  this  kind  the  technical  name  is  remittent  fever  ; 
in  India  they  are  called  jungle  fever  or  bilious  remittent.  Thev  are 
marked  by  symptoms  which  do  not  belong  to  the  milder  eft'ects  of  malaria, 
as  well  as  by  the  absence  of  some  of  the  distinctive  features  of  ordinarv 
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The  cold  stage  is  short,  often  slight  and  ill-defined;  the  hot  stage  is 
prolonged  to  six  or  even  twelve  hours,  and  this  is  followed  by  little  or  no 
sweating.  The  remissions,  which  often  begin  about  midnight  or  in  the 
morning,  and  which  last  for  twelve  hours  or  more,  may  be  so  slight  as  to 
require  careful  clinical  observation  for  their  detection. 

Jaundice  is  frequently  present  in  a  moderate  degi-ee,  and  gives  the  term 
"  bilious  remittent "  to  such  cases.    When  deep,  jaundice  is  a  bad  symptom. 

*  It  must  be  borne  in  mind  that  the  more  extensive  a  man's  experience  in  regard  to 
intermittent  fevers,  the  more  likely  is  he  to  be  led  astray  by  tradition,  or  by  personal  bias, 
until  he  has  recourse  to  the  same  convenient  hypothesis "  for  the  solution  of  every  obscure 
and  indeterminate  affection,  such  as  occur  frequently  enough  to  those  who  practise  in  dis- 
tricts where  no  ague  is  met  with.  What,  for  example,  is  to  be  said  of  the  case  of  Dr 
Macmichael,  cited  by  Sir  Thomas  Watson,  who  "  caught  an  ague  manv  years  before  his 
death  by  sleeping  on  a  rock  somewhere  in  Greece,  and  was  ever  after  subject  to  occasional 
attacks  of  periodic  headache  and  other  aguish  symptoms,  for  which  he  was  obliged  to  have 
recourse  to  bark  or  arsenic  "  ?  And  what  value  can  be  assigned  to  Trousseau's  statement 
that  there  are  cases  m  which  insomnia,  unaccompanied  by  fever  and  not  preceded  by  rigors 
recurs  every  two  or  three  nights,  that  these  cases  are  of  the  nature  of  masked  ao-uc  and 
that  they  are  cured  by  similar  treatment  ?  — C.  H.  F.  '  ' 
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A  feeling  of  oppression  at  the  epigastrium  is  present  from  the  outset  of 
the  patient's  illness,  and  vomiting  is  usually  a  marked  symptom  throughout 
its  course.  The  vomited  matters  may  at  first  consist  of  food,  but  after- 
wards a  watery  fluid  is  ejected,  often  in  surprising  quantity,  and  it  may 
ultimately  become  greenish  yellow  or  brown.  Headache  is  generally  severe, 
but  not  delirium. 

In  the  worst  cases,  in  which  the  disease  is  said  to  be  of  an  "  adynamic  " 
character,  the  patient  rapidly  becomes  prostrate  and  insensible,  his  skin 
is  yellowish  and  marked  by  petechic^?,  his  tongue  is  black,  his  teeth  are 
covered  with  sordes,  and  hjemon-hages  may  occur  from  the  nose,  the  mouth, 
or  the  kidneys.  French  writers  have  described  the  latter  cases  under  the 
title  fievre  hilieuse  hematurique.  Probably  these  cases  are  identical  with 
black-water  fever."  Maclean,  from  whose  description  of  remittent  fever 
in  '  Reynold's  System  '  most  of  these  details  are  taken,  says  that  the  urine 
seldom  contains  albumen  without  blood  :  it  is  often  abundant,  and  some- 
times pale. 

The  duration  of  remittent  fever  is  said  to  be  generally  from  five  to 
fourteen  days.  Even  its  worst  forms  ought,  according  to  Maclean,  to  do 
well  in  most  cases  if  seen  early  and  skilfully  treated.  Sometimes  it  ends 
with  a  critical  perspiration,  sometimes  it  subsides  gradually,  sometimes  it 
passes  into  one  of  the  regular  types  of  intermittent  fever.  Death  seldom 
occurs  before  the  seventh  or  the  eighth  day,  a  point  which  may  distinguish 
this  disease  from  yellow  fever  in  countries  where  they  both  prevail. 

Typhn-malarial  fever  is  a  name  used  in  the  United  States  for  cases 
which  are  probably  not  a  separate  form  of  disease,  but  enteric  or  other 
specific  fevers  occurring  in  persons  subject  to  malaria.  See  Dr  Johnston's 
paper  ('  Trans.  Assoc.  of  American  Phys.,'  p.  40). 

Blach-xvater  fever. — This  is  in  all  likelihood  a  mahirial  fever,  and  is 
known  as  hsemoglobinuric,  bilious  remittent,  or  West  Africa  fever,  the 
fievre  hiVieme  melanurique  of  French  authors.  The  presence  of  haemo- 
globin in  the  urine  is  its  distinguishing  feature.  It  is  endemic  in 
equatorial  Africa,  and  has  been  recognised  in  Madagascar  and  in  the  Malay 
archipelago.  In  the  New  World  it  is  common  in  Cuba  and  other  parts  of 
the  West  Indies,  and  in  Central  and  tropical  South  America.  It  is  supposed 
to  have  become  more  common  during  the  fifty  years  which  have  passed 
since  it  was  first  recognised. 

Dr  Crosse,  who  spent  several  years  as  principal  medical  officer  to  the 
Royal  Niger  Company,  believes  that  the  reason  the  haemoglobin  was  over- 
looked was  that  it  was  attributed  to  the  presence  of  bilirubin  ;  for  in 
this  case  there  is  always  slight  and  sometimes  deep  jaundice.  He  believes 
that  black-water  fever  is  not  a  separate  disease,  but  malarial  remittent 
fever,  with  breaking  down  of  the  blood-discs  and  excretion  of  their  htemo- 
globin.  If  actual  passage  of  the  blood-corpuscles  (true  haematuria)  occurs 
it  is  quite  exceptional. 

Its  origin  (beside  the  presence  of  the  j)lmmndinm  vmlaricB)  is  ascribed 
to  such  exciting  causes  as  exposure  to  the  sun,  neglecting  to  take  quinine 
{v.  p.  403),  fatigue,  and  taking  a  chill  while  suffering  from  malaria.  The 
hgemoirlobinirria  never  appears  until  intermittent  or  remittent  fever  has 
lasted  two  or  three  days.    There  is  often  vomiting,  but  never  haematemesis. 

The  prognosis  is  not  unfavourable,  particularly  in  a  first  case  ;  but  re- 
peated attacks  may  end  fatally,  and  even  after  return  to  England  the 


392 


AGUE 


black-water  will  accompany  each  relapse  of  fever.  The  most  common 
immediate  cause  of  death  Dr  Crosse  finds  to  be  suppression  of  urine. 

The  relation  of  endemic  haemoglobinuria,  as  a  complication  of  bilious 
remittent  fever,  to  sporadic  haemoglobinuria  without  fever,  as  we  see  it  in 
England,  is  curious  and  interesting.  The  latter  affection  will  be  discussed 
in  the  second  volume,  under  Disease  of  the  Kidney. 

Dysentery  and  Hepatitis. — The  close  clinical  relation  between  ague  and 
dysentery  in  its  tropical  and  most  characteristic  form  has  been  long  recog- 
nised. They  abound  in  the  same  regions,  they  follow  much  the  same  rules 
of  affecting  those  who  come  within  their  range,  and  they  frequently  attack 
the  same  individual. 

Moreover  the  abscess  of  the  liver,  which  has  long  been  known  as 
tropical,  and  sometimes  as  dysenteric,  is  now  found  to  harbour  a  similar 
parasite.  Amoebic  dysenteiy  and  amoebic  abscess  are  therefore  natural  con- 
geners of  malarial  fever.  Nevertheless  it  would  at  present  be  premature  to 
assume  all  tropical  dysentery  and  all  tropical  hepatitis  to  be  amoebic  ;  and 
on  this  basis  it  would  be  impossible  to  draw  any  but  an  arbitrary  line 
between  cases.  We  defer  the  discussion  of  these  affections,  therefore,  to 
the  chapters  which  deal  with  diseases  of  the  bowels  and  with  diseases  of  the 
liver. 

Malarial  cachexia. — In  persons  who  have  long  and  frequently  suffered 
from  ague,  a  chronic  condition  of  ill-health  is  apt  to  develop  itself,  which 
is  known  as  malarial  cachexia.  The  same  condition  is  often  seen  in  those 
who  have  lived  for  a  long  time  where  ague  is  prevalent,  though  they  have 
never  had  the  fever.  The  condition  is  marked  by  a  pale,  earth}',  sallow 
complexion,  and  a  damp,  clammy  state  of  the  skin,  especially  noticeable  in 
the  hands.  The  patient  is  depressed  in  spirits,  and  wakes  unrefreshed  by 
sleep  ;  he  often  suffers  from  giddiness,  noises  in  the  ears,  tingling  in  the 
hands  and  feet,  pains  in  the  back,  palpitation,  loss  of  appetite,  a  furred 
tongue,  and  digestive  disorders. 

In  such  cases  enlargement  of  the  spleen  can  be  made  out  on  percussion 
and  palpation,  and  sometimes  it  forms  a  conspicuous  tumour,  kno-svn  as  the 
"  ague-cake."  The  spleen  swells  with  eveiy  paroxysm  of  the  disease,  the 
yielding  capsule  of  this  viscus  allowing  it  to  receive  the  blood,  which  is 
driven  inwards  from  the  surface  of  the  body  in  the  cold  stage.  It  subsides 
during  the  intervals,  but  gradually  less  and  less  completely,  until  at  last 
it  forms  a  permanent,  firm,  solid  tumour. 

Anatomy. — In  cases  of  death  from  malarious  cachexia  or  remittent  fever 
the  spleen  is  found  enlarged.  In  acute  cases  it  is  soft  or  diffluent,  and 
during  life  it  may  rupture  from  the  slightest  accident,  pour  blood  into  the 
peritoneal  cavity,  and  bring  the  case  directly  to  a  fatal  issue.  In  cases  of 
chronic  malaria  the  spleen  becomes  extremely  indurated.  Not  only  is  its 
hardness  discoverable  by  palpation  during  life,  but  after  death  it  is  found 
to  have  little  or  no  pulp,  while  the  fibrous  elements  of  its  substance  have 
much  increased.  Its  capsule  is  often  thickened,  and  it  may  be  fixed  by 
adhesions  to  adjacent  parts.  The  colour  of  the  spleen  is  much  darker  than 
usual,  owing  to  a  quantity  of  pigment  deposited  in  its  tissue.  The  liver  is 
found  usually  enlarged  and  indurated,  and  according  to  some  authors  may 
be  in  a  state  of  cirrhosis.    The  kidneys  often  show  signs  of  tubal  or  inter- 
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stitial  nephritis,  but  this  is  so  common  a  condition  that  it  may  be  only  a 
coincidence. 

Maharial  melance/nia  is  marked  by  the  presence  of  a  brown  or  black 
pigment,  partly  free,  partly  enclosed  in  leucocytes,  circulating  in  the  blood, 
and  also  by  the  stxme  pigment  in  the  solid  tissues.  It  is  derived  from  the 
colouring  matter  of  the  blood  by  the  agency  of  the  specific  microzoon  {infra, 
p.  399).  It  causes  the  liver,  the  spleen,  and  the  kidneys  to  assume  a  slaty- 
grey  colour;  the  marrow  of  the  bones  becomes  chocolate-brown,  and  the 
cortex  of  the  brain  looks  as  if  rubbed  over  with  black-lead. 

A  striking  example  of  pigmentation  of  the  brain,  no  doubt  malarial  in 
origin,  occurred  at  Guy's  Hospital  in  1829  in  the  practice  of  Dr  Bright,  who 
figured  it  in  his  '  Medical  Reports.'  The  case  was  that  of  a  man  who,  with 
his  wife,  died  of  severe  fever  immediately  after  they  had  walked  up  to 
London  from  Horncastle  in  Lincolnshire.  In  Germany,  as  in  England, 
melanaemia  with  abundant  pigmentation  of  the  organs  appears  to  be  very 
rare ;  all  the  well-known  cases  recorded  by  Frerichs  belonged  to  an  epidemic 
of  ague  which  arose  in  Silesia  after  an  inundation  in  185i.  But  more  than 
one  observer  has  constantly  been  able  to  detect  pigment  in  the  blood,  by 
microscopical  examination,  in  cases  of  '"  pernicious  "  ague,  or  of  malarial 
cachexia.  In  1877  Dr  Stephen  Mackenzie  made  a  similar  observation 
several  times  in  the  case  of  a  man  who  had  brought  ague  with  him  from 
India.  The  red  discs  were  normal ;  but  many  leucocytes  contained  gi'anules 
which  were  an*anged  round  their  nuclei,  or  sometimes  completely  filled 
them  so  as  to  give  them  a  uniform  brown  or  black  colour.  After  treatment 
with  quinine  the  melansemia  w^as  no  longer  discoverable.  The  pigment  is 
supposed  to  be  originally  formed  in  the  spleen,  and  to  pass  thence  into  the 
blood,  to  be  carried  all  over  the  body.  It  often  blocks  up  the  capillaries, 
and  is  also  found  in  the  walls  of  larger  blood-vessels.  These  facts  do  not 
prove  that  it  may  not  have  come  from  elsewhere,  for  wandering  leucocytes 
may  have  carried  it  with  them  ;  but  many  pathologists  think  that,  in  some 
cases  at  least,  it  is  developed  in  situ  from,  extravasated  red  corpuscles. 
Whether  melanaemia  directly  gives  rise  to  any  symptoms  appears  to  be 
doubtful.  Dr  Mackenzie's  patient  had  haemorrhages  into  each  retina,  and 
the  same  thina:  has  been  observed  in  some  other  cases  of  asrue.  In  1880 
a  man  who  had  caught  ague  in  the  Black  Sea  was  in  Guy's  Hospital ;  he 
had  a  large  haemorrhage  in  one  retina,  but  no'  pigment  could  be  found  in 
the  blood.  Capillary  haemorrhages  in  the  brain  have  been  attributed  to 
pigmentary  embolism  of  this  organ. 

Cojitrihuting  causes. — The  word  malaria  signifies  bad  air,  but  water  has 
more  to  do  with  intermittent  fever,  because  it  is  in  water  that  the  earlier 
stages  are  passed  of  the  insect  which  is  the  host  of  the  limniamceha.  That 
ague  is  apt  to  prevail  in  marshy  districts  is  universally  admitted  ;  but  in  Ire- 
land malaria  is  veiy  seldom  met  with  ;  nor,  as  observed  long  ago  by  Parkes, 
are  salt  marshes  infested  wath  ague  when  they  are  regularly  overflowed  by 
the  tide.  Ague  has  sometimes  been  seen  in  dry  and  barren  districts,  such, 
according  to  Hirsch,  as  the  table-land  of  Castile,  the  plain  of  the  Araxes, 
and  the  lofty  plateaus  of  Northern  India  and  Persia,  all  of  which  are 
malarious.  British  troops  have  been  attacked  with  the  disease  while  en- 
camped upon  dry  sandy  soils,  both  in  Holland  and  in  Spain  ;  and  malaria 
exists  in  Hong  Kong,  situated  upon  disintegrating  granite  rocks.  These 
exceptional  cases  are  fatal  to  an  hypothesis  which  at  one  time  was  generally 
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held,  thai  iiiahiria  is  nothing  more  than  a  product  of  decomposing  vege- 
table matters,  but  are  not  incompatible  with  the  presence  of  sufficient  water 
to  afford  opportunity  of  insects  breeding  and  biting.  Ague  is  said  to  be 
entirely  absent  from  the  great  Sahara  and  from  the  deserts  of  South  Africa, 
but  to  appear  in  oases  where  there  is  water. 

Ague  has  reappeared  in  places  long  free  from  the  disease  when  the 
soil  has  been  disturbed  for  building  purposes,  or  for  the  construction  of 
canals  or  fortifications.  Dr  Manson  cites  Hong  Kong  as  a  striking  modern 
instance  of  this  long  observed  fact.  Conversely,  much  can  be  done  towards 
preventing  intermittent  fevers  by  draining  the  ground,  or  by  paving  the 
streets  and  courts  of  towns. 

At  certain  times  intermittent  fevers  spread  to  regions  which  lie  far 
beyond  their  usual  limits,  and  assume  somewhat  of  an  epidemic  character. 
The  years  1558,  1678-9,  1718-22,  1807-12,  1824-7,  1845-8  are  mentioned 
by  Hertz  as  having  been  characterised  by  such  a  wide  dift'usion  of  ague. 
Watson  says  that  he  never  knew  ague  widely  prevalent  in  London  except 
in  1827.  Fi-om  1866  to  1868  there  was  an  epidemic  in  Mauritius,  although 
the  island  had  previously  been  so  free  from  malaria  that  the  suft'erers  from 
Indian  fevers  resorted  thither.  In  1869  it  broke  out  for  the  first  time  in 
Reunion. 

Heat. — Malarial  fever  is  more  common  and  severe  in  the  tropics  than 
in  temperate  climates,  and  in  very  cold  countries  it  is  unknown  :  its  boun- 
daries are  about  63*-'  N.  and  57°  S.  of  the  equator.  In  this  hemisphere 
Hirsch  finds  the  highest  range  of  malaria  toward  the  north  to  be  between 
the  isothermal  lines  of  60*^  and  61°  Fahr.  mean  summer  temperature. 
Again,  in  particular  districts,  malarial  fevers  during  the  winter  disappear 
entirely  :  and,  other  things  being  equal,  they  are  more  severe  in  hot  seasons. 
In  the  tropics  the  period  of  the  year  at  which  ague  is  most  prevalent 
varies  in  different  localities  ;  generall}^  speaking,  it  closely  follows  the 
rainy  season.  Hertz  lays  down  the  rule  that,  in  order  to  escape  malaria, 
one  should  arrive  in  the  East  Indies  between  November  and  January,  and 
in  the  West  Indies  between  January  and  March. 

In  temperate  climates  ague  is  more  common  in  the  spring  and  autumn 
than  in  the  height  of  summer. 

The  liability  to  ague  is  less  as  altitude  increases.  Parkes  says  that  in 
temperate  climates  an  elevation  of  at  least  five  hundred  feet  above  a 
malarial  spot  should  be  reached  in  order  to  escape  its  influence  ;  in  the 
tropics,  one  of  a  thousand  to  fifteen  himdred  feet,  or  even  higher  still,  i.  e. 
the  cooler  the  place  the  less  malaria.  There  is  some  evidence  that,  both 
in  barracks  and  in  private  houses,  persons  sleeping  on  the  ground-floor  are 
more  apt  to  be  attacked  than  those  who  occupy  upper  stories.  It  is  at 
night,  and  for  a  short  time  after  sunrise,  that  malaria  is  most  feared. 

The  presence  of  growing  vegetation  appears  to  be  adverse  to  the  de- 
velopment of  malaria ;  and  the  Eucalyptus  is  believed  to  be  particularly 
useful  in  this  respect.  This  is  probably  chiefly  due  to  its  drying  the 
ground,  as  all  fast-growing  trees  do,  but  also  perhaps  by  protecting  from 
cold  winds,  and  ]X)ssibly  by  keeping  off  mosquitoes. 

When  English  ti'oops  occupied  Walcheren  and  other  parts  of  Holland, 
it  was  repeatedly  noticed  that  only  the  soldiers  who  disembarked  Avere 
attacked  by  ague  :  those  who  remained  on  board  ship,  even  in  narrow 
channels,  escaped. 

Chorofjraphy. — In  England  the  chief  seats  of  ague  were  along  the 
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eastern  coast  ;  Romney  Marsh  in  Kent,  the  estuary  of  the  Thames  in  Kent 
and  Essex,  the  fens  of  Cambridfre,  Huntingdon,  and  Lincolnshire,  and  the 
marshy  hinds  of  the  East  Riding  of  Yorkshire.  In  aU  these  districts 
the  disease  has  become  far  less  frequent  than  formerly,  since  populati(ui 
has  increased  and  improved  drainage  has  brought  more  and  more  land  under 
cultivation.  Until  late  years  cases  were  common  in  London.  James  1  and 
Oliver  Cromwell  *  died  of  ague  contracted  in  this  city.  At  present  its  occur- 
rence is  altogether  exceptional,  even  in  the  low-lying  parts  of  Southwark 
and  Battersea.  In  Scotland  ague  is  now  unknown.  On  the  continent  of 
Europe  the  regions  in  which  the  ague  poison  is  most  prevalent  are 
the  following  : — the  great  plain  of  North  Germany,  Avith  the  Baltic  provinces 
of  Russia  :  Holland,  with  the  adjacent  parts  of  Germany  and  Belgium  ;  the 
south-western  departments  of  France,  from  Nantes  to  Bayonne  ;  the  valleys 
of  the  Ebro,  Tagus,  Douro,  and  Guadalquivir,  in  Spain  and  Portugal ; 
almost  the  whole  west  and  much  of  the  eastern  coast  of  Italy  ;  with  Sicily, 
Sardinia,  and  parts  of  Corsica  ;  a  great  part  of  Greece  and  Turkey,  with 
Candia  and  Cyprus  ;  the  plains  of  Hungary  :  and  the  shores  of  the  Black 
and  of  the  Caspian  Seas,  with  most  of  the  southern  provinces  of  Russia. 
Nowhere  is  it  so  severe  as  in  Italy,  especially  in  the  Maremma  of  Tuscany, 
the  Campagna  of  Rome,  and  the  Pontine  Marshes.  The  only  parts  of  the 
peninsula  with  equally  severe  agues  are  the  coast  opposite  Venice  and  a 
small  district  between  Feirara  and  Modena,  the  shores  of  the  Gulf  of 
Tarento,  the  south-east  corner  of  Sicily,  and  the  S.E.  and  W.  coast  of  Sar- 
dinia.! What  is  of  especial  interest  is  that  in  these  districts  it  has  greatly 
increased  in  extent  within  the  last  four  centuries.  Places  which  were  at 
one  time  thickly  populated  and  well  cultivated  have  become  waste  and 
deserted  ;  at  the  same  time  they  have  grown  malarious. 

In  Asia  intermittent  fevers  abound,  not  only  in  many  parts  of  India, 
but  also  in  Persia  and  in  China.  In  Africa  the  west  coast  is  well  known  for 
the  malignant  character  of  the  remittent  fevers  which  prevail  there  ;  and 
ague  is  of  frequent  occurrence  in  Madagascar,  Zanzibar,  and  in  the  forests 
which  lead  to  the  tropical  interior  table-land.  On  the  American  continent, 
the  shores  of  the  Gulf  of  Mexico  are  those  in  which  malaria  is  most  frequent 
and  severe  ;  but  it  is  well  known  in  parts  of  Brazil  and  of  Peru,  as  well  as 
in  many  of  the  West  India.n  islands.  It  is  a  remarkable  fact  that  in 
Australia  ague  prevails  only  in  the  northern  part  of  Queensland  ;  it  is 
absent  from  New  Zealand,  from  Tasmania,  and  from  the  Argentines  in 
South  America. 

Conveyance  hy  water. — There  is  some  evidence  that  the  contagion  of 
malaria,  may  be  conveyed  in  drinking-water.  A  case  is  recorded  by  M.  Boudin 
of  one  hundred  and  twenty  soldiers  conveyed  by  the  French  transport  ship 
"  Argo  "  from  Algiers  to  Marseilles  in  183-i.  In  the  hurry  of  embarkation 
the  water  which  was  supplied  to  these  men  was  taken  from  a  marshy  place 
near  Bona.  Thereupon  all  but  nine  of  them  became  attacked  with 
various  forms  of  ague  ;  and  it  turned  out  that  these  nine,  instead  of  drink- 
ing the  same  water,  had  purchased  wholesome  water  from  the  crew  of  the 
vessel,  all  of  whom  remained  well.    In  two  more  ships,  which  made  the 

*  'The  Court  and  Character  of  K.  James,'  by  Sir  A[nthony]  W[eldon],  1651,  p.  160. 
Dr  Bates  gives  the  following  account  of  the  spleen  at  the  autopsy  of  the  Protector :—"  In 
naturalibus  fons  mali  comparuit ;  liene,  licet  ad  conspectum  sano,  intus  tamen  tabe  iustar 
amurca3  referto  "  ('  Elenchus  motuum  nuperorum  in  Anglia,'  1662,  p.  417). 

t  These  districts  nre  grapliicallv  indicated  in  the  map  drawn  up  by  the  Italian  Govern- 
ment, which  is  reproduced  by  Dr  North  ('  Roman  Fever,'  pi.  v). 


39t)  AGUE 

voyage  at  the  same  time,  there  were  six  hundred  and  eighty  soldiers,  and 
they  too  escaped.  Dr  Manson  has  met  with  one  similar  case  in  which  the 
niicrozoon  was  apparently  conveyed  in  drinking-water.  Another  instance 
is  that  of  a  farmer's  family  at  Houghton,  near  Bedford,  who  drank  well 
water,  and  who  were  at  one  time  almost  the  only  persons  free  from  ague 
in  the  parish,  the  other  inhabitants  of  which  had  only  ditch  w^ater. 

Predisposition. — It  is  well  ascertained  that  negroes  are  as  a  rule  proof 
against  ague ;  so  that  black  soldiers  are  invaluable  for  field  service  in 
certain  parts  of  the  West  Indies.  Even  if  this  fact  be  due  to  a  kind  of 
acclimatisation,  transmitted  by  inheritance,  it  is  not  the  less  remarkable. 
For,  although  ague  often  attacks  Europeans  who  had  recently  arrived  in  a 
malarious  district,  yet  those  who  have  lived  there  for  a  longer  time 
often  suffer  from  malarial  cachexia,  whilst  the  negro  enjoys  life  and 
health. 

Contagium  vivum. — All  pathologists  since  the  discoveries  of  Pasteur 
and  Koch  have  expected  to  find  ague  dependent  on  a  contagium  vivum, 
but  no  serious  proof  was  brought  forward  of  the  discovery  until,  in  the 
spring  of  1879,  Professor  Klebs,  then  of  Prague,  and  Professor  Tommasi- 
Crudeli,  of  Rome,  as  they  believed,  discovered  the  bacillus  of  ague. 

They  constructed  a  machine  by  means  of  which  a  hirge  quantity  of  air  could  be  ra])idly 
made  to  pass  over  the  surfaces  of  glass  slides  moistened  with  glycerine  jellv.  This  they 
set  to  work  in  the  Pontine  Marshes  and  in  Home,  taking  the  air  from  near  the  surface  of 
the  ground.  Subsequent  microscopicnl  examination  of  some  of  the  glass  slides  showed 
rod-shaped  bodies  and  delicate  threads;  and  by  cnltivntion  these  were  made  to  develop 
into  jointed  filaments,  with  spores.  Similar  structures  wei  e  found  in  mud  taken  from 
pools  in  the  same  region.  When  this  cultivation  had  been  injected  in  rabbits  the  spleen 
was  found  enlarged  after  death,  and  often  contained  black  jiigment.* 

Marchiafava  afterwards  discovered  the  spores  and  jointed  filaments  of  the  same  parasite 
in  the  spleen  and  in  the  blood  of  two  persons  who  had  died  of  malarial  fever  in  Rome. 

These  results  have,  however,  not  been  confirmed  by  other  investigation. 
Dr  North,  who  with  great  perseverance  and  devotion  follow-ed  the  inves- 
tigation of  malaria  at  Eome,  arrived  at  conclusions  which  widely  diflEer 
from  those  just  mentioned  ('  Brit.  Med.  Journ.,'  April  23rd,  1887,  p.  865, 
and  ■  Roman  Fever,'  1896).  He  was  inclined  to  regard  ague  as  due  to  a 
primary  derangement  of  the  heat-controlling  mechanism  of  the  body,  and 
not  as  the  result  of  the  invasion  of  microphytes  or  microzoa.  The  same 
negative  conclusion  was  arrived  at  by  Prof.  Sternberg  at  New  Orleans 
(1880). 

In  the  absence  of  satisfactory  evidence  of  any  pathogenic  microphytes, 
it  was  of  great  interest  when  the  presence  of  a  microscopic  animal  organism 
was  announced  as  a  constant  occurrence  in  ague.f 

The  Italian  physicians,  Crudeli,  Marchiafava,  and  Celli,  had  described 
and  figured  remarkable  pigment  granules  in  the  blood-corpuscles  of  malarial 
cases. J  Next,  Laveran  in  1880,  and  Richard  soon  after,  discovered  pigmented 
amoeboid  bodies  and  flagellate  organisms  within  the  blood-discs  ('  Comptes- 

*  I  must  confess  that,  after  reading  carefully  the  details  of  the  experiments  in  question, 
and  studying  the  temperature  charts  which  Klebs  and  his  Italian  coadjutor  give,  I  fail  to 
see  that  there  is  anything  definite  or  characteristic  about  the  fever  which  occurred  in  their 
animals  after  injection  of  fluids  containing  the  so-called  Bacillus  malarice. — C  H  F 
(1880). 

t  Dr  North  quotes  ancient  belief  that  malaria  was  due  to  animalcula  iu  Varro's  words 
(' De  Re  Rustica,'  i,  12),  Cre.sctint  animalia  quadam  minuta. 

X  See  Professor  Crudeli's  paper,  with  drawings  of  blood-discs  after  Marchiafava  and 
Celli,  in  the  'Report  of  the  International  Medical  Congress  at  Copenhagen,'  vol.  ii,  p.  23. 
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rendus  '  for  1882),  and  named  them  Oscillatoria  malarice.  Celli  and  Guar- 
nieri  proposed  the  name  Flmmodium  malarice,  but  this  is  zoolo<ricalIy 
inaccurate.  Dr  Osier  confirmed  these  obsen-ations  in  America,  and  found 
outside  the  blood-discs,  crescentic  or  "  falciform  "  bodies  containin<r  jrra- 
nules,  and  pigmented  corpuscles  furnished  with  one,  two,  or  more  flagella 
in  active  motion  ("  The  HEematozoa  of  Malaria,"  with  figures,  •  Brit.  Med. 
Journal,'  March  12th,  1887).  In  Philadelphia,  Baltimore,  and  Washington, 
American  physicians  thirteen  years  ago  found  the  crescentic  bodies  and  pig- 
ment so  constant  that  they  were  a  means  of  diagnosis  practically.* 

Independently  of  these  observations  in  man,  flagellate  organisms  have- 
been  described  in  the  blood  of  mules  in  India  suffering  from  a  serious 
disease  known  in  the  Punjab  as  "  Surra,"  by  Dr  Griffith  Evans  and  Mr 
Steel  (in  Burma),  and  also  by  the  late  Dr  Timothy  Lewis  in  Indian  rats 
(•  Quart.  Journ.  Micr.  Sci.,'  1879  and  1884).  Dr  Crookshank  has  found  the- 
same  organism  in  the  blood  of  rats  in  England  ('  Journal  Koy.  Micr.  Soc.,' 
1886).  The  Indian  species  were  Mus  decumanu>i  and  M.  rufescd}.^  :  the 
organisms  in  their  blood  (named  Herpetomonas  by  Saville  Kent  in  his 
'Manual  of  the  Infusoria')  have  been  compared  to  the  SpiriUuvi  Oher- 
meieri,  to  spermatozoa,  to  Gaule's  '  Cystozoa  '  in  frog's  blood,  previously 
described  by  Lankester  {Drepanidium  ranarum),  and  to  stages  of  Gregari- 
nidse  or  other  forms  of  Leuokart's  Sporozoa.f 

The  specific  microzoon. — When  the  blood  of  a  patient  suffering  from 
malarial  fever  is  put  under  a  high  power  of  the  microscope,  a  greater  or- 
less  number  of  the  red  corpuscles  are  found  to  contain  a  minute  mass  of 
pigmented  protoplasm.  This  amoeba-like  organism  gradually  divides  into 
rosette-like  wedges,  and  these  form  into  globules  which  are  repi'oductive 
spores.  The  red  disc  bursts,  and  they  are  thus  transferred,  together  with 
free  pigment  granules,  to  the  liquor  sanguinis.  The  pigment  is  absorbed 
by  the  living  cells  of  the  blood  and  tissues  (leucocytes  and  fixed  cor2:)uscl©s), 
which  act  as  phagocytes  and  produce  the  characteristic  pigmentation  of 
malaria.  The  spores  (or  some  of  them)  acquire  a  large,  pale,  vesicular 
nucleus  with  a  nucleolus,  and  attach  themselves  to  the  red  corpuscles,  which; 
they  penetrate.  Usually  there  is  one  only  of  the  nucleated  parasites  which 
attack  each  blood-disc,  but  occasionally  there  are  two.  Here  they  show 
active  amoeboid  movements,  shooting  out  numerous  pseudopodia,  and  grow- 
ing on  the  globulin  of  the  host,  while  the  hsematin  forms  the  pigment. 
When  stained  with  methylene  blue,  the  nucleolus  and  scanty  sphere  of  proto- 
plasm, with  the  large  vesicular  nucleus,  look  in  optical  section  like  a 
"  sifmet  rinsr."  Finallv  the  active  movements  cease,  the  nucleus  and 
nucleolus  disappear,  and  the  living  parasite  breaks  up  into  spores  as  above 
described. 

Two  other  objects  are  seen  in  malarial  blood  which  are  veiy  charac^ 
teristic,  although  their  significance  is  at  present  not  fully  ascertained. 

One  is  the  "  crescent "  or  "  sausage-shaped  "  body  which  is  seen 
attached  to,  and  probably  within,  a  red  corpuscle.    It  is  marked  by  pig- 

*  During  a  visit  to  the  United  States  in  1888  tlie  writer  first  saw  marked  specimens 
of  tlie  cliaracteristic  discs  in  blood  taken  from  patients  snftering  from  asrue. 

t  On  this  and  inanv  other  points  tlie  reader  is  referred  to  Dr  Manson's 'Tropical 
Diseases,'  1898,  to  Dr  Osier's  article  in  '  AUbutt's  System,'  to  Surgeon- Major  Ross's  papers 
in  the  'Brit.  Med.  Journ.,' and  in  'Nature,'  March,  1900,  p.  522,  and  to  Thayer  and 
Hewitson's  "Malarial  Fevers  of  Haltimore "  (tlie  fifth  volume  of  the  '  Johns  Hopkins 
Hosp.  Reports,'  published  in  1895),  also  to  Dr  Cross's  '  Notes  on  Malarial  Fevers  of  West- 
Africa,'  1892. 
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ment  granules,  and  is  believed  by  Mannaberg  to  be  a  si/zi/giu/ii,  formed 
by  the  conjugation  of  two  of  the  hcemanioebse. 

The  other  object  above  mentioned  as  occurring  in  malarial  blood  is 
"  the  liagellated  corpuscle."  This  is  a  pigmented  globule  which  suddenly 
throws  out  long,  actively  moving  threads,  called  fiagella,  although  they 
are  probably  not  identical  with  the  long  cilia  of  jDrotozoa  and  iDrotophyta, 
which  are  properly  so  called.  These  flagellated  corpuscles  are  never  seen 
in  the  freshly-drawn  blood.  They  gradually  apjjear  in  a  drop  under  the 
microscope,  and  their  appearance  is  hastened  by  exposure  to  air  and 
admixture  of  a  little  water.  They  are  probably  external  spores,  and 
provide  for  the  second  phase  of  parasitic  life,  apparently  necessary  in 
addition  to  that  passed  in  the  blood  of  the  human  host. 

The  second  host  is,  as  first  surmised  by  Laveran,  worked  out  by  Manson, 
and  verified  by  Ross,  a  mosquito,  which,  when  it  pierces  the  skin  of  a 
malarial  patient,  takes  spores  of  the  haemamoeba  into  its  gastric  cavity 
along  with  the  blood-discs.  It  is  supposed  that  the  larvae  and  the  shallow- 
pools  and  puddles  they  inhabit  are  thus  infected  from  the  mosquito's  body,* 
and  that  the  coccidia  or  sporozoa  thus  transferred  to  mosquito  larvae  and  to 
the  water  they  inhabit  are  the  phase  in  which  the  contagium  re-enters  the 
body.  The  method  of  entrance  is  probably  most  often  by  an  infected  mos- 
quito imago  biting  a  healthy  man,  as  a  rabid  dog's  bite  transfers  the  virus 
of  hydrophobia ;  but  it  is  also  probable  that,  either  in  drinking-water  or 
dried  up  in  air,  the  parasites  may  gain  an  entrance  to  a  human  body  w'ith- 
out  again  passing  through  an  insect  host. 

The  mosquito  in  question  is  a  kind  of  gnat  belonging  to  the  genus 
Anopheles,  and  distinguished  by  its  proboscis  and  slender,  sharp  anterior 
part  of  the  body,  by  the  large  angle  it  makes  with  the  wall  or  other 
vertical  surface  on  Avhich  it  settles,  and  in  most  individuals  by  spots 
upon  its  wings. 

It  remains  to  state  that  following  up  the  original  observations  of 
Golgi,  in  1885,  numerous  researches  have  established  the  fact  that  the  mala- 
rial parasite  appears  in  different  forms  in  malarial  fevers  of  different  kinds. 
In  the  milder  winter  and  spring  forms  of  quartan  and  tertian  fever  there 
are  no  crescents "  found,  and  the  cycle  of  development  occupies  three 
days  in  the  former,  and  forty-eight  hours  in  the  latter.  In  the  more 
severe  summer  and  autumn  tertians  of  lialj  "  crescents "  occur,  as  also 
in  the  quotidian  fevers  of  the  tropics,  where  the  parasite  completes  its 
cycle  in  the  blood  of  the  patient  in  twenty-four  hours.  In  the  latter 
annular  forms  also  occur  ;  the  spores  are  more  minute  than  1  jj  in  dia- 
meter, and  some  of  the  haematozoa  are  stated  by  Marchiafava  to  be  un- 
pigmented.  Ross  calls  the  parasite  of  quartan  fever  Hcemamoeha  utalarUe, 
that  of  tertian  H.  vivax,  and  that  of  remittent  H.  priecor. 

Although,  it  has  not  yet  been  possible  to  "  cultivate  "  these  microzoa 
like  parasite  microphytes,  yet  there  is  reason  to  believe  that  each  of  the 
above  varieties  "  breeds  true."  Moreover,  beside  these  being  present  in  all 
cases  of  malaria,  and  never  being  found  in  the  blood  of  persons  unaffected 
by  it,  there  is  correspondence  between  the  cycle  of  the  parasites  in  the 
blood  and  that  of  the  fever  in  the  patient  ;  and,  lastly,  Avhile  they  dis- 

*  The  process  has  been  actually  traced  by  Ross  in  the  allied  Proteosoma,  and  by 
McCiilhun  of  Philadelpliia  in  the  Ralieridium,  both  of  them  parasiiic  coccidia  which  infest 
■"the  blood-discs  of  birds. 
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appear  when  the  fever  subsides  on  the  second,  third,  or  fourth  day,  they 
also  disappear  when  quinine  cuts  short  the  series  of  clinical  events. 

The  destruction  of  hemoglobin  by  the  parasite  explains  the  luuvuiia  of 
ague,  as  well  as  the  frequent  pigmentation  of  the  spleen,  liver,  and  other 
parts  of  the  body,  which  is  now  referable  to  the  pigment  granules  contained 
in  the  diseased  blood-discs.* 

We  must  now  separate  the  intermittent  and  remittent  fevers  widely  from 
the  other  specitic  fevers  in  which  a  bacterial  origin  is  proved  or  probable, 
and  include  as  a  natural  group  not^  only  ague  in  all  its  varieties,  but  bilious 
remittent  and  malignant  malarial  fevers,  haemogloblinuric  fever,  tropical 
dysentery,  and  tropical  abscess  of  the  liver.  We  have  also  learnt  that  tertian, 
quartan,  and  quotidian  agues  have  corresponding  differences  in  the  form  or 
stage  of  development  of  the  plasmodium.  and  are  thus  pathologically  as 
well  as  clinically  distinct. 

We  can  now  explain  why  moisture  is  necessary  for  malaria,  since  the 
Anopheles  lays  her  eggs  and  hatches  them  in  shallow  pools  and  puddles, 
not  in  deeper  water,  and  not  like  the  allied  genus  Culex  in  artificial  tanks, 
waterbutts,  and  basins.  The  geographical  distribution  of  malarial  fever 
closely  corresponds  with  that  of  mosquitoes,  although  there  remain  some 
seeming  exceptions,  one  of  which  is  the  prevalence  of  ague  in  former  times 
in  England. 

Lastly,  the  beneficial  effect  of  quinine  in  all  forms  of  malaria  is  now 
explained  by  its  poisonous  action  upon  the  hiiematozoa. 

Two  points  of  practical  importance  are  still  uncertain.  One  is  whether 
tfie  chief  or  sole  channel  of  entrance  of  the  microzoon  is  by  the  bite  of  the 
infected  mosquito  :  or  whether  the  contagion  from  the  dead  mosquitoes  or 
dried-up  larvse  may  sometimes  be  conveyed  to  the  alimentary  canal  by 
drinking-water,  or  to  the  throat  and  lungs  by  air. 

The  other  question  is  whether  the  true  mosquitoes  of  the  genus  Ano- 
pheles are  the  sole  conveyers  of  the  hsematozoa  in  the  case  of  man,  or 
whether  other  allied  Culicidce  may  take  part  in  the  production  of 
malarious  disease,  as  they  undoubtedly  do'  in  the  case  of  other  animals 
than  man,  and  other  sporozoa  than  the  hcem amoeba.  If  it  should  prove  to 
be  so,  the  several  kinds  of  malarial  fever,  and  the  several  kinds  of  hcema- 
mcehidce  which  correspond  with  them,  might  perhaps  have  each  a  corre- 
sponding species  of  Culex  or  Anopheles  for  its  conveyance. 

The  succession  of  symptoms  in  the  paroxysm  of  ague  must  be  regarded 
as  analogous  to  that  observed  in  cases  of  suppuration,  in  the  rigors  of 
pyrexia  and  sweating  of  pyaemia.  Like  an  epileptic  seizure,  the  ague-fit 
has  a  physiological  basis.  Its  recurrence  at  the  same  hour  on  successive 
days,  or  every  second  or  third  day,  is,  as  CuUen  originally  surmised,  con- 
nected with  the  diurnal  habit  of  body  which  is  so  plainly  manifested  in 
both  health  and  disease.  One,  therefore,  need  not  wonder  that  Griesinger 
and  Duchek  failed  to  modify  the  times  at  which  ague-fits  returned  by 
changing  the  patient's  hours  of  meals  and  his  other  habits  of  life. 

Diagnosis. — The  recognition  of  ague  is  for  the  most  part  easy,  but  it 
may  present  difficulties.  In  places  which  are  free  from  malaria  there  is 
sometimes  risk  of  the  real  nature  of  a  patient's  illness  being  overlooked, 

*  The  wliite  corpuscles  are  found  almost  always  to  be  diniinished  in  number  during  tlie 
presence  of  malarial  fever  or  cachexia.  See  Rogers,  '  Jouru.  Path,  and  Bact.,'  December, 
1898,  p.  402. 
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when  he  has  acquired  the  disease  elsewhere,  perhaps  while  travelling  in  a 
country  where  its  existence  was  unknown  to  him. 

In  regions  notoriously  malarious  the  physician  has  constantly  to  keep 
in  mind  that  ague  is  a-pt  to  complicate  other  diseases,  but  may  sometimes 
simulate  them.  Moreover  there  is  danger  of  carelessly  mistaking  for 
results  of  malaria  any  recun'ent  rigors  or  paroxysms  of  febrile  disturb- 
ance. Thus  Graves  relates  an  instance  in  which  the  intermittent  hectic 
of  phthisis  was  set  down  as  ague.  Another  disease  which  is  very  apt  to 
be  overlooked  in  malarial  districts  is  pycztnia.  In  reference  to  this,  Hertz 
remarks  that  the  pysemic  rigor  generally  sets  in  more  gi'adually  than  that 
of  ague  ;  that  its  subsidence  is  more  rapid  than  its  onset,  whereas  in  ague 
the  reverse  is  the  case;  and,  lastly,  that  in  pyiemia  there  is  very  seldom 
an  interval  of  complete  apyrexia,  lasting  for  twenty-four  or  even  for  twelve 
hours.  But,  as  we  have  seen,  ague  itself  may  be  merely  remittent.  The 
fever  attending  internal  suppicration,  particularly  of  the  gall-ducts,  or  that 
of  ulcerative  endocarditis,  may  also  be  attributed  to  malaria.* 

The  remittent  forms  of  malarial  fever  have  often  been  confounded  with 
enteric  fever.  Thus  in  Romney  Marsh  no  kind  of  fever  used  to  be  re- 
cognised except  that  due  to  the  endemic  malaria  ;  and  in  many  parts  of 
India  it  is  only  of  late  years  that  enteric  fever  has  been  recognised. 
"  Typho-malarious  fever "  is  probably  enteric  fever.  The  fievre  hilieuse 
hematurique  is  not  always  easily  distinguished  from  yellow  fever  in 
countries  where  both  diseases  prevail. 

The  most  important  points  for  diagnosis  used  to  be  the  periodicity  %i 
the  symptoms,  and  the  curative  effect  of  quinine.  To  this  we  can  now 
add  the  more  certain  and,  in  skilled  hands,  the  easy  recognition  of  the 
characteristic  appearances  in  the  blood-discs  due  to  the  hiematozoon. 

Prophi/laxis. — The  empirical  rules  which  were  laid  down  as  the  result 
of  observation  for  avoiding  malarial  fevers  in  the  south  of  Europe  and  in 
the  tropics  still  hold  good.  The  importance  of  wholesome  food,  pure 
water,  or  water  purified  by  boiling,  extreme  temperance,  avoidance  of  over- 
fatigue, or  exposure  to  sudden  chills,  and  the  value  of  comparatively  oool 
and  dry  spots  for  camps  and  houses,  are  explained  by  the  same  considera- 
tion as  has  frequently  been  mentioned  before,  that  there  is  a  certain  power 
of  resistance — or,  to  put  it  more  definitely,  of  phagocytosis,  by  w^hich  the 
organism  protects  itself  against  the  invasion  of  disease  :  and  this  applies 
to  microzoa  as  well  as  to  microphyta. 

Again,  the  advantage  of  draining,  and  the  protection  afforded  by  grow- 
ing plants  and  trees,  is  now  intelligible. 

But  we  are  now  able  to  advise  more  direct  and  definite  measures  to 
protect  against  the  contagion.  All  shallow  pools  and  puddles  in  the  neigh- 
bourhood of  houses  should  be  filled  up.  Any  small  collection  of  water 
should  be  searched  for  larvae  :  those  of  Culex  hang  downwards  from  the 
surface,  and  when  disturbed  sink  ;  those  of  Anopheles  float  on  the  surface, 
and  when  disturbed  wriggle  away  without  sinking.  They  may  be  destroyed 
by  emptying  and  brushing  out  all  the  receptacles  of  water,  or  by  pouring 
kerosene  or  tar  over  pools  and  puddles.    Mosquitoes  are  torpid  during  the 

*  I  ouce.sa\v  a  case  in  which  a  medical  man  was  finnly  convinced  of  tlie  presence  of 
ague,  until  his  patient  voided  a  quantity  of  horribly  foetid  pus  with  his  urine,  after 
wliich  a  rapid  recovery  took  place.  — C.  H.  F. 
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day,  and  may  be  killed  as  they  are  found  on  walls  ;  and  mosquito-curtains 
should  be  always  used  at  nijjht.* 

Lastly,  the  benefit  of  quinine  as  a  prophylactic  is  not  only  attested  by 
long  and  wide  experience,  but  is  now  contirmed  by  its  germicide  "  effect. 
Persons  passing  through  a  malarious  district  should  fortify  themselves 
against  infection  by  taking  daily  doses  of  sulphate  of  quinine  ;  and  when- 
ever the  first  sign  of  malarial  cachexia  appears,  the  inhabitants  of  such 
districts  should  have  recourse  to  the  same  druir. 

Treatment. — Ague  and  other  forms  of  malarial  cachexia  are  happily 
amenable  to  the  influence  of  a  drug  which  acts  in  what  used  to  be  called  a 
specific  manner, — /.  e.  certainly  and  without  any  obvious  physiological 
means. 

The  remedy  was  introduced  into  Europe  in  the  seventeenth  century  by 
the  Jesuit  missionaries  in  South  America,  and  was  named  Cinchona  in 
honour  of  the  wife  of  the  Spanish  Viceroy  of  Peru,  the  Countess  Cinchon, 
who  took  an  active  part  in  promoting  the  use  of  the  drug.  Jesuits' 
bark,  as  it  was  first  called,  is  taken  from  sevei-al  trees  of  the  natural  order 
Ruhiacece  and  the  genus  Cinchona^ — C.  succiruhra,  red  bark  ;  C.  calisaya, 
yellow  bark ;  C .  officinalis,  pale  bark ;  C.  lancifolia,  Columbian  bark. 
They  grow  in  the  Andes  of  South  America,  in  Jamaica,  and  have  been 
successfully  transported  to  India,  where  they  flourish  in  the  hill  country. 

The  powdered  bark  is  bulky  and  unpleasant  to  take,  and  the  decoction 
and  infusion  and  liquid  extract  are  equally  efficacious.  But  it  is  in  every 
way  better  to  give  the  pure  and  concentrated  quinine  ;  and  of  late  years  the 
synthetical  production  of  this  compound  has  greatly  diminished  its  cost. 

As  soon  as  possible  a  full  dose  of  quinine — 10,  15,  or  20  grains — should 
be  given  from  one  to  two  hours  before  the  expected  onset  of  the  paroxysm. 
During  the  cold  stage,  if  it  has  not  been  entirely  prevented  by  the  first 
dose  of  quinine,  the  patient  should  be  covered  up  warm  and  drink  freely 
of  hot  beverages.  In  the  hot  stage,  Dr  Crosse  advises  phenazone  ("  anti- 
pyrin  "),  cold  sponging,  and  cool  drinks.  If  the  sweating  does  not  come 
on  kindly,  hot  lic|uids  may  again  be  taken  and  pilocarpine  injected.  At 
the  end  of  the  sweating  stage  the  patient  should  be  carefully  dried  and  have 
a  change  of  linen.  He  may  then  get  up,  but  if  he  afterwards  goes  out  of 
doors  he  must  be  veiy  careful  not  to  take  cold. 

The  quinine  should  be  repeated  during  the  interval,  until  an  hour  or 
so  before  the  next  fit  is  expected.  Maclean  advises  that  the  patient  should 
never  have  less  than  thirty  grains  during  this  period.  It  is  best  given  in 
solution  with  a  little  sulphuric,  hydrochloric,  or  hydrobromic  acid.  Pills 
containing  quinine  are  apt  to  become  hardened  by  time,  so  as  to  pass 
through  the  stomach  undissolved.  If  vomiting  should  occur,  the  quinine 
may  be  administered  jjer  rectum  in  a  dose  of  fifteen  grains  suspended  in 
thin  starch. 

When  the  stomach  is  loaded,  an  emetic  is  often  useful,  and  if  there  is 
constipation  a  purgative ;  indeed,  many  experienced  physicians  advise  a 
single  dose  of  calomel  and  colocynth,  followed  by  a  saline  draught,  in 
every  case  at  the  onset ;  but  it  is  a  mistaken  practice  to  put  off  the  use 

*  A  full  account  of  the  practical  metliods  of  c  irryino:  out  tliese  indications  is  given  in 
a  useful  manual  of  '  Instructions  for  tlie  Prevention  of  Malarial  Fever,'  issued  by  the 
School  of  Tropical  Medicine,  recently  established  at  Liverpool  (1899). 
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of  quinine  until  the  tongue  has  become  clean,  and  Sir  Joseph  Fayrer  says 
that  after  a  first  dose  calomel  is  better  omitted. 

If  in  the  cold  stage  symptoms  of  collapse  threaten,  recourse  should  be 
had  to  strong  brandy,  coffee,  ammonia,  or  ether. 

It  very  rarely  happens  in  recent  cases  of  ague,  when  quinine  is  pro- 
perly given,  that  the  patient  has  any  subsequent  attack  of  the  same 
severity  as  before  ;  and  within  a  few  days,  or  in  a  week  or  two  at  latest, 
they  almost  always  cease.  But  in  certain  cases,  especially  those  of  long 
standing,  Indian  physicians  used  to  prescribe  Warburg's  tincture  as  a  dia- 
phoretic and  febrifuge.* 

The  writer  has  found  Fowler's  solution  particularly  useful  in  neuralgia, 
anaemia,  and  other  sequelae  of  malaria  when  a  patient  has  returned  to 
England  after  a  long  period  spent  in  India,  China,  or  Madagascar. 

For  the  dangerous  remittent  and  continuous  forms  of  ague,  and  for 
those  anomalous  cases  which  simulate  other  diseases,  quinine  is  still  the 
remedy,  and  it  must  be  employed  boldly.  Maclean  insists  on  the  import- 
ance of  watching  for  even  a  slight  remission,  using  it  as  an  opportunity 
of  giving  fifteen  or  twenty  grains  of  quinine  by  the  mouth,  and  re- 
peating the  dose  in  two  hours'  time. 

The  malarial  cachexia  requires  the  administration  of  iron  as  well  as 
quinine,  but  even  these  remedies  are  of  secondary  importance  in  comparison 
with  the  removal  of  the  patient  to  a  healthy  locality. 

Maclean  speaks  strongly  of  the  value  of  the  ointment  of  red  iodide  of 
mercury  in  the  treatment  of  chronic  enlargements  of  the  spleen  and  of 
the  liver.  He  directs  that  a  piece  of  the  size  of  a  nutmeg  should  be 
rubbed  into  the  hypochondriac  region,  and  that  these  parts  should  be 
then  exposed  to  the  sun  or  to  the  heat  of  a  fire.  The  writer  has  tried 
this  plan  with  apparent  benefit. 

In  hlackwater  fever  Dr  Crosse  advises  a  free  purge  to  begin  with, 
followed  by  quinine  and  stimulants.  To  check  vomiting,  a  mustard  plaster 
should  be  laid  on  the  pit  of  the  stomach.  If  there  is  suppression  of  urine 
he  prescribes  mustard  to  the  loins,  diaphoretics,  jaborandi,  and  chloral 
hydrate,  with  bicarbonate  of  sodium  to  diminish  the  acidity  of  the  urine. 
During  convalescence  a  sea  voyage  is  the  most  valuable  treatment,  but 
iron,  arsenic,  and  nitro-hydrochloric  acid  are  also  useful.  Like  other  phy- 
sicians of  experience  in  tropical  Africa,  he  entirely  rejects  Prof.  Koch's 
somewhat  hasty  assertion  that  the  haematuria  of  Blackwater  fever  is  merely 
the  result  of  treatment  with  overdoses  of  quinine. 

*  Dr  Hale  White  gives  its  compositiou  ns  proof  spirit  with  quinine,  aloes,  rhubarb, 
opium,  and  camphor,  together  with  various  aromatic  herbs  as  saffron,  fennel,  elecampane, 
angelica,  cubeb,  and  myrrh,  to  which  are  sometimes  itdded  zedoary  and  white  agaric. 
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"  Hydropliobiam  Grseci  vocant:  miserrimum  genus  morbi." — Celsus, 

Hutonj— Course :  inciihation— symptoms— The  contagion— liahies  in  animals — 
Distribution — Anatomij — I'athology — Diagnosis — Prevention  and  treatment 
by  an  attenuated  viriis. 

Synonyms. — Rabies  canina — Lyssa  {Xvaaa,  raging  madness). — Fr.  La 
rage. — Germ.  Hundswuth,  Wasserscheu. 

Definition. — A  specific  infective  disease,  communicated  to  man  by  the 
bite  of  animals,  with  a  long  incubation,  symptoms  referable  to  the  nervous 
centres,  a  short  course,  and  a  grave  prognosis. 

History. — From  the  time  of  Aristotle  it  has  been  known  that  dogs  are 
liable  to  a  fatal  disease  which  they  transmit  by  their  bite ;  and  this  disease 
when  occurring  in  man,  was  called  "  Hydrophobia,"  from  the  dread  of 
water  which  is  sometimes  one  of  its  symptoms.  In  most  of  the  lower 
animals  that  symptom  is  absent,  and  in  them  it  is  called  "  rabies,"  i.  e. 
madness.  But  though  the  names  are  two,  the  disease  is  one  and  the  same  ; 
and  rabies  is  the  better  term. 

Although  the  symptoms  of  this  terrible  disease  are  those  of  paroxysmal 
nervous  convulsions,  its  natural  place  is  among  infective  diseases,  either 
near  Tetanus,  which  also  is  in  its  symptoms  a  neurosis,  or  near  Glanders 
and  Anthrax,  which  also  are  transferred  from  animals  to  man. 

Incubation. — After  the  healing  of  the  wound  inflicted  by  the  teeth  of  a 
rabid  dog,  a  period  of  incubation  follows,  which  is  of  uncertain  duration, 
and  often  prolonged  beyond  that  of  all  other  infective  diseases.  Bollinger, 
in  Ziemssen's  '  Handbuch,'  says  that  in  60  per  cent,  of  all  cases  in  the 
human  subject  it  is  between  eighteen  and  sixty  days,  in  6  per  cent, 
between  three  and  eighteen  days,  and  in  34  per  cent,  longer  than  sixty 
days.  How  protracted  it  may  be  we  cannot  positively  tell.  Instances  have 
been  recorded  in  which  three  years,  five  years,  and  even  more  were  sup- 
posed to  have  elapsed.  It  is  possible,  however,  that  in  these  cases  the 
true  infection  took  place  subsequently,  and  without  the  patient's  knowing 
it.  Mr  Youatt  succeeded  in  tracing  certain  cases  to  sources  that  might 
easily  have  been  overlooked  :  one,  in  a  man,  to  his  having  tried  to  untie 
with  his  teeth  a  knot  in  a  cord  by  which  a  rabid  dog  had  been  confined  ; 
and  another,  in  a  woman,  to  her  having  used  her  teeth  to  press  down  the 
seam  in  mending  a  tear  in  her  dress  caused  by  the  bite  of  a  rabid  animal. 

The  following  are  the  results  of  inquiries  as  to  the  period  between  the 
bite  and  the  appearance  of  symptoms  in  cases  admitted  to  Guy's  Hospital. 
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Six  were  published  by  Dr  Bright  (1820-30).  Seven  more  were  reported  by 
Mr  Cooper  Forster  in  the  '  Guy's  Hospital  Reports  '  for  186C  (Third  Series, 
vol.  xii,  p.  1).  The  incubation  in  these  thirteen  cases  varied  between  four 
weeks  and  eleven  months,  except  one  in  1854,  which  occurred  in  the  prac- 
tice of  Dr  Hughes,  in  which  it  was  supposed  to  be  from  five  to  seven  years. 
In  ten  eases  which  have  occurred  since  the  publication  of  that  report  (1867- 
89),  collected  for  the  third  edition  of  this  book  by  Dr  E.  W.  Goodall,  the 
periods  of  incubation  were  nineteen  weeks,  thirty-five  days,  thirty-eight 
days,  forty  days,  nine  weeks,  nearly  twelve  weeks,  thirteen  weeks,  and 
about  twelve  weeks  respectively,  and,  more  doubtfully,  four  weeks ;  while 
in  the  tenth  case  (a  man  aged  thirty-six,  Avho  died  in  1878)  no  certain  evi- 
dence could  be  obtained,  either  from  the  patient  or  his  friends,  that  he  had 
ever  been  bitten  by  a  dog.  No  doubt  the  period  of  incubation  varies  more 
than  in  other  specific  diseases,  but  in  all  the  most  authentic  and  well- 
observed  cases  it  is  more  than  a  month  and  less  than  a  year. 

In  132  cases  of  rabies  selected  by  the  Registrar-General  (1886)  on 
account  of  the  circumstances  being  accurately  known,  the  shortest  incuba- 
tion was  eleven  days,  in  a  child  bitten  by  a  rabid  cat.  In  23  cases  it 
was  under  a  month,  in  64  between  one  and  two  months,  in  21  between 
two  and  three  months,  in  124  it  was  under  five  months,  in  127  under  ten 
months,  and  in  130  under  two  years.  In  one  case  it  was  supposed  to  be 
between  three  and  four  years,  and  in  one  other  above  four  years. 

The  most  frequent  incubation  period  is  about  six  weeks.  It  is  never 
less  than  three  weeks  and  seldom  more  than  three  months.  When  the  in- 
fecting wound  is  on  the  face  the  incubation  is  probably  shorter.  In  chil- 
dren also  it  is  usually  shorter  than  in  adults. 

Expei'imental  inoculation  in  dogs,  rabbits,  and  other  animals  shows,  on 
the  whole,  shorter  incubation  than  when  the  disease  dates  from  the  inflic- 
tion of  a  bite  by  a  rabid  animal ;  and  when  the  virus  is  introduced  not  sub- 
cutaneously,  but  beneath  the  dura  mater  after  trephining  the  skull,  the 
period  of  incubation  is  measured  by  days,  a  week  being  a  very  frequent 
time.* 

Prodroma. — In  some  cases  the  earliest  indication  of  the  onset  of  rabies 
is  afforded  by  an  uneasy  sensation  in  the  seat  of  the  bite,  which  becomes 
pa;inful,  or  tingles,  or  itches,  or  feels  cold  ;  sometimes  the  cicatrix  may  be 
seen  to  be  reddened,  livid,  or  swollen.  The  pain  or  other  morbid  sensation 
extends  upwards  along  the  nerves  from  the  hand  into  the  arm  and  up  to 
the  shoulder,  as  in  a  coachman  whose  case  is  recorded  by  Sir  Thomas 
Watson. 

lu  a  gentleman  who  came  under  tlie  care  of  Mr  Cooper  Forster  in  1866  the  pain  was  of 
extraordinary  severity  :  it  came  on  in  paro.vysms,  obliging  him  to  stop  suddenly  in  the 
street,  and  to  cry  out ;  it  was  not  referred  to  the  course  of  any  particular  nerve.  There 
was  in  that  instance  no  redness  or  tenderness  of  the  cicatrix.  The  arm,  however,  felt  much 
colder  thiin  the  other  one.  He  had  been  bitten  eleven  months  previously,  and  in  the  inter- 
vening time  he  had  three  or  four  times  complained  of  paiu  up  the  arm  and  twitchino-s  in 
the  hand. 

Other  early  symptoms  are  restlessness,  irritability,  and  depression  of 
spirits.  The  patient  suffei's  from  nausea  and  loss  of  appetite  ;  he  com- 
plains of  headache,  is  sleepless,  and  has  a  distressing  sense  of  apprehension. 
It  is  curious  that  he  often  says  nothing  about  having  been  bitten,  or  may 

*  See  Horsley's  lecture  before  the  Epidemiological  Society,  Feb.  13th,  1889  ('  Brit. 
Med.  Journ.,'  p.  342),  and  Bradford's  Brown  Lectures  ('  Lancet,'  February,  1900). 
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vehemently  deny  it ;  and  yet  he  may  make  other  remarks  which  show  that 
his  mind  is  dwelling  on  the  subject,  and  that  he  is  trying  to  persuade  him- 
self that  he  need  not  be  afraid. 

Often  these  premonitory  symptoms  are  absent.  In  that  case,  the  first 
characteristic  symptom  is  a  repugnance  to  fluid.  Sometimes  there  is  diffi- 
culty in  swallowing,  from  a  feeling  of  tightness  about  the  throat.  Sir 
Thomas  Watson's  patient,  the  coachman,  refrained  on  account  of  a  similar 
sensation  from  sponging  himself  as  usual  with  cold  water,  though  he 
remarked  that  he  "  could  not  think  how  he  could  be  so  silly." 

Symptoms  when  developed. — The  above  prodromal  or  early  stage 
generally  lasts  from  one  to  three  days,  but  sometimes  it  is  altogether 
absent.  In  either  case  the  full  development  of  the  disease  is  ushered  in 
by  the  sudden  occurrence  of  violent  convulsive  paroxysms,  affecting  the 
muscles  of  deglutition  and  those  of  respiration,  and  repeated  at  frequent 
intervals.  They  are  excited  in  many  ways.  The  attempt  to  drink  almost 
always  causes  a  fit  ;  the  sight  of  water  in  a  basin  often  has  a  similar 
effect.  Watson  mentions  a  case  in  which  the  patient  was  thrown  into  a 
violent  state  of  agitation  by  hearing  a  dresser,  who  was  sitting  up  with 
him,  pass  urine.  The  least  draught  of  air,  the  waving  of  a  mirror  before 
the  eyes,  the  opening  or  shutting  of  a  door,  the  slightest  touch  upon  the 
skin,  the  attempt  to  comb  the  hair,  may  excite  an  attack.  Sometimes  the 
patient  succeeds  in  gulping  down  a  little  fluid  by  carrying  it  to  his  mouth 
with  the  eyes  shut,  or  he  may  insist  on  being  left  alone  in  order  to 
swallow  better.  Watson  saw  one  man  who  so  dreaded  anyone's  breath  on 
his  face  that  he  would  not  converse  with  the  apothecary  of  the  hospital 
except  in  such  a  position  that  the  chin  of  each  of  them  rested  on  the 
other's  shoulder.  The  fits  often  consist  of  a  series  of  shuddering  or 
sobbing  movements,  more  or  less  like  those  which  occur  when  one  steps 
into  a  cold  bath.  Sometimes,  however,  they  are  attended  with  tonic 
spasms  of  the  cervical  muscles. 

The  following  description  of  the  more  violent  paroxysms  was  drawn  up 
by  Dr  Bushell,  now  Physician  to  the  British  Legation  at  Pekin,  from  a 
case  which  occurred  while  he  was  dresser  to  Mr  Cooper  Forster.  At  the 
onset  of  a  severe  spasm  the  patient  springs  up  in  bed,  and  puts  his  hands 
furiously  to  his  throat,  as  if  to  tear  something  away  ;  the  head  is  thrown 
violently  back,  the  mouth  is  opened,  and  the  eyeballs  are  protruded  ;  then 
he  makes  several  expiratory  efforts,  sometimes  with  a  shrill  screaming 
cry  ;  the  head  is  thrown  violently  from  side  to  side  ;  the  hands  are  tossed 
wildly  about,  beating  his  chest,  and  striking  anything  that  is  near."  Some- 
times the  jaws  are  sharply  brought  together,  so  that  credulous  bystanders 
think  the  patient  is  trying  to  bite  them.  His  barking  like  a  dog  is  no 
doubt  a  fabulous  addition.  Bollinger  denies  that  trismus  ever  occurs,  or  a 
general  tonic  spasm  like  that  of  tetanus.  Nor  is  there  an  authentic  case 
in  which  opisthotonos  was  present.  Sometimes  these  convulsions  seem  to 
be  spontaneous,  but  often  they  can  be  recognised  as  reflex  spasms  from  a 
sensory  excitation.    The  skin  is  hypersesthetic,  particularly  to  cold. 

The  duration  of  the  paroxysms  is  variable.  According  to  Bollinger, 
they  occasionally  last  from  thirty  to  forty-five  minutes.  When  they  are 
protracted  the  patient's  face  becomes  pale  and  livid,  and  is  covered  with 
sweat.  The  countenance  assumes  a  look  of  terror,  and  the  pupils  are 
widely  dilated.  The  pulse  is  rapid,  the  respiration  also  quickened,  in-e- 
ofular,  and  more  or  less  forced. 
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The  temperature  varies  greatly.  It  is,  as  a  rule,  slightly  raised,  some- 
times normal,  and  occasionally  rises  to  103°  or  even  105°,  as  in  a  case 
noted  by  Mr  Southam,  of  Manchester  ('  Brit.  Med.  Journ.,'  1881,  vol.  ii, 
p.  814). 

The  urine  appeal's  to  be  usually  unaffected ;  sometimes  febrile,  rarely 
albuminous.  The  occasional  presence  of  a  reducing  agent  is  perhaps  due 
to  inhalation  of  chloroform. 

In  women  and  young  children  the  course  of  rabies  is  often  compara- 
tively mild,  although  it  is  even  more  quickly  fatal  than  in  men  ;  this  was 
so  in  two  of  Sir  Thomas  Watson's  cases,  one  in  a  lady  aged  thirty-two,  the 
other  in  a  girl  only  five  years  old ;  also  in  a  little  girl  who  died  in  Guy's 
Hospital  in  1875,  who  was  so  slightly  affected  that  Mr  Stocker  supposed 
her  to  be  only  hysterical.  In  other  cases,  however,  children  affected  by 
hydrophobia  exhibit  the  most  frantic  mania. 

There  is  an  inability  to  swallow  even  during  the  intervals  of  the  fits. 
The  patient,  who  is  much  distressed  by  thirst,  may  resolutely  carry  the 
glass  to  his  lips,  but  as  soon  as  a  little  water  has  entered  his  mouth  a 
sudden  spasm  of  the  pharynx  throws  it  out  again.  A  viscid  saliva  which 
collects  in  the  mouth  is  a  source  of  great  annoyance  ;  it  is  hawked  up 
with  noisy  eft'ort,  and  spat  out  upon  the  floor  in  all  directions.  Another 
symptom,  only  present  in  certain  cases,  is  priapism,  with  frequent  involun- 
tary emissions.  Trousseau  observed  painful  hypergesthesia  of  the  genital 
organs. 

The  mental  state  between  the  convulsive  attacks  is  one  of  great  agita- 
tion. As  the  disease  advances  the  patient  raves  at  those  around  him,  and 
sometimes  has  to  be  forcibly  held  down.  Not  infrequently  death  occurs  by 
suffocation  in  the  middle  of  a  paroxysm,  and  more  or  less  suddenly. 

The  whole  duration  of  the  disease  is  seldom  a  week,  and  sometimes  it 
terminates  within  from  twelve  to  forty-eight  hours.  In  eight  cases  death 
occurred  in  twenty-four  hours,  in  eighty-seven  between  the  first  and  the 
seventh  day,  in  five  on  the  eighth,  and  in  one  case  on  the  ninth,  tenth, 
and  twelfth  days  respectively  (Registrar-General's  '  Report,'  1886). 

Sir  Thomas  Watson's  coachman  did  not  die  until  the  middle  of  the 
seventh  day.  His  end  was  very  gradual ;  the  pulse  gi'ew  rapid  and  weak, 
the  mental  powers  failed,  he  lay  moaning  and  tossing  from  side  to  side, 
frothy  saliva  ran  from  his  mouth,  he  lost  the  power  of  moving  his  left 
arm,  liquid  stools  were  passed  involuntarily,  the  lower  extremities  grew 
cold,  and  the  coldness  extended  up  to  the  chest.  Some  patients  have 
towards  the  last  become  paraplegic,  as  we  shall  see  rabbits  do.  In  the 
more  protracted  cases  the  spasms  may  cease  for  some  hours  before  death, 
the  patient  be  calm  and  able  to  talk  or  drink  or  wash  his  hands  without 
discomfort ;  but  nevertheless  the  coldness  of  his  surface,  and  the  absence  of 
pulse  at  the  wi'ist,  show  that  there  is  no  real  improvement. 

Contagion  from  rabid  animals. — Rabies  in  man  is  doubtless  caused  in 
all  cases  by  the  transference  of  specific  virus  ;  but  it  is  not  completely 
known  or  determined  whether  the  disease  is  ever,  under  any  conditions, 
communicated  from  one  himian  being  to  another.  No  case  is  known  of  the 
kind,  and  medical  men  and  nurses  always  escape,  although  the  poisonous 
saliva  is  often  ejected  on  their  clothes  and  hands  and  faces.  In  former 
times  the  dread  of  catching  the  disease  was  so  great  that  the  patient  was 
sometimes  smothered  between  feather  beds,  or  was  allowed  to  bleed  to 
death  through  an  opened  vein.    Bollinger  says  that  on  the  military  frontier 
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of  Austria  persons  labouring  under  rabies,  or  suspected  of  it,  were  liable  to 
be  shot  by  their  neighbours,  and  that  those  who  have  been  bitten  by  riibid 
dogs  sometimes  commit  suicide. 

There  is  no  doubt  that  the  virus  resides  in  the  saliva  and  salivary 
glands,  and  there  appears  to  be  little  doubt  that  it  is  present  during  the 
incubation  period  in  a  dog.  Magendie  long  ago  produced  rabies  in  dogs 
by  inoculating  them  with  the  saliva  of  hydrophobic  patients.  Pasteur  has 
now  proved  that  the  spinal  cord  is  also  the  seat  of  the  virus  ;  and  that 
inoculations  from  it,  especially  if  introduced  under  the  dura  mater,  after 
trephining  the  skull,  will  reproduce  the  disease  in  dogs  and  rabbits. 

The  disease  in  animals. — Rabies  may  occur  in  many  kinds  of  animals 
beside  dogs.  It  is  common  in  wolves,  jackals,  and  foxes,  and  the  bite  of  a 
rabid  wolf  is  notoriously  the  most  dangerous  of  all.  The  skunk  is  said 
to  be  very  liable  to  rabies.  Cats  are  sometimes  affected  by  it,  but  far  less 
frequently  than  dogs.  A  scratch  from  a  cat  is  believed  to  have  conveyed  it 
to  a  child,  no  doubt  from  the  claws  having  been  moistened  with  her  saliva. 
Among  herbivora,  oxen,  horses,  goats,  sheep,  pigs,  rabbits,  and  guinea- 
pigs  are  capable  of  being  infected  by  inoculation,  or  if  they  are  bitten  by 
rabid  dogs.  Youatt  recorded  a  case  in  which  a  groom  took  hydrophobia 
through  a  scratch  which  he  received  from  the  tooth  of  a  rabid  horse. 

Rabies  broke  out  as  a  destructive  epidemic  among  the  fallow-deer  in 
the  Royal  park  at  Richmond  in  1889,  and  soon  afterwards  in  the  Marquis 
of  Bristol's  park.  More  than  450  died  out  of  a  herd  of  between  600 
and  700  in  the  course  of  three  months.* 

A  most  important  question  is  what  indications  should  lead  one  to 
decide,  when  a  person  is  bitten  by  a  dog,  that  the  animal  is  rabid.  Mr 
Youatt  met  with  cases  in  which  a  dog  exhibited  no  symptom  of  rabies 
when  it  inflicted  the  fatal  bite,  though  it  was  soon  afterwards  attacked. 
No  fewer  than  eighteen  or  nineteen  instances  of  this  kind  have  been  col- 
lected. They  seem  to  show  that  the  disease  is  infective  even  during  its 
period  of  incubation,  which  in  dogs  is  believed  to  be  generally  of  from  three 
to  five  weeks'  duration,  but  occasionally  to  be  prolonged  over  as  many 
months.  It  is  evident,  therefore,  that  when  a  dog  is  killed  soon  after 
having  bitten  a  human  being,  one  can  never  be  quite  sure  that  hydro- 
phobia may  not  supervene.  The  proper  course  is  to  keep  the  animal 
securely  confined  for  some  weeks. 

There  are  two  varieties  of  the  disease  in  dogs,  though  the  symptoms 
often  coincide  in  the  same  case ;  one  characterised  by  maniacal  excitement, 
the  other  by  paralysis  of  the  jaw,  so  that  it  hangs  down  and  allows  a 
frothy  saliva  to  run  out  of  the  mouth.  In  each  form  the  bark  is  altered 
into  what  is  described  as  a  "  hoarse  inward  sound,  dissimilar  from  its  usual 
tone,  and  generally  terminating  with  a  peculiar  howl."  Towards  the  last 
the  hind  legs  and  the  loins  become  paralysed,  so  that  the  dog  staggers 
about  and  falls.  Thus  the  popular  distinction  between  ordinary  rabies  and 
"  dumb  rabies  "  with  paralysis  is  not  without  foundation. 

One  of  the  earlier  symptoms  is  an  extraordinary  perversion  of  the 
appetite,  the  animal  eating  hair,  straw,  sticks,  bits  of  string  or  leather, 
earth,  stones,  and  other  substances,  which  may  be  discovered  in  the  stomach 
after  death,  mixed  with  brownish  mucus.    Their  presence  often  affords  a 

*  See  Adami's  interesting  account  in  the  '  Brit.  Med.  Journ.'  for  Oct.  12th,  1889. 
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valuable  indirect  proof  that  a  dog  which  has  been  kiiled  under  the  suspicion 
of  rabies  was  really  affected  with  that  disease. 

The  coat  is  rough,  the  dog  refuses  food,  is  restless,  melancholy,  and 
slinks  away  by  itself.  Change  of  disposition  and  of  voice  are  also  striking 
indications  of  rabies  in  a  dog. 

As  already  remarked,  a  dread  of  water  is  not  a  symptom  of  rabies  in 
any  animal  except  man.  "  Mad  dogs,"  as  they  are  commonly  called,  plunge 
their  muzzles  into  water  and  lap  it  up  eagerly,  for  they  are  very  thirsty, 
although  they  may  not  be  able  to  swallow. 

Rabies  is  ahvays  fatal  in  dogs — usually  within  a  week  after  the  sym- 
ptoms have  appeared,  occasionally  after  nine  or  ten  days.  The  following 
case  is  taken  from  the  '  Guy's  Hospital  Gazette,'  Januars^  ."jOth,  181)7  : 

Coining  home  one  ufteruooii,  I  was  told  tliat  Keuuy  (a  well-bred  Irisli  terrier)  had  just 
swallowed  a  piece  of  string  and  run  out,  1  followed  him,  and  found  him  eating  some 
geraniums.  Remembering  this  habit  as  a  symptom  of  rabies,  I  called  him  and  locked  him 
up  in  the  yard  where  his  kennel  was,  gave  him  food  and  water,  and  forbade  anyone  to  go 
near  him.  On  inquiry,  the  servants  siud  that  all  that  morning  lie  had  been  dull  and  stupid, 
and  had  often  rubbed  his  face  on  the  floor.  Moie  important  was  the  fact  that  he  had  been 
bitten  in  the  ear  by  a  strange  dog  three  weeks  and  three  days  before. 

Next  day  he  would  not  eat,  but  drank  water  and  recognised  me. 

On  tlie  third  day  of  his  illness  his  constant  salivation,  moping,  and  refusal  of  food  made 
me  determine  to  take  him  at  once  to  the  Brown  Institution  in  the  Wandsworth  Road.  The 
muzzle,  which  did  not  fit  well,  he  soon  worked  off,  but  he  sat  quietly  between  my  knees, 
and  did  just  as  he  was  bid.  Before  we  arrived  at  our  destination  I  noticed  that  his  jaw 
began  to  droop.  He  followed  me  into  tlie  yard,  showing  no  excitement,  but  great  depres- 
sion, like  a  dog  tired  out,  or  one  that  had  been  beaten.  Thankful  1  was  when  I  saw  him 
safe  in  a  large  iron  cage  with  a  good  padlock.  Dr  Sherrington  was  not  there  at  the  time, 
but  the  man  who  received  him,  and  who  had  seen  many  cases  of  hydrophobia,  said  he  felt 
sure  that  was  the  disease. 

I  was  not  able  to  go  to  see  him  next  daj',  but  the  one  following,  the  fifth  of  his  illness, 
I  did  so,  and  found  him  greatly  changed.  His  beautiful  coat  was  rough  and  staring;  his 
jaw  fallen  and  dripping  with  saliva.  He  could  not  bark,  but  howled  in  a  most  distressing 
way,  and  instead  of  coming  to  be  made  much  of  as  usual,  he  rushed  furiously  at  the  bars 
of  his  cage  like  a  wild  beast. 

I  was  told  that  there  was  now  no  doubt  at  all  of  the  diagnosis,  and  that  he  would  pro- 
bably live  for  another  day,  perhaps  for  two.  There  was  no  object  in  prolongini:  his  life, 
and  he  was  put  painlessly  out  of  his  misery  with  a  drachm  of  Scheele's  hydrocyanic  acid. 

In  rabbits  the  symptoms  of  rabies  (transmitted  from  dogs)  are  like 
those  of  dumb  madness,  in  the  absence  of  excitement  and  the  development 
of  paraplegia,  which,  as  in  dogs,  takes  the  form  of  "  acute  ascending 
paralysis."  A  man  who  was  bitten  by  a  rabid  cat  in  1886  died  under  Dr 
Bristowe  in  St  Thomas's  Hospital  with  symptoms  of  this  kind. 

The  study  of  the  disease  when  reproduced  by  inoculation  in  animals 
shows  a  very  similar  series  of  symptoms  to  those  which  are  characteristic 
in  man.  There  is  first  a  stage  of  excitement  with  visual  delusions  :  then 
hypersesthesia  with  reflex  spasms  ;  next  the  stage  of  mania,  and  (particu- 
larly in  rabbits)  paraplegia,  corresponding  to  the  "  dumb  rabies  "  of  dogs  ; 
and  lastly,  death,  often  by  sudden  syncope. 

Distribution.- — At  one  time  rabies  was  supposed  to  occur  chieflv  in  tem- 
perate climates,  but  this  is  not  the  case.*  The  only  part  of  the  world  in 
which  it  is  as  yet  unknown  is  Australia.  Like  other  specific  diseases  it  is 
often  absent  from  a  town  for  several  years  together,  until  some  accident 
introduces  it  and  it  becomes  epidemic.    Extensive  epidemics  occurred  in 

*  The  following  statement  of  the  deaths  from  hydrophobia  which  occurred  in  the 
Punjab  is  taken  from  a  report  by  Brigade-Surgeon  Bellew  -. — Population  of  the  province 
17,514,978.  Deaths  from  hydrophobia:  in  1879,  69;  1880,  107;  1881,  139;  1882  128- 
1883,  117;  1884,  158;  1885,"  146. 
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the  west  of  Eurcvpe  in  1720-23,  in  England  in  1754-62,  in  Malta  in  1847, 
and  in  Shanghai  in  1867.  It  was  much  more  common  in  London  before  the 
muzzling  order  was  enforced  and  after  it  was  given  up. 

Between  1820  and  1830  six  cases  of  human  rabies  occurred  in  Guy's 
Hospital.  Two  occurred  in  1831,  one  in  1837,  and  then  none  for  nearly 
twenty  years.  In  1856  there  was  a  single  case  admitted,  in  1865  two,  and 
in  1866  the  case  of  a  private  patient  of  Mr  Forster's  was  alone  recox'ded. 
Then  again  there  was  a  pause  for  several  years,  the  next  case  occurring  in 
1874.  In  1875  another  was  admitted,  three  in  1877,  and  one  in  1878. 
After  five  years'  interval  there  was  one  case  in  1883,  two  in  1885,  and  one 
in  1886.    None  were  admitted  in  1887-8-9,  and  two  1890—1900. 

For  London,  the  Registrar-General's  returns  show  twelve  deaths  from 
hydrophobia  in  1838,  and  four  in  1839.  Then  only  one,  three,  four,  two, 
three,  two,  in  the  successive  years  to  1845,  none  in  1847,  '49,  and  '52,  and 
only  one  in  1846,  '48,  '50,  '51,  and  '53.  Seven  were  returned  in  1854,  and 
two  in  1855  and  '57.  None  in  1856  and  none  in  1858,  '59,  '60,  '61,  and 
'62.  Two  in  1863,  and  none  again  in  1864,  but  nine  in  1865,  and  six  in 
1866.  There  were  three  in  1867  and  '69,  none  in  '68  and  '70  ;  one  in 
1871,  '72,  and  '73.  Then  there  were  nine  in  1874,  six  in  1875,  six  in 
1876,  and  sixteen  in  1877  ;  five  in  1878,  two  in  1879,  three  in  1880,  five 
in  1881,  four  in  1882,  eight  in  1883,  nine  in  1884,  and  in  1885  no  less  than 
twenty-seven.  In  1886  the  number  suddenly  fell  to  nine — after  muzzling 
was  enforced, — and  in  1887  and  1888  there  was  not  a  single  death.  In 
twenty  years  (1869-88)  there  were  780  deaths  in  England  and  Wales. 

In  England,  the  greatest  number  of  cases  of  rabies  occur  in  Lancashire, 
Cheshire,  and  the  West  Riding  of  Yorkshire,  and  the  next  greatest  number 
in  London  and  the  home  counties. 

According  to  the  popular  belief,  the  disease  is  more  frequent  in  the  hot 
season  than  dui'ing  winter  and  spring.  Of  132  cases,  throughout  England 
and  Wales,  fifty-one  occurred  in  July,  August,  and  September. 

Frequency. — Only  some  of  those  who  are  bitten  by  rabid  animals  are 
attacked  by  the  disease  :  several  writers  agree  in  fixing  the  proportion  at 
about  50  per  cent.,  but  this  is  certainly  far  too  high.  Inasmuch  as  the  dis- 
ease if  left  to  itself  is,  so  far  as  is  known,  always  fatal,  we  may  take  the  mor- 
tality among  persons  bitten  by  rabid  dogs  as  indicative  of  the  frequency 
with  which  the  disease  is  developed.  The  statistics  in  the  department  of 
the  Seine  for  1887,  reported  by  M.  Dujardin  Beaumetz,  and  those  of  the 
county  of  Lancaster  for  the  same  year  very  nearly  agree  :  in  and  near 
Paris  there  were  7  deaths  out  of  44  bitten  ;  in  Lancashire  6  deaths  among 
36  bitten,  or  about  16  per  cent. 

Possibly  some  persons  escape  from  an  idiosyncrasy  which  renders  them 
insusceptible  of  the  virus.  But  a  much  more  certain  protection  is  the 
clothing,  by  which  the  teeth  are  wiped  clean  of  the  virus  before  they  pene- 
trate the  skin.  The  undoubted  fact  that  rabid  wolves  are  more  dangerous 
than  dogs  may  be  due  to  their  flying  straight  at  the  naked  throat.  Youatt 
and  all  modern  writers  are  agreed  that  a  breach  of  the  cutaneous  surface 
is  necessary  to  allow  of  the  entrance  of  the  poison.  Mucous  membranes 
may  perhaps  be  capable  of  infection  without  any  previous  lesion. 

The  large  experience  obtained  at  the  Pasteur  Institute  in  Paris  has 
amply  confirmed  Mr  Forster's  belief  that  bites  on  the  face  are  the  most 
fatal,  and  probably  they  have  the  shortest  incubation.  Next  come  the 
hands,  and  lastly  the  parts  habitually  covered. 
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Mr  Youatt  thought  that  the  virus  does  not  retain  its  powers  after  the 
death  of  a  rabid  animal ;  but  Bollinger  cites  the  case  (happily  unique)  of  a 
student  at  the  Veterinary  College  at  Copenhagen,  who  opened  the  body  of 
a  dog  that  had  died  of  rabies  the  night  before  ;  his  finger  was  slightly 
fissured  at  the  time,  and  about  six  weeks  afterwards  he  died  of  hydro- 
phobia. Professor  Sherrington  tells  the  writer  that  at  the  Brown  Institu- 
tion it  was  found  that  the  poison  resisted  putrefactive  changes  even  in  hot 
weather. 

Seat. — Until  lately  it  was  supposed  that  hydrophobia,  like  other  neu- 
roses, had  no  morbid  anatomy,  at  least  so  far  as  the  nervous  centres  are 
concerned.  But  Allbutt  in  1872  ('  Path.  Trans.,'  xliv,  p.  16),  Benedikt  in  1875 
(' Virchow's  Archiv '  for  that  year,  p.  537),  Gowers  ('Path.  Trans.,'  1877), 
Coats  ('Med.-Chir.  Trans.,'  1878),  and  Ross  ('Path.  Trans.,'  1879),  and 
since  Babes  and  Woodhead,  have  found  that  the  vessels  in  the  bulb  to- 
wards the  floor  of  the  fourth  ventricle  are  surrounded  by  masses  of 
leucocytes  within  their  sheaths,  and  that  collections  of  these  exuded  cells, 
forming  miliary  abscesses,  may  occur  among  the  nervous  elements. 
Similar  changes,  but  less  marked,  were  also  found  in  the  spinal  cord.  They 
do  not  occur  in  all  cases,  for  in  some  beautiful  preparations  made  by  Dr 
Frederick  Taylor  no  deviations  from  the  normal  appearances  are  to  be  re- 
cognised ;  but  preparations  made  from  the  patient  who  died  in  Guy's 
Hospital  in  1885,  by  Dr  Hale  White,  showed  unmistakable  extravasation  of 
leucocytes,  and  here  and  there  of  blood-discs,  in  the  sheaths  around  the 
vessels  in  the  bulb.  In  the  brain  similar  lesions  have  been  found.  They 
are  probably  secondary  effects  of  the  paroxysms  of  the  disease  rather  than 
their  cause. 

Experimental  evidence  confirms  the  belief  that  the  central  nervous 
system,  cord,  bulb,  and  cerebrum,  is  the  seat  of  the  disease.  The  poison  of 
rabies  is  also  present  in  the  salivary  glands  and  pancreas,  but  not  in  the 
blood  or  urine. 

Other  conditions,  more  or  less  constantly  found  after  death,  are  con- 
gestion of  the  pharynx  and  epiglottis,  of  the  stomach  with  haemorrhagic 
erosion,  and  of  the  lungs.  They  are  more  uniform  in  rabbits  than  in 
human  beings. 

Pathology. — There  can  be  no  reasonable  doubt  since  Pasteur's  experi- 
ments, to  be  presently  described,  were  made,  that  rabies  is  a  specific  con- 
tagious disease,  an  intoxication  with  an  animal  poison  which  exerts  its 
chief  effects  on  the  central  nervous  system.  The  microbe  on  which  it 
probably  depends  has  not  yet  been  discovered. 

It  is  still  a  question  what  becomes  of  the  virus  during  the  prolonged 
and  indefinite  stage  of  incubation ;  and  what  new  process  gives  rise  to  the 
first  characteristic  symptoms.  Some  writers  suppose  that  a  "  recrudes- 
cence "  takes  place,  the  poison  having  hitherto  been  imprisoned  in  the 
wound,  but  being  at  this  time  absorbed  in  the  blood.  If,  however,  a  dog 
can  communicate  the  disease  during  the  period  of  incubation,  the  theory 
of  recrudescence  must  be  given  up. 

Diagnosis. — Rabies  is  not  generally  difficult  to  recognise.  There  has  been 
no  doubt  as  to  the  nature  of  any  of  the  cases,  all  of  them  fatal,  that 
have  been  observed  at  Guy's  Hospital  within  the  last  few  years.  One 
of  the  oddest  notions  is  that  there  is  really  no  such  disease,  and  that  all 
who  are  supposed  to  have  died  of  hydrophobia  have  really  succumbed 
either  to  tetanus  or  to  fright.    This  idea  seems  to  have  been  started  early 
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ill  the  century  by  Boequillon  ;  it  was  upheld  by  Sir  Isaac  Pennington, 
Kegius  Professor  of  Physic  at  Cambridge,  and  more  recently  by  Prof. 
Maschka,  of  Prague.  But,  as  Sir  Thomas  Watson  long  ago  remarked, 
young  children  and  idiots,  who  could  not  have  understood  anything  about 
the  disease,  have  died  of  it,  and  many  of  the  adults  who  have  been  attacked 
have  been  men  of  strong  mind,  who  refused  to  believe  that  they  were 
seriously  ill.    As  for  tetanus,  the  symptoms  are  altogether  different. 

It  must,  however,  be  admitted  that  medical  literature  contains  several 
cases,  of  which  it  is  impossible  to  say  Avhether  they  were  true  rabies  or 
not.  The  difficulty  is  with  regard  to  those  in  which  recovery  took  place. 
For  all  experience  shows  that  whenever  the  clinical  characters  of  the  dis- 
ease are  unmistakably  present,  the  patient  dies.  In  other  words,  nearly 
every  patient  who  escaped  seems  to  have  presented  some  feature  or  other 
which  casts  a  doubt  on  the  genuine  nature  of  the  case.  For  example,  a 
case  was  recorded  by  Dr  Nicholls,  of  Chelmsford,  in  the  '  Lancet '  for 
1878,  of  a  carter,  aged  twenty-five,  who  was  bitten  by  a  stray  dog,  and 
after  violent  spasmodic  and  maniacal  symptoms,  with  opisthotonos  and 
delusions,  finally  recovered. 

The  ■■  dumb  "  or  paralytic  form  of  the  disease  closely  resembles  Landry's 
paralysis,  as  in  Dr  Bristowe's  case. 

In  some  cases  of  epilepsy,  mania,  or  hysteria  there  is  spasmodic  diffi- 
culty in  swallowing  liquids,  which  may  be  more  or  less  like  that  which 
occurs  in  rabies.  But  any  doubt  is  dispelled  by  the  progress  of  the  disease. 
Hysteria  is  probably  the  explanation  of  some  paradoxical  cases  of  recovery. 

In  dogs  rabies  can,  as  a  rule,  be  readily  recognised  by  its  symptoms  : 
a  post-mortem  examination  is  less  certain,  but  usually  sufficient  ;  the  deci- 
sive test  is  inoculation  of  another  dog  or  a  rabbit. 

Projjhylaxis. — If  all  rabid  animals  could  be  destroyed,  it  would  be 
possible  to  "  stamp  "  out  the  disease  ;  but  this  is  impossible,  for  beside 
domestic  dogs  we  have  to  account  for  wolves,  foxes,  and  cats. 

A  more  hopeful  plan  is  to  prevent  dogs  from  biting  by  enforcing  the 
use  of  a  properly  constructed  muzzle.  By  this  means  rabies  has  been 
banished  from  Berlin ;  and  its  success  when  used  in  London  has  been  re- 
markable. In  1885  twenty-seven  persons  died  of  rabies  in  London,  beside 
twelve  in  the  suburbs.  In  December  of  that  year  dogs  were  muzzled.  In 
1886  only  nine  persons  died  of  the  disease,  and  those  persons  were  bitten 
before  the  muzzling  order  was  issued.  In  December,  1886,  the  order 
lapsed.  In  1887  and  1888  there  were  no  deaths  from  hydrophobia  in  or 
around  London.  In  1889  there  were  176  cases,  in  1890  (with  the  order 
renewed)  44,  in  1891  28,  and  in  1892  only  3.  During  1893,  '94,  '95  the 
number  rose  again,  until  the  order  was  again  enforced  in  1896.  Happily 
the  order  has  been  reinforced  in  the  county  of  London  with  good  results 
(1896 — 1900)  ;  but  until  adjacent  counties  do  the  same,  the  disease  is 
always  liable  to  be  introduced  afresh. 

Treatment. — No  drugs  have  power  over  this  ten-ible  disease.  Opium, 
chloral  hydrate,  or  inhalation  of  chloroform  relieve  the  distressing  spasms 
for  a  time  if  employed  boldly,  but  do  not  even  postpone  the  fatal  issue. 
Curare  is  probably  equally  useless,  and  the  same  must  be  said  of  cannabis 
indica,  atropine,  cocaine,  salol,  and  methane,  as  well  as  of  quinine,  mercurJ^ 
and  the  other  drugs  employed  by  Morgan  and  the  older  physicians  (see 
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Mr  DowdeswelFs  paper  iu  the  "  Proc.  Roy.  Soc'  for  1887).  Darkened 
rooms,  hot  baths,  electricity,  and  every  other  appliance  that  reason  or 
credulity  could  suggest  have  been  fully  tried  with  equally  negative  results. 

Promoting  free  bleeding  from  the  wound,  sucking  and  washing  it,  and 
applying  nitrate  of  silver  or  other  suitable  caustic,*  are  rational  methods  of 
treatment,  and,  if  adopted  early,  may  possibly  prevent  the  virus  from 
reaching  the  general  circulation,  and  thus  save  the  patient's  life. 

The  Buisson  or  sweating  treatment,  still  used  in  Russia,  has  been  tried 
and  found  utterly  useless. 

Inoculation. — Since  the  tirst  edition  of  this  chapter  was  published, 
every  one  has  heard  of  the  researches  of  the  late  M.  Pasteur,  and  of  his 
method  of  preventing  and  curing  hydrophobia  by  inoculation  of  an 
attenuated  virus.  .The  following  is  a  brief  account  of  these  remarkable 
investigations. 

Starting  from  the  belief  that  rabies  in  man,  in  dogs,  and  other  animals 
is  a  contagious  disease,  Pasteur  ascertained  that  the  fresh  cord  and  bulb  of 
a  rabid  dog,  when  pounded  up  with  sterilised  broth,  makes  a  highly  infec- 
tive mater ies  morhi ;  and  this,  injected  under  the  skin  or  into  the  veins, 
or,  most  certainly  and  rapidly  of  all,  under  the  dura  mater,  will  reproduce 
the  disease  in  a  dog,  cat,  rabbit,  or  any  other  susceptible  animal.  As  above 
stated,  the  symptoms  vary  for  different  species,  and  even  for  different  indi- 
viduals ;  but  after  death  the  cord  of  the  inoculated  animal  will  again  fur- 
nish the  contagium,  so  that  the  identity  of  the  disease  is  proved. 

Next  he  set  to  work  to  attenuate  the  virus,  as  he  had  that  of  anthrax. 
By  drying  the  cord  in  a  warm,  dry,  sterilised  atmosphere  (20°  C.  is  the 
temperature  chosen,  or  about  68°  F.),  the  virus  is  rendered  less  powerful, 
and  becomes  progressively  weaker  day  by  day.  When  sterilised  broth, 
treated  with  these  dried  cords,  is  introduced  into  a  dog,  he  undergoes  the 
disease  in  a  mild  form,  and  can  then  without  danger  be  inoculated  with  a 
stronger  virus,  until  at  last  he  is  rendered  "  refractory  "  to  the  most  recent 
and  intense  broth,  or  to  the  effects  of  direct  inoculation  from  the  bite  of  a 
rabid  dog. 

The  efficacy  of  this  prophylactic  or  "  preventive "  treatment  (called 
vaccination  "  by  Pasteur)  is  not  a  matter  of  question.  If  protected  and 
unprotected  dogs  or  rabbits  are  bitten  by  the  same  rabid  dog  or  cat,  the 
former  escape  and  the  latter  die. 

It  would  therefore  be  theoretically  possible  by  inoculating  all  living 
dogs  to  stamp  out  "  hydrophobia  for  ever  ;  just  as,  if  vaccination  were 
made  compulsory  everywhere  for  a  generation  or  two,  smallpox  would 
become  extinct,  and  vaccination  itself  no  longer  needful.  But  this  is  as  im- 
practicable for  hydrophobia  as  it  is  at  present  hopeless  for  variola.  All 
that  can  be  done  by  way  of  prophylaxis  is  to  diminish  the  number  of  dogs 
by  taxation  of  the  owners,  to  destroy  masterless  dogs,  and  to  enforce 
the  use  of  muzzles. 

Pasteur  next  tried  whether  it  is  not  possible  to  anticipate  the  march 
of  the  disease  by  taking  advantage  of  its  long  period  of  incubation,  and 
using  attenuated  virus  with  a  shorter  period,  so  as  to  overtake  the 
original  virus  and  fortify  the  organism  against  it,  before  its  natural  effects 
appear.    Trials  of  this  "  protective  "  method  on  dogs  and  rabbits  already 

*  Mr  Ynuatt  did  not  practise  excision,  but  trusted  entirely  to  cauterisation  with  nitrate 
of  silver.  He  himself  was  bitten  seven  times,  and  operated  on  400  persons  besides,  amon? 
whom  he  had  only  one  death,  which  he  ascribed  to  fright. 
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bitten  proved  encouraging;  and  at  last,  when  urged  to  do  something 
to  save  a  child  named  Joseph  Meister,  who  had  been  severely  bitten 
by  a  mad  dog,  Pasteur,  as  he  tells  us,  with  great  anxiety,  inoculated 
him  with  attenuated  virus  on  July  6th,  1885.  The  result  proved  satis- 
factory ;  the  boy  recovered,  and  many  other  persons  bitten  by  rabid  (or 
often,  in  all  probability,  by  non-rabid)  dogs  applied  to  Pasteur,  and  received 
"  protective "  inoculation.  The  numbers  increased  enormously,  patients 
arriving  from  all  parts  of  France,  from  Italy,  Russia,  England,  and  even  from 
America  and  India.  A  certain  number  of  deaths  with  undoubted  hydrophobic 
symptoms  occurred,  particularly  of  several  Russians  who  had  been  bitten 
by  rabid  wolves.  Pasteur's  results  were  not  completely  confirmed  by  inde- 
pendent investigators,  e.  g.  Professor  von  Frisch,  of  Vienna,  and  he  was 
violently  attacked,  not  only  by  fanatical  opponents  of  experimental  patho- 
logy, but  by  certain  French  physicians.  The  difficulties  in  the  way  of  a 
sound  conclusion  are  great.  For,  first,  no  one  knows  how  many  of  the 
people  who  have  been  inoculated  had  really  been  bitten  by  a  rabid  dog  at 
all.  Secondly,  when  a  bite  is  inflicted  on  a  part  covered  by  clothing,  the 
venomous  saliva  is  generally  wiped  ofi",  and  so  the  person  bitten  escapes. 
Thirdly,  many  who  were  bitten  had  been  well  treated  by  caustics,  and 
thus  the  virus  may  have  been,  and  no  doubt  frequently  was,  destroyed 
before  they  were  inoculated.  Lastly,  we  do  not  know  the  proportion  of 
men  or  animals  who,  from  some  "  insusceptibility "  or  idios}aicrasy  {i.  e. 
some  individual  unknown  cause),  escape  the  disease  even  when  the  virus 
is  fairly  injected,  though,  judging  by  analogy  from  syj^hilis  and  from 
vaccinia,  it  is  probably  small.* 

Another  question  has  also  to  be  considered,  whether  the  intended 
protective  inoculation  may  not,  if  unwittingly  employed  on  persons  who 
have  not  really  been  infected  before,  produce  a  fatal  form  of  the  verj'^ 
disease  against  which  it  is  supposed  to  protect. 

It  cannot  be  said  that  these  questions  are  fully  ansAvered,  or  that  all  the 
difficulties  have  been  surmounted.  But  a  report,  presented  to  the  Presi- 
dent of  the  Local  Government  Board  by  a  committee  appointed  for  the 
purpose  of  investigating  this  subject,!  went  far  to  prove  to  unprejudiced 
critics  that  not  only  has  Pasteur  discovered  an  efficient  "  preventive,"  /.  e, 
strictlv  prophylactic  treatment  of  hydrophobia — a  fact  of  great  scientific 
importance, — but  that  he  has  also  succeeded  in  applying  the  same  method 
to  the  therapeutical  treatment  of  the  same  dreadful  malady  when  it  has 
already  been  contracted. 

Among  2682  persons  inoculated  at  the  Pasteur  Institute,  forty  died  of 
hvdrophobia.  Nine  of  these  deaths  occurred  among  forty-eight  persons 
who  had  been  bitten  by  wolves — a  peculiarly  dangerous  kind  of  rabies,  and 
met  by  a  more  rapid  and  probably  more  hazardous  process  of  inoculation.  | 

*  See  M.  Roux's  "  Croonian  Lecture  before  the  Royal  Society,"  reported  in  the  '  Brit. 
Med.  Jouru.'  for  1889,  vol.  i,  p.  1269;  also  Dr  Hinie's  paper  in  the  '  Path.  Tniiis.,'  1885-6. 

t  The  committee  consisted  of  Sir  James  Piiget,  chairman.  Sir  Joseph  Lister,  Sir  Henry 
Roscoe,  Professor  Biirdon  Sanderson,  Dr  Quain,  Dr  Brunton,  and  Dr  Fleming,  with  Mr 
Victor  Horsley  as  secretary. 

X  Tlie  ordinary  method  was  to  inject  on  the  first  day  of  treatment  virus  derived  from 
a  cord  dried  for  fourteen  days;  on  the  second,  thut  of  a  cord  dried  for  thirteen  days;  on 
the  third,  that  of  a  cord  dried  twelve  days;  on  the  fourth,  tliat  of  an  eleven  days'  cord; 
fifth,  ten  days;  si.vth,  nine;  seventh,  eight;  eighth,  seven;  ninth,  six;  and  tenth,  five 
days.  These  injections  were  afterwards  made  more  frequent,  and  the  increase  of  strength 
more  rapid.  But  for  very  severe  cases,  like  those  of  wolf-bites,  Pasteur  now  uses  a  mHhode 
intensive,  injecting  on  the  first  day  of  treatment  virus  derived  from  cords  dried  for  fourteen 


414 


RABIES 


Excluding  these,  of  2631  persons  bitten  (or  supposed  to  be  bitten)  by- 
mad  dogs,  only  thirty-three  died,  a  percentage  under  To,  and  far  less  than 
that  assigned  by  any  computation  to  cases  treated  in  other  ways  or  not 
treated  at  all. 

Of  233  persons  bitten  by  undoubtedly  rabid  animals  (as  proved  by  ino- 
culation from  the  spinal  cord  or  by  rabies  appearing  in  other  animals  bitten 
by  them)  only  four  died,  instead  of  perhaps  lifty  and  almost  certainly 
twenty. 

Of  186  persons  bitten  on  the  face  (the  most  dangerous  part)  by  un- 
doubtedly rabid  dogs  only  one  twentieth  died,  instead  of  the  previously 
probable  proportion  of  at  least  a  fourth. 

Ninety  cases  were  personally  investigated  by  Dr  Burdon  Sanderson,  Dr 
Brunton,  and  Mr  Horsley,  who  went  to  Paris  for  the  purpose.  Among 
them  no  death  had  occurred.  In  thirty-one  there  Avas  no  clear  evidence 
that  the  dog  which  had  bitten  the  patient  was  rabid  ;  but  in  twenty-four 
the  bite  had  been  inflicted  on  an  uncovered  part  of  the  skin  by  un- 
doubtedly rabid  dogs. 

Lastly,  it  appears  certain  that  the  ordinary  inoculation  as  now  prac- 
tised at  the  Institut  Pasteur  is  perfectly  safe,  although  there  is  room  for 
fear  that  the  niethode  intensive  was  attended  with  a  certain  risk. 

Whether  the  protection  will  last  a  lifetime  cannot  of  course  be  at 
present  known.  Further  experience  has  confirmed  the  conclusion  above 
stated  in  the  last  edition  of  this  book.  No  dispassionate  critic  can  with- 
hold his  admiration  from  the  insight  and  ingenuity,  the  zeal  and  perse- 
verance, which  Pasteur  displayed,  or  can  doubt  that  his  own  and  foreign 
countries  were  only  paying  a  due  tribute  to  his  merit  in  the  remarkable 
honours  accorded  him  at  his  death. 

During  the  last  six  or  seven  years  Babes,  of  Bucharest,  and  Tizzoni  and 
other  Italian  pathologists  have  elaborated  a  method  of  treating  hydro- 
phobia by  antitoxic  serum.  The  animal  chosen  for  the  purpose  is  the 
dog  or  the  sheep,  and  when  it  has  been  rendered  immune  by  inocula- 
tion with  virus  from  the  cord  of  a  rabid  dog  of  gradually  increasing 
strength,  it  is  found  that  their  serum  has  antitoxic  properties  like  those 
described  above  in  the  treatment  of  diphtheria  and  tetanus.  One  advan- 
tage of  this  method  (which  will  be  found  fully  described  by  Dr  Woodhead 
in  Allbutt's  '  System  of  Medicine  ')  is  that  the  serum,  when  carefully  dried, 
retains  its  power,  and  can  be  sent  to  the  patient  instead  of  the  patient 
travelling  to  an  "  antirabic  "  institute. 

and  thirteen  days;  on  the  second,  Por  twelve  and  eleven;  on  the  third,  for  eleven  and  ten; 
on  the  fourth,  ten  days  twice ;  on  the  fifth,  nine  days  twice ;  on  the  sixth,  nine  days  again  ; 
on  the  seventh,  eighth,  and  ninth,  eiglit  days ;  on  the  tenth,  eleventh,  and  twelfth,  seven 
days;  on  the  thirteenth  and  fonrteenth,  six  days;  and  on  the  fifteenth  and  last  day  of 
treatment  virus  of  maximum  intensity  derived  from  a  cord  of  only  five  days'  drying. 
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Nec  tondere  quidem  niorbo  illuvieque  peresa 
Vellera,  nec  telas  possuiit  attingere  putres. 
Veriun  etiam  iiivisos  si  quis  tenturat  amictus, 
Ai'dentes  papula?  atqne  iiiiniundus  oleiitia  sudor 
Membra  sequebatur;  nec  longo  deinde  moranti 
Tempore  contactos  artus  sacer  ignis  cdebat. 

ViEGIL. 

Nomenclature — Hidm-y  and  distribution — Varieties  in  animals — 'The  Bacillus — 
Modes  of  infection — Varieties  in  man:  Charbon,  Intestinal  and  Thoracic 
Anthrax,  their  anatomy, ^prognosis,  and  treatment — Tathology — Prophylaxis. 

Synonyms. — Splenic  Fever — Splenic  Apoplexy — Malignant  Pustule — 
Woolsorters'  Disease — Siberian  Cattle  Plague  ("  Jaswa  ").  In  India  it  is 
known  as  "  the  Loodiana  plague,"  and  at  the  Cape  as  "  Horse-sickness." — • 
Old  English.  Blackbain.  Fr.  Charbon,  Mai  de  Chabert,  Mai  de  Rate. — 
Germ.  Milzbrand. 

Definition. — A  specific  infective  disease,  characterised  by  the  presence 
of  a  pathogenic  bacillus,  conveyed  from  animals  to  man,  running  an  acute 
course,  attended  with  hsemorrhage,  and  frequently  ending  in  death. 

History. — This  cattle  plague  has  been  known  under  various  names 
from  the  earliest  records.  It  was  probably  the  grievous  plague  breaking 
out  with  boils  and  blains  in  man  and  beast  which  afflicted  Egypt,  and  it  is 
described  by  Virgil  in  the  third  Georgic.  It  was  first  clearly  separated  from 
other  diseases  by  Chabert  in  1780.  The  parts  of  Europe  in  which  it  is 
most  common  are  Poland,  Hungary,  the  countries  of  the  Lower  Danube, 
Italy,  Prussian  Saxony,  and  certain  departments  of  France ;  and  it  is 
endemic  in  Catalonia,  in  the  Romanga,  and  in  Courland.  Anthrax  is  pre- 
valent in  Siberia  and  in  Lapland,  in  Western  Asia,  in  Mexico  and  South 
America,  in  India,  and  in  South  Africa.  It  is  not  endemic  in  this  country, 
nor  in  Australia,  or  the  United  States  and  Canada,  but  from  time  to  time 
rapidly  spreads  as  a  highly  contagious  epidemic. 

Anthrax  occurs  in  domesticated  animals,  sheep,  horses,  oxen,  and 
llamas  ;  and  also  in  deer,  reindeer,  buffaloes,  and  elephants.  Camels,  goats, 
and  rodents  are  very  susceptible  to  it.  It  also  affects  swine,  and  is  easily 
transferred  by  inoculation  to  rabbits  and  guinea-pigs.  Carnivorous  animals 
are  much  less  susceptible ;  but  cats  are  more  so  than  dogs.  It  is  remark- 
able that  birds  by  being  cooled  down,  and  frogs  by  being  warmed  up,  are 
made  artificially  susceptible  for  the  time. 

Varieties  in  cattle.— In  different  kinds  of  animals  the  symptoms  of  in- 
fection by  anthrax  differ  considerably.  According  to  Bollinger,  three 
principal  varieties  may  be  recognised  : 
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1.  Sometimes  the  animal  (generally  an  ox  or  a  sheep)  becomes  con- 
vulsed and  insensible,  with  rapid  breathing,  and  dies  after  a  few  hours. 

2.  Other  cases  are  characterised  by  pyrexia,  which  is  often  remark- 
ably remittent  in  type.  Clonic  spasms  of  the  limbs  are  also  observed.  The 
faeces  may  contain  a  large  quantity  of  blood. 

3.  In  a  third  group  of  cases  brawny  inflammatory  swellings  form  in  and 
beneath  the  skin  of  the  neck,  chest,  abdomen,  or  any  other  part,  and  often 
lead  to  extensive  sloughing  and  ulceration. 

Although  veterinary  pathologists  formerly  regarded  the  more  rapidly 
fatal  cases  as  examples  of  a  specific  fever  without  localisation,  it  is  now 
known  that  there  always  is  a  local  lesion  in  some  part  of  the  body. 
Anthrax  is  by  no  means  always  fatal  to  animals  ;  the  average  mortality 
in  horned  cattle  and  in  horses  is  said  to  be  70  per  cent.  The  charac- 
teristic lesion  found  after  death  is  enlargement  of  the  spleen,  which  is 
from  two  to  five  times  its  normal  size,  softened  and  black. 

The  Bacillus. — The  identity  of  the  various  forms  of  anthrax  is  proved 
by  the  constant  presence  of  a  single  microphyte,  which  is  now  commonly 
known  as  the  Bacillus  anthracis. 

This  microbe  was  discovered  independently  by  Rayer  and  Davaine, 
and  by  two  German  observers — Pollender,  published  in  1855,  and  Bauell  of 
Dorpat  in  1857.  But  Davaine  was  the  first  who,  in  1863,  maintained  that 
the  contagion  of  the  disease  lay  in  these  bodies,  which  on  account  of 
their  being  motionless  he  distinguished  from  the  common  mobile  bacteria 
of  putrefaction,  and  named  hacteridia.  They  consist  of  straight  or 
slightly  bent  rods,  measuring  0*007 — 0*002  mm.  in  length.  Dr  Frisch  and 
Dr  Cossar  Ewart  have  under  certain  circumstances  observed  movements, 
but  as  a  rule  thev  are  motionless.  Thev  were  classified  bv  Cohn  as  a 
bacillus,  and  named  Bacillus  anthracis.  This  microbe  is  almost  exactly 
like  the  Bacillus  subtil  is  which  secretes  the  butyric  acid  ferment,  except 
that  the  latter  is  motile. 

The  rods  sometimes  cohere  together  at  their  extremities,  and  Koch  and 
Ewart  have  described  them,  when  cultivated  in  aqueous  humour,  as  growing 
into  long  filaments,  in  the  interior  of  which  bright  granules  appear — the 
spores  of  the  bacillus,  far  more  capable  of  resisting  heat  and  desiccation 
than  the  adult  microphyte,  and  retaining  for  an  indefinite  length  of  time 
the  power  of  development  into  the  mature  fonn.  Niigeli  maintained  that 
the  bacillus  of  anthrax,  like  putrefactive  bacteria,  multiplies  only  by 
fission.  No  doubt  Bacillus  anthracis  does  multiply  by  fission  under  the 
surface  of  an  infusion,  but  when  exposed  to  air  it  produces  spores,  and 
may,  under  certain  conditions,  assume  a  Torula  form.  These  facts  have 
been  ascertained  by  Klein  and  other  independent  observers,  so  that  Koch's 
original  statement  is  abundantly  confinned.  From  their  large  size  the 
bacilli  are  readily  found  in  the  blood,  spleen,  and  many  other  organs  (see 
Dr  Crookshank's  '  Bacteriology,'  pi.  xiv,  fig  1  ;  xvi  and  xvii,  fig.  1). 

/w/"ec^«on.— -Anthrax,  as  it  occurs  in  cattle,  horses,  and  sheep,  is  readily 
transmissible  by  means  of  the  blood  from  a  diseased  to  a  healthy  animal. 
Inoculations  are  frequently  and  successfully  practised  by  veterinary  sur- 
geons and  by  pathologists  for  diagnostic  purposes. 

There  is  reason  to  believe  that  the  virus  is  often  introduced  by  the' 
stings  of  insects  :  Bollinger  took  gadflies  from  the  body  of  an  ox  that  had 
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died  of  anthrax,  and  found  by  direct  experiment  that  the  contents  of  the 
St  oniach  and  intestines  of  these  flies  were  capable  of  conveying  the  disease 
to  rabbits.    Another  way  in  which  it  is  sometimes  given  to  sheep  is  by  the  ♦ 
bite  of  a  dog  that  has  just  been  feeding  upon  infected  flesh. 

There  is  no  sufficient  proof  that  etttuvia  from  living  animals  affected 
with  anthrax  pass  into  the  air  and  infect  other  animals  through  the  lungs. 
Like  enteric  fever,  yellow  fever  and  cholera  in  man,  this  disorder  is  not 
directly  contagious.  The  virus  sometimes  clings  to  stable  utensils,  harness, 
straw,  or  hay.  Bollinger  mentions  a  local  outbreak  which  he  carefully 
investigated  at  Weriken,  where  for  four  years  the  cattle  in  two  sheds 
were  decimated  by  anthrax,  while  it  did  not  aftect  those  in  other  buildings, 
closely  adjacent.  An  analogy  may  be  found  in  house-epidemics  of  enteric 
fever,  and  in  plague  and  yellow  fever. 

Anthrax  also  resembles  the  miasmatic-contagious  diseases  of  man  in 
being  often  spread  in  ways  still  more  indirect.  It  prevails  among  animals 
pastured  on  damp  soils,  peat-bogs,  and  near  the  borders  of  lakes  or  rivers 
that  have  overflowed.  It  is  most  frequent  during  the  hot  months  of  the 
year,  particularly  in  August  and  September. 

Buhl  has  included  anthrax  among  the  diseases  to  which  he  applies  his 
"  ground-water  "  theory  (cf.  pp.  145,  286),  and  he  states  that  among  the 
horses  belonging  to  a  large  stud  kept  near  Donauworth  the  disease,  which 
had  been  raging  for  a  long  time,  ceased  as  soon  as  a  system  of  drainage 
was  carried  out.  But  Bollinger  argues  that  the  reason  why  its  prevalence 
is  affected  by  dampness  of  soil  is,  in  reality,  that  ground  containing 
moisture  affords  conditions  favourable  for  the  multiplication  of  the  Bacillus 
anthracis,  which  he  supposes  to  be  capable  of  maintaining  an  independent 
existence  as  a  saprophyte.* 

Anthrax  is  never  purely  "  miasmatic,"  i.  e.  its  specific  bacilli  exist  in  the 
soil  or  in  water  only  when  they  have  been  introduced  from  a  previous 
case.  They  may  be  derived  either  from  the  excreta  of  diseased  animals,  or 
from  their  dead  bodies,  buried  as  they  often  are  in  the  fields,  or  lost  and 
left  to  rot  among  brambles  and  nettles.  Instances  are  recorded  in  which 
"  enzootic  "  anthrax  has  ceased  so  soon  as  stringent  rules  for  the  disposal 
of  all  dead  bodies  were  enforced.  Possibly  some  of  the  bacilli  from  the 
infected  carcases  become  free,  undergo  desiccation,  are  suspended  in  the 
«,ir,  and  inhaled  into  the  lungs  :  others  may  pass  into  drinking-water,  and 
thus  reach  the  stomach  ;  while  others,  again,  may  find  access  to  the  lymph- 
spaces  and  blood  by  some  breach  of  surface  in  the  skin  ;  but  the  usual 
mode  of  infection  in  cattle  is  by  eating  grass  or  fodder  which  has  been 
infected  by  previous  cases. 

Conveyance  to  man. — Shepherds,  farm  labourers,  and  other  persons 
who  come  into  contact  with  living  animals  affected  with  anthrax  never 
take  the  disease  by  mere  contact.  Veterinary  surgeons  may  be  infected 
in  performing  venesection,  and  slaughterers  in  killing  or  in  skinning  ;  the 
probability  is  that  a  slight  abrasion  or  scratch  upon  the  skin  is  directly 
inoculated  with  the  virus. 

Another  way  in  which  anthrax  may  arise  in  man  is  as  the  result  of 

*  Bnchner  asserted  that,  by  a  series  of  experiments,  lie  converted  a  bacillus  which  is 
found  in  infusion  of  hay  into  an  orgranism  capable  of  producing  in  animals  an  infective 
disease  identical  with  anthrax,  and  he  asserts  that  to  turn  the  anthrax-bacillus  back  into 
a  hay-bacillus  is  comparatively  easy.  There  is,  however,  good  reason  to  disbelieve  this 
alleged  transformation.  See  Klein's  Report  to  the  Local  Government  Board,  "On  the  Rela- 
tion of  Pathogenic  to  Septic  Bacteria,  as  illustrated  by  Anthrax  Cultivations"  (1882). 
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eating  the  flesh  of  an  infected  animal.  Leube,  of  Jena,  has  recorded  an 
instance  in  which  the  imperfectly  cooked  liver  of  a  diseased  goat  con- 
veyed it.  Thus  the  human  gastric  juice  seems  not  necessarily  to  destroy 
the  virus,  as  is  the  case  with  the  gastric  juice  of  the  dog  and  other  carni- 
vorous animals.  Thorough  cooking  removes  all  danger;  but  cooking  is 
not  always  thorough,  and  there  still  remains  the  risk  of  injury  to  the 
butcher,  and  to  those  who  prepare  such  meat  for  the  table  ;  and-  this  is 
sufficient  reason  why  the  use  of  it,  as  food,  should  be  prohibited.  Accord- 
ing to  Heusinger  the  disease  may  be  conveyed  to  the  human  stomach  by 
milk  or  by  butter. 

But  by  far  the  most  important  cause  of  anthrax  in  man  is  infection 
from  the  dried  skins  or  hair  of  diseased  animals.  In  this  way  it  is  brought 
straight  from  Asia  or  South  America  to  English  workmen. 

At  Guy's  Hospital  cases  are  of  not  infrequent  occurrence  among  the 
men  engaged  in  the  Bermondsey  leather  trade,  and  especially  among  those 
employed  at  wharves  on  the  river-side  where  foreign  hides  are  unshipped. 
Broca  years  ago  remarked  how  often  anthrax  was  set  up  by  carrying  skins 
upon  the  shoulders.^  It  is  remarkable  that  the  danger  appears  to  be 
greater  when  the  hides  are  first  brought  ashore  than  afterwards.  Kayer 
in  1835,  and  Trousseau  in  1847,  recorded  cases  of  charhon  contracted  in  this 
way,  and  in  England,  where  anthrax  was  less  common,  Dr  Budd  traced  the 
same  connection  in  1863  at  Bradford,  where  a  peculiar  Woolsorters'  Disease 
had  for  many  years  prevailed. 

The  source  of  infection  at  Bradford  is  chieflv  "  Van  mohair,"  a  material 
which  contains  much  putrid  matter  and  many  "  fallen  fleeces,"  torn  off  the 
bodies  of  dead  sheep.  Dr  Bell,  who  gave  an  excellent  account  of  the 
affection  in  the  '  Lancet '  for  1880,  remarked  that  the  men  who  are 
attacked  are  chiefly  the  "  bagmen  "■ — that  is,  those  who  open  the  bags  in 
which  the  mohair  is  packed,  shake  it  out,  and  sort  it  into  different  quali- 
ties. Probably  the  spores  are  in  a  dried  state,  diffuse  in  the  air, 
and  are  inhaled  into  the  lungs.  Perhaps  the  bacillus  may  multiply  during 
the  transmission  of  the  bags  from  Asia  Minor ;  for,  according  to  Dr  Bell, 
the  hairs  are  not  known  to  communicate  disease  to  persons  who  handle 
them  at  Smyrna.  Indeed,  no  form  of  anthrax  so  severe  as  the  Wool- 
sorters'  Disease  had  hitherto  been  described  as  occurring  in  man.  The 
work  of  sorting  is  said  to  be  free  from  danger  if  the  contents  of  the  bags 
are  first  washed  or  even  moistened  with  water.* 

Other  occupations  which  sometimes  lead  to  infection  with  anthrax  are 
the  picking  of  Russian  horsehair  (as  reported  by  Dr  Russell,  of  Glasgow, 
in  1879),  paper-making,  and  the  manufacture  of  coarse  woollen  hats. 

Varieties  of  human  anthrax. — There  are  several  forms  of  this  disease 
in  man,  and  they  are  not  identical  with  those  met  with  in  animals. 

1.  Malignant  pustule  or  charhon  is  the  name  by  which  the  most 
common  form  has  long  been  known.  This  consists  in  the  formation  of  a 
vesicle,  seated  upon  a  more  or  less  brawny  base.  Being  usually  produced 
by  the  inoculation  of  a  scratch  or  slight  sore,  it  occurs  chiefly  on  the  face, 

*  See  Reports  to  the  Local  Government  Board  by  Mr  John  Spear  and  Dr  Greenfield  • 
"On  Woolsorters'  Disease,"  1880,  and  "On  Anthrax  among  persons  engaged  in  the  London 
Hide  and  Skin  Trades,"  1883.  Also  papers  by  Sanderson  ('  Journ.  R.  Agric.  Soc.,'  vol.  xvi 
p.  267)  and  Greenfield  (ibid.,  xvii,  p.  30).  That  the  infection  of  anthrax  is  conveyed  bv 
the  hides  is  implied  by  Virgil  in  the  concluding  lines  of  the  third  Georgic,  which  stand  at 
the  head  of  this  chapter. 
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especially  the  cheek,  and  also  on  the  neck,  the  forearm,  or  some  other 
exposed  part. 

There  is  first  a  period  of  incubation,  lasting  generally  several  days, 
often  ten,  but  sometimes  only  a  few  hours.  A  slight  pricking  or  burning 
sensation  is  then  felt,  which  often  leads  the  patient  to  think  that  he  has 
just  been  stung  by  an  insect.  A  papule  quickly  appears,  and  soon  passes 
into  a  transparent  vesicle,  which  may  reach  a  considerable  size.  This 
ruptures  and  dries  up  into  a  dark-coloured  scab.  Eound  it  there  sometimes 
arise  smaller  vesicles  arranged  in  a  ring.  Meanwhile  the  base  of  the 
vesicle  becomes  indurated,  and  a  red  or  purple  areola  is  developed  round  it. 
A  brawny  oedema  quickly  spreads  over  the  adjacent  parts,  affecting  perhaps 
the  whole  of  one  arm,  or  of  one  side  of  the  neck.  Sometimes  inflamma- 
tion of  lymphatics  follows  vessels,  and  the  lymph-glands  swell. 

During  this  time  the  health  remains  unaffected.  The  patient  may 
continue  at  his  work,  and  at  most  complains  of  slight  malaise.  But  after 
about  forty-eight  hours  severe  pyrexia  sets  in,  often  attended  by  delirium, 
prostration,  diarrhoea,  sweating,  and  acute  pains  in  the  limbs  ;  and  death 
from  collapse  may  follow  between  the  fifth  and  the  eighth  days  of  the 
attack.  In  one  case  which  occurred  at  Guy's  Hospital,  the  original  vesicle 
had  been  situated  an  inch  and  a  half  behind  the  left  angle  of  the  lower 
jaw,  and  respiration  became  so  diflScult  towards  the  last  that  recourse  was 
had  to  tracheotomy.  It  was  found  after  death  that  brawny  infiltration  had 
extended  deeply  to  the  fauces,  so  that  the  entrance  of  the  larynx  was 
greatly  swollen.  In  other  instances  the  immediate  cause  of  death  is  septi- 
caemia or  concomitant  anthrax  of  the  intestine  or  lungs. 

Diagnosis. — The  only  disease  liable  to  be  mistaken  for  anthrax  affecting 
the  skin  is  that  which  has  been  particularly  noticed  by  Sir  James  Paget 
under  the  name  of  facial  carbuncle.  It  presents  no  definite  vesicle  or 
central  scab  ;  and  in  most  instances  we  have  found  the  veins  of  the  face 
obviously  plugged  with  puriform  thrombi,  which  has  not  been  the  case  in 
anthrax.  They  were  found  to  be  so  in  a  girl  of  18  who  died  of  this 
disease  under  the  writer's  care  in  1870,  and  beside  thrombi  in  the 
ophthalmic  vein  there  was  suppurative  meningitis. 

Bollinger,  however,  and  other  writers  recognised  as  anihrax-cedema 
Bourgeois'  <x,deme  malin,  a  modification  of  the  true  charbon,  in  which 
there  is  neither  vesicle  nor  eschar,  but  only  a  pale  yellowish  swelling  of 
the  subcutaneous  tissues.    The  eyelids  are  its  most  frequent  seat. 

One  way  of  arriving  at  a  diagnosis  of  a  suspected  case  of  anthrax  is 
to  inoculate  a  rabbit,  a  guinea-pig,  or  a  mouse  with  fluid  from  the  part 
primarily  affected,  or  with  the  blood.  Such  small  animals  commonly  die 
in  two  or  three  days,  or  still  more  rapidly,  with  dyspnoea,  dilated  pupils, 
and  perhaps  convulsions.  Their  blood  may  then  be  seen  to  swarm  with 
bacilli. 

Anatomy. — On  examination  after  death  the  appearances  are  those  of  an 
infective  fever, — congested  lungs,  flaccid  heart,  and  more  or  less  ecchy- 
mosis  or  haemorrhage.  As  a  rule,  the  spleen  is  much  enlarged  and  softened, 
but  in  a  case  under  the  writer's  care  in  August,  1899,  which  proved  fatal 
after  operation  on  the  primaiy  pustule,  the  spleen  was  not  swollen, 
although  the  anthrax  bacilli  were  present. 

Treatment. — The  recognition  of  the  ordinary  external  form  of  anthrax 
is  of  extreme  importance,  because  surgical  treatment  at  an  early  stage  is 
capable  of  an*esting  its  progress.    Cutaneous  anthrax  is  not,  indeed,  always 
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fatal,  even  when  left  to  itself.  Sometimes  the  central  part  of  the  swell- 
ing sloughs  out,  the  surrounding  induration  subsides,  and  an  ulcer  is  left 
Avhich  more  or  less  quickly  heals.  Such  a  spontaneous  cure  is,  however, 
very  rare.  Of  nine  instances  recorded  in  1863  by  Dr  William  Budd,  eight 
ended  fatally.  On  the  Continent  it  has  long  been  the  practice  to  destroy 
the  local  lesion  by  the  actual  cautery  as  soon  as  it  is  recognised.  Bollinger 
cites  the  experience  of  a  surgeon  who  lost  only  thirteen  cases  out  of  one 
hundred  and  forty-twj ;  another  had  still  greater  success,  since  among 
two  hundred  and  nine  patients  all  but  eleven  recovered.  In  1878  Mr 
Davies-CoUey  recorded  in  the  '  British  Medical  Journal '  two  cases,  in  each 
of  which  recovery  took  place  after  excision  of  the  entire  mass  of  indurated 
tissue,  with  the  application  of  chloride  of  zinc  paste  to  the  wound.  Con- 
trasting with  these  is  a  case  which  Avas  left  alone,  and  which  ended  fatally. 
Several  other  successful  cases  at  Guy's  Hospital  have  been  recorded  by  the 
same  writer  in  the  '  Med.-Chir.  Trans.,'  vol.  Ixv,  1882.  Since  that  date 
(June,  1882)  forty-eight  more  cases  were  admitted  into  Guy's  Hospital  up 
to  1890  ;  and  of  the  total  sixty-five  cases  of  external  anthrax  forty-three 
recovered  after  operation.  Two  typical  cases  in  butchers  during  an  epi- 
demic of  anthrax  among  cattle  were  operated  on  by  Dr  Pitts,  of  Chelms- 
ford, and  recovered  perfectly  (  Brit.  Med.  Journ.,'  March,  1887,  p.  616). 

The  surrounding  oedema  often  subsides  after  the  operation  with 
striking  rapidity.  This  treatment  may  be  effectual  even  when  the  case  is 
at  an  advanced  stage,  and  when  severe  general  symptoms  are  present. 
Quinine  should  then  be  given  in  large  doses,  and  the  patient's  strength 
must  be  kept  up  Avith  nourishing  food  and  with  stimulants. 

2.  Intestinal  anthrax,  another  form  of  "  splenic  fever,"  affects  the 
gastro-intestinal  mucous  membrane.  This  is  sometimes  associated  with  an 
external  malignant  pustule,  and  even  then  is  extremely  rare  in  man.  Dr 
Goodhart  made  an  autopsy  on  a  case  at  Guy's  Hospital  in  1877.  A  correct 
diagnosis  is  not  likely  to  be  made  during  life.  HoAvever,  Bollinger  gives 
the  following  account  of  the  symptoms: — The  patient  first  complains  of 
malaise,  loss  of  appetite,  pains  in  the  limbs,  giddiness,  and  headache. 
Then  vomiting  may  set  in  with  diarrhoea,  and  the  evacuations  often  con- 
tain blood.  Dyspnoea  and  lividity  appear,  with  sometimes  excitement, 
sometimes  with  stupor.  Epileptiform  convulsions  may  occur,  the  arms 
may  be  affected  Avith  tetanic  spasms,  or  there  may  be  opisthotonos.  The 
pyrexia  is  but  slight,  and  death  is  preceded  by  extreme  collapse.  The 
duration  of  the  disease  is  usually  from  two  to  seven  days,  but  sometimes  it 
is  scarcely  twenty-four  hours. 

On  post-mortetn  examination  the  abdominal  cavity  is  found  to  contain  a 
moderate  quantity  of  serous  fluid  which  is  often  blood-stained.  The 
lining  membrane  of  the  stomach  and  intestines  shows  patches  of  swelling, 
generally  of  the  size  of  lentils  or  coffee  beans,  but  sometimes  one  or  two 
inches  in  diameter.  These  on  section  are  seen  to  consist  of  a  pink  fleshv 
infiltration  of  the  mucous  and  submucous  tissues,  so  that  the  valvulae  con- 
niventes  appear  firm  and  prominent ;  the  surface  of  the  affected  parts  is 
more  or  less  excoriated  and  discoloured,  or  covered  with  an  adherent  layer 
of  extravasated  blood.  There  are  also  spots  of  ecchymosis  on  both  the 
serous  and  the  mucous  aspect  of  the  gastro-intestinal  tract.  The  mesen- 
teric and  the  lumbar  lymph-glands  are  often  greatly  enlarged,  and  of  a 
dark  red  colour.    The  mesentery  may  form  a  large  brawny  SAvelling,  and 
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the  connective  tissue  in  front  of  the  spine  may  be  infiltrated  in  a  similar 
manner.  The  spleen  is  softened  to  a  pulp,  but  it  is  not  generally  much 
enlarged.  A  nodule  in  the  stomach  may  slough  out  and  repair  begin,  as 
in  a  case  recorded  by  the  late  Dr  Mahomed,  in  the  '  Path.  Trans.'  for  1883. 

Hitherto  (1898)  no  instance  of  recovery  from  intestinal  anthrax  has 
been  recorded.  Leube  has  related  a  case  in  which  the  lower  lip,  the  inner 
surface  of  the  cheek,  and  the  hard  palate  presented  indurated  patches  of  a 
bluish-red  colour  ;  epistaxis  and  ha?maturia  appeared,  but  the  malady  ended 
favourably  in  about  a  fortnight.  The  patient  took  fifteen  grains  of  car- 
bolic acid  and  thirty  grains  of  quinine  each  day,  and  the  patches  in  the 
mouth  were  cauterised  three  times  daily  with  carbolic  acid.  But  the 
diagnosis  of  anthrax  was  not  established  beyond  question  ;  for  only  spores, 
no  bacilli,  were  found  in  the  blood.  (Compare  Mr  John  Poland's  case, 
'  Path.  Trans.,'  1886,  p.  553.) 

3.  Pulmonary  anthrax. — A  third  form  of  anthrax  chiefly  aflEects  the 
thoracic  viscera.  It  was  first  recogTiised  among  the  woolsorters  of  Brad- 
ford  by  Dr  J.  H.  Bell,  of  that  town,  in  1879.  Mr  Spear  and  Dr  Green- 
field investigated  it  for  the  Local  Government  Board  in  1880,  and  described 
it  as  follows: — The  earliest  symptoms  are  great  prostration  and  a  sense  of 
oppression  of  breathing.  Shivering  seldom  occurs.  The  respiration  is 
not  much  accelerated,  but  it  is  laboured  and  difficult,  with  a  feeling  of 
pressure  or  constriction.  There  may  be  more  or  less  abundant  bloody 
expectoration,  or  none  at  all.  Auscultation  seldom  reveals  anything  more 
than  slight  rhonchus.  The  face  is  sometimes  congested,  sometimes  pale, 
with  a  slight  cyanotic  tint.  The  extremities  are  cold  and  bluish  ;  even 
in  the  axilla  the  temperature  may  be  subnormal,  but  in  the  rectum  the 
thermometer  may  rise  to  102"^  or  103°.  The  pulse  is  rapid  and  weak,  and 
sometimes  in*egular.  There  may  be  nausea  and  vomiting,  but  not  gene- 
rally diarrhoea.  In  many  cases  the  appetite  remains  good,  and  digestion 
seems  to  be  unimpaired.  There  is  sometimes  a  sort  of  hysterical  condi- 
tion, or  a  state  of  mental  anxiety  and  depression  ;  but  other  patients  have 
been  so  unconscious  of  danger  as  to  refuse  to  send  for  medical  help  until 
the  last  few  hours  of  life.  Death  may  be  preceded  by  delirium,  convul- 
sions, or  coma,  or  the  mind  may  be  clear  to  the  last,  and  the  end  come 
vmexpectedly. 

One  patient  lived  only  seventeen  hours  after  he  was  first  taken  ill, 
and  many  others  have  died  in  from  three  to  five  days.  Dr  Bell  says  that 
those  who  survive  for  a  week  generally  recover. 

The  post-mortem  appearances  vary  considerably.  Decomposition 
appears  to  be  somewhat  rapid.  The  lung  tissue  may  either  be  congested 
or  quite  natural.  There  may  be  blood-stained  secretion  in  the  bronchial 
tubes,  and  their  mucous  membrane  may  be  ecchymosed.  Sometimes  the 
pleurae  contain  a  pint  or  two  of  fluid,  and  the  lungs  are  partially  collapsed 
in  consequence.  There  is  often  blood-stained  serous  or  gelatinous  infiltra- 
tion of  the  mediastinal  tissues,  and  the  bronchial  glands  are  swollen, 
softened,  and  ecchymosed.  The  pericardium  may  be  marked  with  petechise, 
and  may  contain  a  blood-stained  fluid ;  or  a  large  quantity  of  blood  may 
be  found  extravasated  between  it  and  the  sternum.  Sometimes  the 
pharynx  and  adjacent  tissues  are  infiltrated  with  blood  or  serum.  There 
may  also  be  ecchymoses  in  the  pia  mater,  in  the  kidneys,  and  elsewhere. 
It  is  remarkable  that  the  spleen  is  hardly,  if  at  all,  softened.     In  pro- 
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longed  cases  hsemorrhagic  infarctions  may  be  found  in  the  lungs,  attended 
with  slight  pleurisy;  or  there  may  be  patches  of  broncho-pneumonia. 

There  is  sometimes  difficulty  in  distinguishing,  by  clinical  evidence 
alone,  this  form  of  anthrax  from  a  severe  attack  of  pneumonia.  Many 
fatal  cases  of  the  Woolsorters'  Disease  at  Bradford  have  been  registered 
under  the  head  of  pneumonia,  bronchitis,  or  congestion  of  the  lungs.  The 
characteristic  bacilli  have  been  found  in  blood  drawn  from  the  patient's 
ear  ;  or  a  drop  or  two  of  blood  injected  under  a  mouse's  skin  will  prove 
rapidly  fatal. 

The  prognosis  is  very  grave,  but  not  so  hopeless  as  in  the  intestinal 
form  of  anthrax. 

General  yatliohxjy  of  anthrax.— \vl  the  ordinary  form  of  the  disease 
affecting  the  skin,  the  bacilli  may  be  found  about  the  second  or  the  third 
day,  in  clusters  embedded  in  the  rete  mucosum  at  the  centre  of  the  vesicle. 
E.  Wagner  found  that  they  are  at  this  time  so  closely  packed  in  the 
papillse  of  the  cutis  as  to  conceal  all  the  tissue  elements.  Thence  they 
spread  both  laterally  and  towards  the  deeper  structures,  enter  the  vessels, 
and  are  carried  all  over  the  body  with  the  blood.  In  the  gastro-intestinal 
variety  the  bacilli  infiltrate  all  the  swollen  oedematous  tissues,  so  that 
Buhl  described  this  affection  under  the  name  of  mycosis  intestinalis  before 
it  was  recognised  as  a  variety  of  anthrax. 

At  an  early  stage  of  the  disease  the  blood  may  contain  no  bacilli,  so 
that  a  negative  result  is  inconclusive,  although  the  presence  of  the  charac- 
teristic rods  decides  the  diagnosis.  In  man,  even  when  a  fatal  termina- 
tion is  approaching,  the  bacilli  seem  to  be  seldom  found  in  such  immense 
numbers,  and  so  generally  distributed  in  the  blood,  as  they  are  in  animals. 
Davaine  calculated  that  from  eight  to  ten  millions  are  present  in  a  single 
drop  of  a  diseased  beast's  blood.  In  Buhl's  first  case  of  intestinal  anthrax 
they  are  said  to  have  been  present  in  the  blood  of  the  portal  vein,  but  not 
in  that  of  other  vessels.  They  may  often  be  detected  in  the  substance  of 
the  spleen  and  of  the  solid  tissues  generally,  and  also  in  the  fluid  poured 
out  into  the  serous  cavities. 

Mr  Barker,  in  a  case  published  in  the  '  Med.-Chir.  Trans.,'  vol.  Ixix,  p. 
127,  found  the  bacilli  most  abundant  in  the  rete  and  the  papillary  layer  of 
the  cutis,  and  they  appear  to  be  long  confined  to  that  part.  An  ex- 
cellent account  of  the  histologv  of  the  disease  in  this  countrv  is 
given  by  Dr  F.  C.  Turner,  in  the  sixty-fifth  volume  of  the  same  '  Trans- 
actions.' 

In  anthrax  we  have  a  typical  example  of  a  specific  contagious  malady, 
which  is  due  to  the  presence  of  microphytes.  All  the  conditions  stated 
on  p.  18  are  fulfilled.  For  the  disease  is  recognisable  from  its  clinical 
features,  and  breeds  true  ;  the  organism  is  well  marked  in  its  micro- 
scopical characters,  size,  and  shape,  in  its  reproduction  and  its  cultivation  ; 
it  exists  in  the  blood  and  tissues  of  every  case  of  the  disease  ;  and  it  exists 
nowhere  else,  for  its  non-mobility  distinguishes  it  from  Bacilhis  subtilis. 
Lastly,  when  a  "  pure  cultivation  "  has  been  obtained,  it  can  be  inoculated, 
and  will  reproduce  the  disease,  with  fresh  broods  of  organisms  in  the 
blood  of  the  new  host. 

Prophylaxis  by  inoculation  of  the  attenuated  virus,  though  inapplicable 
as  a  practical  measure  for  human  beings,  is  of  too  great  theoretic  import- 
ance to  be  wholly  passed  over. 
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Pasteur  ascertained  that  by  repeated  cultivations  of  Bacillus  anthracis 
in  mutton  broth,  at  a  temperature  above  104° — 110°  Fahr.,  he  obtained  a 
modified  virus  which  when  inoculated  into  an  animal  produced  a  mild 
attack  of  anthrax  which  protected  from  future  attacks.  These  results  were 
tried  on  a  large  scale  at  Milan  and  afterwards  at  Chartres,  and  proved 
brilliantly  successful  (see  a  paper  by  Mr  George  Fleming,  in  the  '  Nine- 
teenth Century'  magazine  for  March,  1882).  Unfortunately  the  result  is 
not  always  so  complete,  for  even  the  attenuated  virus  is  occasionally  fatal. 
Moreover  the  Algerian  breed  of  sheep  appears  to  be  insusceptible  of  the 
same  protection,  and  in  Hungary  the  results  were  much  less  successful  than 
in  France.  See  an  excellent  abstract  by  Dr  Dawson  Williams  of  Pasteur's 
and  other  methods  of  attenuation,  and  of  Koch's  criticism  thereon  ('  Micro- 
parasites  in  Disease,'  N.  Syd.  Soc,  p.  560).  Dr  Roy  found  in  Buenos 
Ayres  that  the  Yiscacha  (Lac/ostomus  trichodactylus),  a  rodent  allied  to  the 
chinchilla,  is  capable  of  receiving  the  disease,  and  that  anthrax  thence 
transferred  by  inoculation  to  cattle  is  both  mild  and  protective,  at  least  for 
a  considerable  time  ;  so  that  the  analogy  to  smallpox  and  cow-pox  is  very 
close. 

The  late  Dr  Wooldridge  succeeded  in  protecting  rabbits  from  anthrax 
by  injection  of  a  thymus  extract,  and  he  began  chemical  researches  on  the 
cultivation  of  the  anthrax  bacillus  ('  Proc.  Royal  Soc.,'  1887),  which  have 
been  followed  by  those  of  Hankin  ('  Brit.  Med.  Journ.,'  1889),  and  Sidney 
Martin  ('  Journ.  Path,  and  Bact.,'  1893),  in  this  country,  and  by  many  other 
investigators  abroad. 

The  practically  preventive  measures  against  anthrax  are  inspection  of 
cattle  which  are  impoi'ted,  destruction  of  the  dead  bodies  and  excreta  of 
any  that  may  still  die  of  the  disease,  and  inspection  of  the  hair  and  hides 
which  may  carry  the  infection  to  factories. 
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Oi  ofoi  fidXKTTa  vo(Tov(n  voaov  jxiav  i)v  KciXovcn  ni]Xica-  yivirai  ot  Trtpi  ri/v  Kt0aXj/v 
Trpwroi/,  Kai  pel  <pXiyp.a  Kara  rove  iiVKTijpae  iraxv  Kai  itvppov. — AeistOTLE,  '  Hist.  Ammal., 
lib.  viii,  cap.  25.* 

History  and  definition — Natural  history  of  its  contagion — The  spedfi^c  bacillus— 
Acute  and  chronic  forms  of  the  disease — Anatomy — Prognosis — Diagnosis 
and  Treatment. 

FooT-AND-MouTH  DISEASE. — In  cattle — In  man — Its  course,  diagnosis,  and 
treatment. 

Synonyms. — Equinia,  Farcy,  MaAif:  Malleus  v.  Maliasmus,  Morbus  glan- 
dulosus. — Ft.  La  Morve,  Le  Farcin. — Germ.  Rotzkrankheit,  Wurmkrank- 
heit,  Driise. 

Definition. — An  infective  epizootic  disease,  caused  by  a  specific  microbe, 
and  chiefly  affecting  the  respiratory  mucous  membrane  and  the  lymph- 
glands. 

This  horrible  disease  was  known  to  the  ancients  under  the  names 
fxaXic;  and  malleus.  In  England,  writers  on  veterinary  medicine  dis- 
tinguish two  varieties,  "  glanders  "  and  "  farcy,"  the  former  a  disease  of 
the  nasal  mucous  membrane,  the  latter  marked  by  noduies  and  abscesses 
beneath  the  skin,  and  by  swelling  of  the  lymph-glands,  with  the  formation 
of  thrombi  in  the  lymphatics  at  the  valves  ("  farcy  buds  ").  The  first  case 
in  the  human  subject  which  was  correctly  interpreted  in  this  country  was 
recorded  in  1821  by  Dr  Muscroft,  of  Pontefract.  In  1830,  Dr  Elliotson 
drew  the  attention  of  the  Royal  Medical  and  Chirurgical  Society  to  the 
disease,  and  afterwards  proposed  to  call  it  Equinia. 

Conveyance  of  contagion. — As  a  rule,  the  virus  of  glanders  is  directly 
introduced  into  a  wound  or  sore,  or  fissure  in  the  skin,  especially  of  the 
face  or  of  one  of  the  hands.  A  horse-slaughterer  who  died  in  Guy's  Hospi- 
tal in  1866  appeared  to  have  been  poisoned  through  a  slight  cut  on  the  lip 
which  had  been  made  by  a  barber  in  shaving  him.  Injuries  to  the  hand  in 
skinning  dead  horses,  or  in  dissecting  them,  have  sometimes  been  the 
starting-point  of  the  disease.  It  has  also  been  transmitted  by  a  bite  from 
a  glandered  animal,  probably  through  the  saliva.  Or  a  diseased  horse  in 
sneezing  may  propel  a  drop  of  muco-purulent  secretion  from  its  nose 
directly  into  the  eye,  or  the  nose,  or  the  open  mouth  of  anyone  standing 
near  it.    The  contagion  remains  active  in  a  dried  state  for  a  fortnight, 

*  Asses  are  particularly  liable  to  one  disease  which  they  call  Malis  (Melis,  malleus).  It 
affects  the  head  first,  and  causes  a  thick  purulent  discharge  from  the  nostrils. 
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and  if  moist  for  a  much  longer  time  ;  for  horses  in  a  particular  stable  have 
been  attacked  many  weeks  after  the  occurrence  of  the  disease. 

According  to  Bollinger,  who  describes  glanders  in  '  Ziemssen's  Hand- 
buch,'  it  may  be  communicated  by  eating  the  flesh  of  a  glandered  animal, 
at  least  in  a  raw  state.  The  disease  in  man  has  always  been  exceedingly 
rare,  even  in  countries  where  (as  in  France  during  the  first  half  of  this 
century)  it  was  committing  terrible  ravages  among  horses.  When  it  affects 
human  beings  it  may  spread  from  one  person  to  another.  Dr  Elliotson 
mentions  in  the  '  Lancef '  for  1838  that  a  laundress  who  washed  the  clothes 
of  one  of  his  patients  contracted  it.  In  at  least  one  case  infection  has 
taken  place  through  a  cut  received  in  examining  the  body  of  a  person  who 
had  died  of  the  disease.  Dr  Sherrington  found  that  the  bacilli  are  passed 
out  in  the  urine  without  any  discoverable  lesion  of  the  kidneys. 

Among  the  lower  animals,  goats  and  rabbits  are  said  by  Bollinger 
to  be  the  most  suitable  subjects  for  experiment.  Oxen  and  sheep  are  not 
susceptible,  nor  are  cats  and  dogs  ;  but  lions  and  tigers  in  captivity  have 
contracted  glanders  from  diseased  horseflesh.  Next  to  horses,  glanders  is 
most  apt  to  affect  asses  and  mules. 

Grooms  are  sometimes  attacked  with  glanders  when  they  are  not 
aware  that  any  of  their  horses  have  been  diseased.  This  is  due  to  the 
disease  being  frequently  latent  in  the  horse,  i.  e.  without  either  the  ozaena 
of  traditional  glanders  or  the  swollen  lymphatics  of  traditional  farcy.  The 
horse  falls  off  in  flesh,  passes  too  much  urine,  and  begins  to  swell  in  one 
of  its  limbs  ;  and  the  lungs  are  already  attacked  before  the  disease  is  recog- 
nised. (See  the  account  of  glanders  in  horses  by  Professor  MacFadyean 
and  Dr  Woodhead  in  '  Journ.  Comp.  Path,  and  Ther.,'  March,  1895  ;  '  Procs. 
Nat.  Vet.  Assoc.,'  1886  ;  and  Allbutt's  '  System  of  Medicine,'  vol.  ii,  p.  513). 

Bacillus. — Schiitz  and  Loffier,  in  1882,  ascertained  the  constant  pre- 
sence of  minute  rod-shaped  organisms  in  the  "  farcy  buds,"  lungs,  and 
spleen  of  animals  dying  of  glanders.  Loffier  succeeded  in  growing  this 
bacillus,  and  inoculation  with  the  pure  cultivation  has  reproduced  the 
disease  in  horses  or  asses,  and  also  in  guinea-pigs,  rabbits,  and  mice.  His 
results  agree  with  those  of  Schiitz,  Bouchard,  and  other  observers,  and 
are  now  generally  accepted.* 

The  Bacillus  mallei  is  4- — -2-  ^  long  [i.  e.  the  same  length  as  that  of 
tubercle,  but  thicker),  non-motile,  and  does  not  form  spores.  It  is  readily 
cvdtivated,  and  from  the  pure  cultivation  is  prepared  a  solution  of  its 
chemical  products  which  is  called  mallein.  This  is  of  great  practical  im- 
portance, for  when  injected  into  a  horse  with  latent  glanders  it  produces  a 
local  and  general  febrile  reaction,  while  it  has  but  slight  or  no  effect  on 
one  free  from  the  disease. 

Glanders  in  man. — The  disease  occurs  in  two  forms  in  the  human 
subject,  of  which  one  is  termed  acute  and  the  other  chronic. 

1.  In  acute  glanders,  after  a  very  short  period  of  incubation,  the 
patient  is  first  attacked  with  malaise,  headache,  and  pains  in  the  limbs. 
At  this  stage  the  disease  is  generally  mistaken  for  acute  rheumatism  or 
for  enteric  fever.  But  if  a  wound  or  scratch  has  been  infected  with  the 
virus,  the  part  commonly  becomes  red,  swollen,  and  very  painful ;  an 

*  '  Deutsche  med.  Wochensch.,'  1882  and  1883 ;  'Revue  Medicale  Pran9aise,'  Dec,  1882 ; 
'  Microparasites  in  Disease,'  New  Syd.  Soc.,  p.  387,  and  pi.  vi.  Klein  ('Micro-organisms 
and  Disease,'  3rd  ed.,  p.  128),  and  Payne  ('Pathology,'  p.  667,  with  fig.  after  Fliigge). 
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erysipelatous  inflammation  may  diffuse  itself  over  a  wide  area,  affecting 
the  whole  side  of  the  face,  or  the  hands,  and  part  of  the  forearm;  or 
raised  red  patches  like  Erj^thema  nodosum,  or  subcutaneous  abscesses 
appear.  In  such  cases  the  diagnosis  naturally  inclines  towards  septicaemia 
or  pyaemia  from  a  poisoned  wound.  In  other  instances,  as  in  that  of  a 
man  who  died  in  Guy's  Hospital  in  1863,  the  first  complaint  is  of  pain  in 
the  side  with  dyspnoea,  so  that  acute  pleuro-pneumonia  is  suspected. 

In  many  cases  an  eruption  appears  on  the  limbs  and  the  trunk  as  papules, 
which  rapidly  pass  into  flat  vesicles  and  then  into  bullae  or  large  pustules. 
They  become  depressed  in  the  centre,  and  rupture,  allowing  a  thin  purulent 
fluid  to  escape,  which  is  often  blood-stained.  When  an  incision  is  made 
through  a  pustule  after  the  patient's  death,  its  floor  is  found  to  consist  of 
an  ashen-grey  necrotic  layer.  The  eruption  sometimes  appears  within 
twenty-four  or  forty-eight  hours  after  the  patient  is  first  taken  ill,  some- 
times not  for  a  week,  or  even  longer.  When  present  it  is  characteristic 
of  glanders,  although  it  might  be  mistaken  at  an  early  stage  for  small- 
pox or  chicken-pox,  and  perhaps  later  on  for  pemphigus  or  syphilis. 

There  is  often  mixed  with  it  a  lesion  which  may  be  taken  as  the  repre- 
sentative of  "  farcy  "  in  hor&es.  This  consists  in  the  formation  of  hard 
painful  lumps  or  swellings  in  the  subcutaneous  tissues  and  muscles  ;  they 
suppurate,  and  if  incised  may  ulcerate  deeply,  so  as  to  expose  tendons  or 
bones  beneath.  It  is  curious  that  in  most  cases  the  lymph-glands  do  not 
become  enlarg^ed,  although  a  marked  instance  to  the  contrarv  is  recorded 
by  Travers  in  his  work  on  '  Constitutional  Irritation.'  Not  only  was  there 
suppuration  of  the  glands  of  the  arm  originally  affected,  but  those  at  each 
angle  of  the  lower  jaw  and  in  the  groin  were  also  swollen.  The  joints  in 
glanders  not  infrequently  become  inflamed,  and  suppurate. 

The  other  characteristic  but  not  constant  symptom  is  an  affection  of 
the  mucous  membrane  of  the  nose  and  of  adjacent  parts  (ozcena),  represent- 
ing what  in  horses  is  termed  "  glanders  "  in  the  narrower  meaning  of  the 
term.  First  a  thin  whitish  mucus  runs  from  one  or  both  nostrils  ;  after- 
wards it  becomes  purulent,  blood-stained,  and  foetid.  The  nose  itself  now 
becomes  swollen,  red,  and  very  painful,  and  inflammation  may  spread 
from  it  towards  the  forehead  or  over  the  cheeks.  (See  models  in  the  Guy's 
Museum,  Nos.  52,  53,  55,  57.)  If  the  parts  are  examined  after  death,  the 
lining  of  the  nasal  passages  is  found  to  be  ulcerated,  and  the  septum 
perhaps  necrosed.  In  the  human  subject  a  discharge  from  the  nose  is  by 
no  means  always  present  in  glanders  ;  Hauft*  observed  it  in  only  thirty  out 
of  seventy  cases  which  he  collected.  It  is  often  not  an  early  symptom, 
but  appears  in  the  second  or  the  third  week.  Thus,  during  the  first  days 
of  a  doubtful  case,  the  fact  that  the  nose  is  healthy  must  never  exclude  the 
diagnosis  of  glanders. 

Other  mucous  membranes  are  often  affected.  The  conjunctivae  may  be 
severely  inflamed,  and  the  eyelids  greatly  swollen.  Yirchow  relates  a  case 
which  came  under  von  Graefe  as  one  of  acute  exophthalmos,  and  its  real 
nature  was  not  suspected  until  after  the  autopsy.  Sores  may  form  in 
the  mouth,  and  the  gums  may  become  spongy.  The  pharynx  and  the 
palate  may  ulcerate  or  become  covered  with  false  membrane.  Sometimes 
ulcers  form  in  the  larynx,  and  oedematous  laryngitis  may  cause  a  need  of 
tracheotomy.  Symptoms  of  bronchial  or  of  intestinal  catarrh  may  be 
present.  Pustules  and  sores  which  might  easily  be  supposed  to  be 
venereal,  are  said  by  Yirchow  to  occur  on  the  glans  penis. 
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The  general  condition  of  the  patient  becomes  worse  from  day  to  day. 
The  pulse  is  usually  accelerated,  though  sometimes  it  remains  slow ;  the 
temperature  rises  irregularly  until  it  may  reach  104°  ;  the  tongue  becomes 
diy  and  brown  ;  albumen  appears  in  the  urine,  and  sometimes  leucin  and 
tyrosin.  Delirium  and  sleeplessness  pass  into  stupor  and  coma,  and 
finally  collapse,  with  involuntary  escape  of  the  urine  and  fneces.  Death 
usually  occurs  towards  the  end  of  the  second  or  in  the  third  week.  Some- 
times the  disease  has  ended  fatally  within  a  week,  or  even  in  three  or  four 
days,  sometimes  not  for  four  weeks. 

2.  Chronic  glanders  is  much  more  insidious  and  less  fatal.  It  is  often 
characterised  by  the  formation  of  intractable  ulcers  with  thick  livid  edges. 
In  the  Museum  of  Guy's  Hospital  are  two  models  of  such  ulcers  (Nos.  58, 
59),  the  part  affected  being  in  one  (doubtful)  case  the  back  of  the  hand,  while 
in  the  other  there  are  separate  sores  upon  the  forehead,  the  lobule  of  the 
ear,  and  the  side  of  the  face.  In  other  instances,  abscesses  form  about 
the  joints  and  give  rise  to  fistulous  sores  ;  or  inflammatory  swellings  appear 
on  the  limbs,  beneath  the  skin,  or  in  the  muscles.  Or,  again,  there  may 
be  an  eruption  of  pustules  like  those  which  are  seen  in  acute  glanders,  but 
more  slowly  developed.  The  nose  often  remains  free,  but  sometimes 
there  is  an  erysipelatous  redness  of  the  skin  or  a  foetid  purulent  discharge 
from  the  mucous  surface,  beginning  perhaps  after  two  or  three  months 
have  passed.  The  nostrils  are  often  blocked  with  dark-coloured  crusts. 
Such  an  affection  is  very  apt  to  be  regarded  as  syphilitic,  or  to  be  classed 
under  the  vague  title  of  ozjena.  It  is  of  great  importance  to  remember 
that  the  diagnosis  may  be  cleared  up  by  inoculating  a  goat  or  a  rabbit 
with  some  of  the  discharge.  This  practice  was  adopted  in  some  of  the 
earliest  cases  of  glanders  that  are  known  to  have  been  observed  in  this 
country,  those  recorded  by  Travers.  Bollinger  gives  details  of  two  such 
experiments  which  he  performed  Avith  matter  taken  from  horses ;  the 
inoculated  animals,  which  lived  two  or  three  months,  showed  characteristic 
symptoms.  In  a  case  at  Guy's  Hospital  in  1866  the  late  Mr  Poland  intro- 
duced pus  from  the  patient's  face  beneath  the  skin  of  his  shoulder,  and 
set  up  pustules  there,  but  probably  this  result  was  not  of  diagnostic 
sif^nificance.  Virchow  mentions  that  at  WiirzburG:  a  man  Avas  for  six 
months  in  the  hospital  on  account  of  refractory  sores  upon  the  limbs  ;  and 
at  the  autopsy  lesions  characteristic  of  glanders  Avere  discovered.  It  was 
not  then  knoAvn  that  the  disease  existed  in  the  neighbourhood,  but  in- 
quiries Avere  set  on  foot,  and  led  to  the  discovery  of  an  epizootic  prevailing 
over  a  Avide  area  among  the  horses  used  for  towing  barges  on  the  river 
Main. 

In  some  cases  of  chronic  glanders,  the  chief  symptoms  are  cough  Avith 
sanguineous  expectoration,  hoarseness,  pyrexia,  and  emaciation,  so  that 
phthisis  may  be  suspected. 

Morbid  anatomy  of  glanders. — Some  of  the  internal  lesion Avhich  are 
found  in  cases  of  glanders  in  man  appear  to  be  the  result  of  secondary 
pyaemia.  Virchow  placed  glanders,  in  association  with  syphilis  and  lupus, 
among  "  granulation  tumours."  In  animals,  both  he  and  Bollinger  described 
the  affection  of  the  nasal  mucous  membrane  as  beginning  Avith  minute 
miliary  papules.  In  the  lungs  are  found  nodules  of  various  sizes,  some 
almost  exactly  like  tubercles,  others  as  large  as  peas  or  larger  ;  they  also 
differ  from  tubercles  in  being  hsemorrhagic  and  less  numerous.  On  careful 
examination,  characteristic  small  yellow  bodies  may  be  seen  in  the  mucous 
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membrane  of  the  nose,  of  the  frontal  sinuses,  and  of  the  larynx  and  trachea. 
Von  Wyss  has  since  observed  them  in  the  gastric  mucous  membrane.  It 
is  interesting:  to  find  in  one  of  Elliotson's  cases,  recorded  in  the  '  Med.-Chir. 
Trans.'  for  1833,  a  description  of  similar  appearances. 

"  On  cutting  into  tlie  various  tumefactions  on  the  bead,  trunk,  and  extremities,  they 
were  found  to  be  full  of  pus,  underneath  which,  in  many,  a  number  of  small  white 
granules  were  seen,  and  ocliers,  in  several  instances,  were  closely  attached  to  the  ])eriosteuni 
and  perichondiiuni.  The  frontal  sinuses  contained  a  jelly-like  mucus,  and  a  number  ot 
similar  granules,  and  on  the  septum  nariuni  was  one  ulcer  exactly  like  those  1  have  seen  \\\ 
the  nostrils  of  glandered  horses,  and  upon  it  lay  a  cluster  of  granules.  About  an  inch  lielow 
the  valve  of  the  colon,  for  three  incites  in  extent,  upon  the  whole  of  the  surface,  were 
wliite' granules  exactly  like  those  in  other  parts." 

Beside  intermuscular  abscesses,  and  suppuration  of  joints,  periosteum, 
and  medullary  cavities  of  the  bones,  there  is  often  acute  suppurative  lobular 
pneumonia. 

The  means  of  diagnosis  formerly  adopted  in  cavalry  stables  was  to 
inoculate  an  ass  with  the  mucus  from  the  nostrils  of  a  horse  suspected  to  be 
glandered.  The  method  now  extensively  used  throughout  Europe  is  the 
injection  of  mallein  and  observation  of  its  general  and  local  effects. 

Prognosis. — Acute  glanders  is  uniformly  fatal.  The  average  duration 
of  chronic  glanders  is  three  or  four  months ;  among  thirty-four  cases 
which  Bollinger  collected  from  various  sources,  including  many  of  slight 
severity,  there  were  seventeen  recoveries.  The  convalescence  is  slow  and 
sometimes  incomplete  ;  a  veterinary  surgeon  at  the  end  of  eleven  years 
was  still  cachectic,  and  was  troubled  with  cough  and  other  symptoms  due 
to  the  presence  of  cicatrices  in  the  larynx  and  in  the  nose.  But  some 
patients,  after  a  severe  illness  lasting  for  months,  recover  quickly  and  re- 
gain the  flesh  they  have  lost. 

Treatment. — In  acute  cases  all  that  can  be  done  in  the  way  of  treatment 
is  to  sustain  the  patient's  strength  with  quinine,  tincture  of  iron,  nourish- 
ing food,  and  stimulants.  The  pustules  should  be  opened  and  the  nostrils 
cleansed  by  syringing  them  out  with  some  antiseptic  solution. 

In  cases  of  chronic  glanders,  Bollinger  thought  carbolic  acid  and  iodide 
of  potassium  the  internal  medicines  most  likely  to  be  useful ;  Gamgee 
recommended  arsenic  in  combination  with  strychnia.  Others  advise  fre- 
quent doses  of  benzoate  of  soda.  Ulceration  of  the  interior  of  the  nose 
should  be  treated  with  injections  of  creasote  water,  or  a  solution  of  carbolic 
acid,  and  the  application  of  nitrate  of  silver. 

Babes  and  Bonome  recommend  two  drops  of  mallein  by  subcutaneous 
injection  in  cases  of  chronic  glanders,  repeated  again  and  again  until  con- 
stitutional disturbance  no  longer  follows  ;  and  Dr  J.  Macfadyean  has  em- 
ployed this  treatment  in  horses  with  success. 


Foot-and-mouth  Disease.* — In  striking  contrast  with  the  dangerous 
epizootic  disease  just  described  is  one  which  both  in  cattle  and  when  com- 
municated to  man  generally  produces  but  transitory  effects.  On  the 
Continent  this  disease  has  been  known  for  centuries,  but  it  is  said  to  have 
been  first  introduced  into  England  in  1839.    In  1867  this  countrv  was  a^ain 

*  5y«0Hy)».y.— Aphthous  Fever— Aphtha  Epizootica—Glossanthrax— Eczema  Epizooti- 
cum.  Some  writers  have  described  this  disease  under  the  medieval  name  of  murrain 
which  is  familiar  from  its  being  used  in  the  English  translation  of  the  Bible.  ' 
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free  from  it,  but  it  soon  returned,  and  in  1871  it  is  believed  to  have  affected 
more  than  700,000  animals.  In  1878  the  Contagious  Diseases  Act  (Animals) 
came  into  force,  and  though  the  distemper  has  shown  itself  more  than 
once  since  (last  in  1893)  it  has  never  been  allowed  to  spread. 

It  occurs  chiefly  in  cattle  and  sheep  j  pigs  are  also  liable  to  it,  but 
probably  only  as  the  result  of  infection  by  feeding  upon  the  milk  of  dis- 
eased cows.    It  is  very  rarely  seen  in  horses  or  dogs. 

It  is  an  acute  specific  fever,  highly  contagious,  and  attended  with  the 
formation  of  vesicles  and  bullae  upon  the  mucous  membrane  of  the  mouth, 
including  the  lips  and  the  tongue,  and  with  a  somewhat  similar  erup- 
tion on  the  feet,  round  the  borders  of  the  hoofs,  and  in  their  clefts. 
The  vesicles  in  the  mouth  soon  break,  and  form  little  ulcers  with  a  grey 
floor ;  on  the  feet  they  become  pustular,  and  dry  up  into  crusts.  They 
give  the  animal  pain  in  walking  or  standing,  so  that  it  generally  remains 
lying  down.  The  vesicles  also  appear  upon  the  udder  and  the  teats. 
After  twelve  or  fourteen  days  all  the  effects  of  the  complaint  pass  off.  It 
almost  always  ends  in  recovery,  except  in  calves.  In  sheep  and  pigs  the 
stomatitis  and  salivation  are  less  severe,  but  the  affection  of  the  hoofs  is 
worse. 

The  contagium  appears  to  reside  in  the  fluid  contained  in  the  vesicles. 
By  cultivating  in  agar-agar,  in  broth,  and  in  milk  (which  it  turns  acid, 
but  does  not  curdle),  Klein  in  1885  isolated  an  apparently  distinct  micro- 
coccus ;  but  the  proof  that  this  or  other  microbes  since  discovered  is  the 
specific  contagium  is  still  wanting,  and  a  prize  of  3000  marks  (£150) 
offered  by  the  Prussian  Minister  of  Agriculture  for  its  discovery  in  1893 
remains  unpaid. 

The  disease  in  man. — Although  foot-and-mouth  disease  is  capable  of 
transmission  to  man,  this  is  not  frequent.  Prof.  McBride  could  find  only 
twenty-two  cases  recorded  during  nearly  thirty  years  (1839-67) ;  and  most 
of  these  Avere  taken,  not  from  medical  journals,  but  from  the  '  Veterinary 
Review.' 

Conveyance. — There  are  two  ways  in  which  the  complaint  may  be  com- 
municated to  man.  One  is  by  the  direct  inoculation  of  the  specific  virus 
into  a  crack  or  sore  place,  generally  on  the  hand  or  on  a  finger.  This  is 
most  apt  to  befall  a  person  engaged  in  milking  a  cow  with  the  eruption 
upon  the  teats,  but  sometimes  saliva  from  the  beast's  mouth  conveys  the 
contagion  to  a  veterinary  surgeon  ;  and  a  butcher  is  said  to  have  taken  it 
by  holding  his  knife  between  his  lips  while  dressing  an  infected  carcass. 

The  other  way  is  by  drinking  the  milk  of  a  diseased  coav.  This  is  fur 
more  important,  not  only  because  it  concerns  children,  who  suffer  nmch 
more  than  adults,  but  also  because  it  is  very  likely  to  be  overlooked.  As 
to  the  characters  of  the  milk  which  is  yielded  by  cows  suffering  from  the 
foot-and-mouth  disease,  there  have  been  some  discrepancies  of  statement. 
Sometimes  it  is  offensive  to  the  smell  and  the  taste,  and  it  may  even  be 
mixed  with  blood  or  pus  in  considerable  quantity  ;  but  this  seems  to  be 
only  when  the  teats  are  severely  excoriated,  or  when  the  mammary  glands 
themselves  have  become  inflamed  as  the  result  of  retention.  In  other 
cases  it  is  less  obviously  altered ;  but  is  apt  to  coagulate  when  boiled,  or 
even  at  a  much  lower  temperature,  forming  innumerable  little  flocculent 
masses,  which  float  in  a  bluish  whey.  Sometimes  it  seems  to  have  a 
yellowish  tint,  and  when  examined  microscopically  displays  granular  cells 
like  those  of  the  colostrum.    But  sometimes  it  is  said  to  have  a  perfectly 
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natural  appearance.  It  seems  generally  to  be  diminished  in  quantity  by 
about  one  half.  Two  German  veterinary  surgeons,  Hertwig  and  Jacob, 
succeeded  in  infecting  themselves  experimentally  by  drinking  the  milk  of 
diseased  cows.  No  doubt,  however,  it  is  often  drunk  with  impunity,  not 
only  by  adults,  but  even  by  children.  In  any  case  boiling  may  be  assumed 
to  render  it  innocuous. 

Course. — The  incubation  of  the  "foot-and-mouth"  disease  in  man  is 
said  to  be  from  three  to  seven  days.  Slight  pyrexia,  with  loss  of  appetite, 
is  followed  by  a  sensation  of  dryness  and  heat  in  the  mouth,  and  vesicles 
quickly  appear  on  the  inside  of  the  lips,  on  the  tongue,  and  sometimes 
upon  the  fauces  and  hard  palate.  They  reach  the  size  of  peas,  their  con- 
tents become  opaque  and  yellowish,  and  in  from  one  to  three  days  they 
break,  forming  shallow,  dark  red  ulcers.  There  is  some  pain,  w'hich  is 
increased  by  mastication,  swallowing,  or  talking.  The  lips  become  swollen, 
and  mucus  and  saliva  ai'e  poured  out  in  excess.  In  a  case  related  by  Mr 
Briscoe,  of  Chippenham,  in  the  '  Brit.  Med.  Journ.'  for  1872,  the  tongue 
swelled  until  it  protruded  more  than  two  inches  from  the  mouth,  and  it 
was  so  firmly  wedged  between  the  teeth  that  for  thirty-six  days  the  patient 
took  no  food  except  milk  ;  there  was  great  dyspnoea,  and  suffocation 
appeared  at  one  time  imminent ;  sloughs  peeled  off  the  tongue,  and  the 
discharge  became  very  foetid.  Such  a  condition,  however,  is  altogether 
exceptional.    There  is  often  slight  diarrhoea  and  abdominal  pain. 

In  some  patients  an  eruption  appears  upon  the  fingers,  especially  round 
the  nails.  It  consists  of  small  clear  vesicles,  which  pass  into  pustules, 
and  sometimes  run  together.  The  inflammation  very  seldom  causes  shed- 
ding of  the  nails.  The  feet  are  seldom  affected,  but  sometimes  vesicles 
have  been  observed  between  the  toes.  Mr  Amyot  ( '  Med.  Times  and  Gaz.,' 
1871)  mentions  the  case  of  a  woman  in  whom  the  feet  "  became  hot  and 
covered  with  painful  tubercles."  In  milkmaids  vesicles  have  been  observed 
on  the  breasts  ;  and  in  the  case  of  a  clergyman  in  Germany,  who  caught 
the  disease  from  eating  butter  made  from  his  own  cows'  milk,  the  vesicles 
appeared  on  the  face  as  well  as  in  the  mouth.  This  was  during  the  epi- 
zootic prevalence  of  the  disease  in  1892. 

Diagnosis.- — The  foot-and-mouth  disease  seems  most  likely  to  be  mis- 
taken for  herpes  or  aphthous  stomatitis.  It  is  not  impossible  that  in- 
flammation of  the  mouth,  with  sore  throat  in  children,  may  be  a  more 
common  result  of  infection  uy  diseased  milk  than  is  suspected.  A  doubt- 
ful case  might  be  cleared  up  by  inoculating  a  sheep. 

Prognosis. — The  duration  of  the  foot-and-mouth  disease  in  man  is 
usually  from  ten  to  fourteen  days,  sometimes  not  more  than  a  week. 
With  one  doubtful  exception  death  has  occurred  only  in  infants. 

The  treatment  required  is  local  application  of  a  solution  of  borax  to 
the  mouth,  or  of  the  solid  nitrate  of  silver  to  any  painful  ulcers  ;  the 
eruption  on  the  fingers  should  be  treated  with  lead  ointment,  and  pro- 
tected from  the  patients'  nails. 
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"  Et  quoniam  variant  morbi,  variabimus  artes ; 
Mille  mali  species,  mille  salutis  erunt." 

Ovid,  lleui.  Amor.,  v.  525. 

History — Discoveri/  of  ihe  infective  07-ganism  in  animals  and  in  man — The 
botanical  position  of  Actinomyces — Clinical  characters  as  it  affects  the  lungs, 
the  liver,  the  intestines,  and  the  skin — Treatment,  external  and  internal. 

This  remarkable  disease  is  transferred  by  contagion  from  animals  to 
man ;  but  its  effects  are  local  and  suppurative  rather  than  general  and 
toxic.  It  depends  on  the  presence  of  a  specific  vegetable  parasite,  but 
it  is  not  yet  certainly  determined  whether  it  is  a  fungus  or  a  bacterium. 
Its  effects  in  some  respects  approach  nearest  to  those  of  the  tubercle 
bacillus. 

Actinomycosis  was  long  known  among  cattle  as  a  suppurative  inflamma- 
tion, usually  affecting  the  tongue  or  jaw,  occasionally  the  skin  or  the  lungs 
(cf.  Rivolta,  of  Pisa,  in  '  Virchow's  Archiv,'  1875,  vol.  Ixxxviii,  p.  309).  It 
was  called  "  wooden-tongue  "  by  the  herdsmen,  "  scrofula  "  and  osteosarcoma 
by  veterinary  surgeons.  The  vegetable  parasite  which  gives  rise  to  it  was 
first  described  in  cattle  by  Bollinger  in  1877,  and  named  Actinomyces  {i.  e. 
ray-fungus),  from  the  striking  rosette-like  figure  it  often  presents. 

In  man  it  has  probably  been  often  mistaken  for  tuberculous  nodules, 
for  caseous  inflammation,  or  for  sarcomata,  in  the  liver  or  the  lungs. 

The  first  two  undoubted  cases  were  published  by  Dr  James  Israel,  of 
Berlin,  in  1878  ;*  one  occurred  in  a  man  of  thirty-nine,  with  multiple 
abscesses  and  serous  inflammations,  and  the  other  in  a  man  of  thirty-six, 
with  a  submaxillary  abscess,  who  recovered.  In  both  the  characteristic 
nodules  and  the  "  club-shaped  or  pear-shaped  bodies,"  which  make  up  the 
rayed  rosette,  are  unmistakable  (pi.  i,  fig.  2  ;  iii,  fig.  5).  In  his  article 
he  published  notes  of  a  third  case  observed  by  Professor  von  Langenbeck 
at  Kiel  in  1845  of  vertebral  caries  in  a  man ;  and  the  drawings  then  made, 
and  reproduced  by  Israel  (pi.  iii,  fig.  9,  a  and  c),  prove  that  it  was  Actino- 
mycosis. In  1848  Lebert  had  made  drawings  of  the  same  fungus  from  a 
patient  of  Louis  in  Paris,  but  without  either  of  them  recognising  its  true 
nature.  Ponfick  first  recognised  these  Mycoses  to  be  the  Actinomyces  dis- 
covered in  cattle  by  Bollinger  ('  Die  Actinomycose  des  Menschen,'  1882). 

The  first  case  in  man  recognised  in  this  country  was  described  by  Dr 
Acland  in  the  '  Pathological  Transactions  '  for  1886  (pp.  545-6).    A  remark- 

*  'Virchow's  Archiv,'  1878,  vol,  Ixxiv,  p.  15,  "Neue  Beobachtungen  auf  dem  Gebiete 
der  Mykosen  des  Menschen,"  'Klin.  Beitr.  zur  Kenntniss  der  Actinomycose  des  Menschen,' 
Berlin,  1885;  translated  in  abstract  for  the  New  Sydenham  Soc.  in  their  vol.  on  'Micro- 
parasites  in  Disease,'  by  Dr  Hime,  of  Bradford,  1886.  In  Dr  Acland's  article  in  Allbutt's 
'  System  of  Medicine'  (vol.  ii,  p.  81)  is  given  a  full  historical  account  with  copious  references. 
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able  case  was  brought  before  the  Hunterian  Society  by  Dr  F.  C.  Turner 
(March,  1887).  Here  it  was  combined  with  true  tuberculous  disease,  pro- 
bably of  independent  origin.  Numerous  specimens  in  the  jaws  and  tongue 
of  cattle  are  in  the  Museum  of  the  Royal  College  of  Surgeons  (Nos. 
2254,  h,  c,  &c.,  and  2274,  6,  &c.}. 

The  peculiarity  of  the  disease  is  that  each  inflammatory  nodule  or 
abscess  has  in  its  centre  a  parasitic  fungous  growth,  which  varies  from  the 
100th  to  the  10th  of  an  inch  in  diameter.  In  one  of  the  earlier  cases 
observed  in  this  country  a  section  from  the  morbid  tissues  of  the  tongue 
of  an  ox  was  shown  the  writer  by  Professor  Roy  at  the  Brown  Institute. 
The  large  size,  glittering  aspect,  globular  shape,  and  surrounding  mass  of 
radiating  club-shaped  structures  distinguished  the  organism  at  once  from 
any  known  morbid  product,  and  suggested  the  deposition  of  lime  salts  or 
some  other  crystalline  material.  This,  however,  is  not  the  case.*  It 
stains  well  with  eosin  or  with  magenta  and  picric  acid.  Actinomyces,  as  the 
fungus  was  named  by  the  botanist  Hartz  in  allusion  to  its  radiating  gonidia, 
seems  very  unlike  the  Schizomycetes  to  which  the  micrococci,  saroinse,  bac- 
teria, bacilli,  and  vibriones  of  anthrax,  glanders,  and  other  specific  conta- 
gious febrile  diseases  belong.  It  is  apparently  one  of  the  Hyphomycetes, 
the  group  to  which  moulds  like  Penicillium  glaucum  and  Mucor  belong ; 
and  the  centre  of  each  minute  yellowish  nodule  consists  of  an  immense 
number  of  interlacing  threads  like  mycelium. 

If  this  view  of  its  botanical  position  is  correct,  actinomycosis  does  not 
belong  to  the  same  group  of  acute  febrile  infective  diseases  as  anthrax  and 
glanders.  It  belongs  to  a  group  widely  represented  in  the  pathology  of  the 
lower  animals,  of  which  the  pebrine  of  silkworms  is  a  well-known  example. 
The  Saprolegnia,  which  causes  salmon  disease,  is  another.  Grobe,  Loch, 
and  other  pathologists  have  produced  artificial  "  mycosis  "  of  the  kidneys 
and  other  viscera  in  the  rabbit  by  injection  of  the  spores  of  Aspergillus. 
In  Favus  and  Ringworm,  as  in  Thrush,  the  parasite  is  a  fungus  ;  but,  owing 
to  its  not  penetrating  the  skin  or  mucous  membrane,  its  eflFects  are  only 
superficial.  It  is  possible  that  cases  may  hereafter  be  recognised  in  man 
of  other  internal  diseases  due  to  invasion  of  parasitic  fungi,  and  therefore 
analogous  to  actinomycosis.! 

The  results  of  cultivation,  which  has  been  carried  out  by  Crookshank 
(1889),  by  Bostrom  (1890),  and  by  Wolff  and  Israel  (1891),  are  opposed  to 
this  view  of  the  botanical  position  of  actinomyces.  Though  these  observers 
differ  in  the  interpretation  of  some  points,  they  agree  that  the  clubs  or 
pseudo-gonidia  are  not  to  be  found  in  artificial  cultivations,  and  that  the 
threads  are  not  mycelium. 

Nevertheless  some  good  botanists,  both  French  and  German,  still  regard 
Actinomyces  as  belonging  to  the  Mucedinae,  i.  e.  as  one  of  the  hypho- 
mycetes, and  the  name  Onspora  hovis  had  been  proposed  to  mark  this 
position.  Whatever  place  be  ultimately  assigned  this  organism,  it  appears 
to  be  closely  related  to,  if  not  identical  with,  Chiomjphe  Garteri,  the  cause 
of  the  disease  known  as  Mycetoma  or  Madiu-a  foot.    (See  a  paper  by  the 

*  See  Israel's  original  paper  above  quoted,  where  it  is  stated  that  Dr  Ferd.  Cohu  who 
recognised  the  fungus,  at  first  thought  them  to  be  fat  crystuls;  also  the  discussion  on  Dr 
John  Barley's  case  of  so-called  "Actinomycosis  of  the  Liver,"  'Med.-Chir.  Trans  '  1886 
p.  135,  and  '  Proc.,' X.  S.,  vol.  ii,  p.  20.     '  •        •  •»  . 

+  In  Dr  Paltauf's  fatal  case  of  Mi/cosis  mucorina  in  man,  the  fungus  invaded  the  body 
through  the  intestines,  and  led  to  abscesses  in  tlie  lungs,  brain,  and  other  or^-ans  (see 
'  Virchow's  Archiv/ vol.  oil,  with  references  to  fungi  iu  the  air-passages,  etc   p  543) 
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late  Dr  Kanthack  in  the  '  Journal  of  Pathology  and  Bacteriology,'  1892,  p. 
UO). 

The  striking  rosette-form  with  glittering  "  clubs  "  is  often  absent  in 
the  human  subject.  "What  is  then  characteristic  are  the  globules  of  waving 
tangled  thi-eads  or  filaments.  These  are  well  shown  unstained  in  plate  ii 
of  Dr  W.  B.  Ransom's  paper  in  the  '  Med.-Chir.  Trans.'  (vol.  Ixxv,  p.  85), 
and  stained  in  plate  iii,  illustrating  the  same  case  of  Actinomycosis  of  the 
rectum  and  prostate.  In  the  same  volume,  beside  a  report  of  a  case  affect- 
ing the  caecum  and  liver  by  Dr  Ransom,  sen.,  there  is  also  one  by  Mr 
Anderson  of  the  disease  affecting  the  face  and  neck  (p.  103). 

The  diagnosis  depends  upon  the  discovery  of  the  characteristic  yellowish- 
brown  nodules  in  the  discharge  fi-om  a  wound,  or  occasionally,  in  the  ui'ine. 

The  mode  of  invasion  of  Actinomycosis  is  unknown.  It  is  remarkable 
that  it  has  never  been  traced  to  direct  contagion  from  cattle ;  and  it  is 
possible  that  both  cattle  and  man  derive  it  from  some  vegetable  source, 
and  that  it  is  introduced  through  carious  teeth,  or  directly  from  the 
mouth,  intestines,  or  bronchi.  Probably  barley  or  some  other  grass  is  the 
conveyer  of  the  microbe  to  the  mouth.  It  has  been  reproduced  in  animals 
by  inoculation  of  the  pure  culture. 

When  established  in  a  living  tissue,  each  mass  reproduces  itself ;  and 
as  it  grows,  a  zone  forms  around  it  of  large  nucleated  cells.  They  are  sur- 
rounded by  leucocytes  (inflammatory  or  exudation  corpuscles),  and  these 
again,  in  the  larger  and  older  specimens,  by  a  capsule  of  spindle-cells  or 
fibrous  tissue.  The  inflammatory  nodules  thus  formed  coalesce  and 
gradually  become  large  tumours.  While  still  scattered  and  small,  in  the 
lungs  they  closely  resemble  tubercles. 

Actinomyces  does  not  infect  the  blood,  lymph,  and  tissues  like  bacteria 
and  their  allies,  but  acts  as  a  local  irritant,  spreading  slowly,  and  limited 
in  its  action  to  the  tissues  and  organs  successively  affected. 

There  are  more  than  five  hundred  cases  (some  not  certainly  genuine*) 
now  recorded  of  this  disease  in  man.  Usually,  as  in  cattle,  it  affects  the 
mouth  and  jaw,  sometimes  the  bronchi  and  lungs,  or  the  intestines  and 
peritoneum,  and  sometimes  the  liver  only.  Two  specimens  of  the  last  group 
were  described  by  Mr  Shattock  ('  Path.  Trans.,'  1885),  one  of  them  an  old 
specimen  from  the  museum  of  St  Thomas's  Hospital. 

The  fungus  differs  considerably  in  some  recorded  cases  in  man  from 
the  characters  described  in  cattle.  Whether  these  are  specific  differences, 
or  depend  on  a  stage  of  development  or  some  other  modifying  cause,  remains 
to  be  seen.  (Compare  Dr  Acland's  figures,  '  Path.  Trans.,'  1886,  pi.  xxv, 
with  those  in  Dr  Harley's  case,  and  both  with  Israel's,  Ponfick's,  and 
Crookshank's  drawings.) 

The  disease  also  differs  as  it  affects  different  organs.  In  the  lung  it 
simulates  miliary  or  diffused  tubercle,  and  can  only  be  distinguished  by 
microscopical  examination.  In  the  liver  it  forms  large  spongy  "worm- 
eaten  "  yellowish  masses,  infiltrated  with  pus ;  and  may  be  mistaken  for  a 
tropical  abscess.  In  the  intestine  it  forms  tumours,  which  suppurate  and 
ulcerate,  and  simulates  typhlitis  or  carcinoma  of  the  colon,  or  of  the  rectum. 
In  the  skin,  as  described  by  Dr  Pringle  ('  Med.-Chir.  Trans.,'  1895),  it  forms 
tumours  like  sarcoma,  which  break  down  and  form  shallow  ulcers  with  clear 

*  One,  for  instance,  tabulated  by  Israel,  is  Mr  Treves's  "  Case  of  Supposed  Actinomy- 
cosis" (as  he  rightly  called  it),  which  proved  to  be  large-celled  alveolar  sarcoma  ('Path. 
Trans./  1884,  p.  356). 
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tenacious  secretion.  The  pus  of  actinomyces  is  often  viscid,  and  contains 
minute  brownish  granules,  which  are  very  characteristic.  The  suj^puration 
spreads  like  a  cancer,  irrespective  of  the  tissues  invaded. 

The  most  frequent  seat  of  Actinomyces  is  the  neck  and  head  (tongue, 
jaw,  and  orbit),  next  the  abdomen,  next  the  lungs,  and  lastly,  the  skin. 

When  actinomycosis  runs  a  chronic  course,  there  is  little  suppuration 
and  much  fibrous  degeneration,  so  that  it  may  simulate  cirrhosis  of  the 
lung. 

In  a  remarkable  case,  seen  by  the  writer  with  Dr  W.  B.  Eansom  of  Nottingham,  the 
patient,  a  strong  and  healthy  man  of  about  fifty,  was  attacked  with  what  appeared  to  be 
typhlitis,  followed  by  extensive  suppuration  in  the  subperitoneal  tissues,  and  at  last  by 
abscess  of  the  liver.  The  correct  diagnosis  was  made  by  Dr  Ransom  discovering  in  the  pus 
discharged  after  incision  minute  brown  granules,  just  visible  to  the  naked  eye,  wliich 
collected  at  the  bottom  of  a  glass,  and  showed  the  characteristic  club-shaped  structures 
above  described  ('Med.-Chir.  Trans.,'  1892,  vol.  Ixxv,  p.  63). 

When  the  tumours  or  abscesses  are  accessible  to  surgical  treatment, 
actinomycosis  may  be  cured  both  in  animals  and  in  man.  Hence  the  best 
prognosis  is  when  the  disease  affects  the  tongue,  jaws,  or  neck,  and  the 
worst  when  it  affects  the  lungs  or  the  liver. 

Iodide  of  potassium  given  in  full  doses  internally,  as  first  used  by 
Thomassen,  has  proved  an  effectual  remedy,  both  in  cattle  at  Chicago,  and 
in  hmnan  beings  (see  papers  by  Dr  W.  B.  Ransom  in  the  '  Brit.  Med. 
Journ.,'  1894,  vol.  i,  p.  61,  and  June  27th,  1896). 
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Si  tlbi  nulla  sitira  finiret  copia  lymphse, 
Narrare8  medicis. 

Sor.  ^pist.,  II,  ii,  146. 

Its  isolated  position — Its  histmij  and  definition :  polyuria,  hydruria,  and  glyco- 
suria— Detection  of  glucose  in  the  urine  :  the  cupric,  potash,  fermentation,  and 
other  tests — Quantitative  estimate  by  volumetric  and  other  methods — The 
amount,  specific  gravity,  and  other  characters  of  diabetic  urine — Glycosuria 
as  a  symptom — Artificial  glycosuiia. 

Symptoms  and  course  of  diabetes — Complications  :  phthisis — coma — acetonemia — 
Modes  of  death  and  post-mortem,  appearances — Nervous  system — Pancreas. 

Physiology  of  glycogenesis — Glycosuria  and  glycoscemia — Theories  of  diabetes — 
escape  of  sugar — over-formation  of  sugar — increased  glycogenetic  function  of 
the  liver — diminished  destruction  of  sugar — Nervous,  toxic,  and  pancreatic 
glycosuria — incomplete  conclusion. 

General  (etiology  of  diabetes — inheritance — distribution — age  and  sex. 

Prognosis,  course  and  duration. 

Treatment :  by  diet — by  drugs — treatment  of  complications. 

HA^^Na  now  completed  the  first  series  of  diseases,  those  which  affect  the 
whole  body,  which  are  attended  by  fever,  which  run  a  more  or  less  defined 
and  limited  course  and  are  infective,  or  in  many  cases  actually  contagious, 
the  most  convenient  arrangement  of  the  greater  number  of  the  remaining 
internal  maladies  to  which  mankind  is  liable  is  that  of  the  various  organs 
which  are  more  or  less  exclusively  the  seat  of  each  disorder. 

This  anatomical  aiTangement,  like  every  other,  is  open  to  objection,  for 
"if  one  member  is  grieved  the  whole  body  suffers;"  and,  to  take  an  ex- 
ample, chronic  Bright's  disease  is  a  more  "  general "  disease  than  actino- 
mycosis. So  Gout  and  Rickets  are  certainly  not  merely  diseases  of  the 
joints  or  bones,  and  yet  it  seems  undesirable  to  separate  the  one  from 
Eheumatism  or  the  other  from  Mollities  ossium.  A  pathological  arrange- 
ment is  only  possible  when  we  know  the  causes  and  nature  of  disturbed 
physiology  far  better  than  we  do  at  present ;  while  a  clinical  arrangement 
is  always  useful,  even  if  it  brings  together  contrasts  no  less  than  resem- 
blances. Nothing  is  gained  by  classing  Rheumatism  with  infective  fevers 
before  we  know  its  true  patholog}^,  or  by  forming  an  {etiological  group  of 
toxic  disorders,  and  including  in  it  plumbism  and  delirium  tremens  and 
gout,  or  by  dealing  in  a  single  chapter  devoted  to  animal  parasites  with 
hydatid  of  the  liver,  scabies  of  the  skin,  and  tertian  fever. 

Diabetes  is  a  "  general  disease  "  which  has  no  local  seat,  which  is  cer- 
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tainly  not  a  disease  of  the  kidneys,  and  which  we  cannot  range  with  those 
of  the  liver  or  the  nervous  system  any  more  than  with  febrile,  zymotic,  or 
bacterial  diseases.  If  we  were  compelled  to  classify  all  maladies,  as  Cullen 
and  Sauvages  did,  we  might  group  diabetes  under  "  Disorders  of  Nutrition," 
with  Obesity  and  General  Atrophy,  or  under  "  Physiological  Disturbances," 
with  Epilepsy  and  Jaundice.  But  at  present  Diabetes  stands  alone,  its 
origin  and  nature  undiscovered,  and  its  relation  to  other  diseases  uncertain. 
AVe  therefore  place  it  by  itself  as  a  non-febrile  General  Disease,  with  no 
ascertained  pathology  or  anatomy. 

Synonyms. — Diabetes  mellitus,  as  it  was  named  by  Willis — D.  anglicus, 
because  described  by  an  English  physician — Saccharine  diabetes — Persistent 
glycosuria. — Fr.  Diabete  sucre. — Germ.  Zuckerharnruhr. 

Definition. — A  condition  of  persistent  glycosuria,  due  to  excess  of  sugar 
in  the  blood,  and  accompanied  by  wasting,  thirst,  and  other  characteristic 
symptoms. 

History. — It  was  known  from  early  times  that  the  quantity  of  urine 
daily  passed  may  sometimes  be  greatly  increased,  without  previous  excess 
in  drink  or  other  obvious  cause ;  and  the  Greeks  named  this  disorder 
Diabetes.* 

Polyuria  is  a  frequent  sign  of  the  most  chronic  form  of  Bright's  disease, 
as  well  as  of  hydronephrosis,  cystic  degeneration,  and  probably  all  forms 
of  renal  atrophy.  But,  after  death  from  diabetes,  the  kidneys  are  found  to 
be  healthy.  Although  renal  tissue  is  prone  to  compensatory  hypertrophy, 
this  is  never  a  primary  process ;  nor  do  we  ever  meet  with  "  a  morbid  ex- 
cess of  function ; "  all  disease  is  impaired  function.  Polyuria  is,  with  few 
exceptions,  hydruria,  for  the  total  amounts  of  urea  and  saline  constituents 
excreted  in  the  twenty-four  hours  are  very  rarely  increased,  and  are  some- 
times diminished.  It  is  not  increased  secretion  of  urine,  but  increased 
flow  of  water. 

In  the  latter  part  of  the  seventeenth  century  (1674)  the  anatomist,  Dr 
Thomas  Willis,  made  the  remarkable  observation  that  in  most  cases  of  dia- 
betes (i.  e.  polyuria)  the  urine  contains  sugar.  The  distinction  he  made  be- 
tween diabetes  mellitus  and  diabetes  insijndtis  is  no  longer  necessary,  for 
the  former  is  not  only  a  far  more  frequent  and  important  malady,  but  its 
clinical  and  pathological  characters  are  very  different.  It  therefore  may 
now  be  called  diabetes  without  qualification. 

It  was  early  obsei-ved  that  patients  affected  with  this  disorder  not  only 
are  continually  thirsty  and  hungry,  but  grow  thin,  weak,  and  dried  up,  in 
spite  of  all  they  eat  and  drink.  It  was  supposed  that  their  flesh  liquefied, 
and  so  ran  through  them  ;  and  we  shall  see  that  in  the  worst  cases  in 
all  probability  some  of  the  sugar  excreted  is  really  derived  from  the  tissues. 

The  abundance  of  the  urine  is  partly  the  physical  result  of  the  presence 
of  sugar  in  the  blood,  partly  it  has  an  independent  source  in  the  nervous 
system.    Hydruria  occurs  in  diabetes  insipidus  and  other  conditions,  but 

*  The  terra  Diabetes  (^ui/S/yr?;?,  a  siphon)  is  used  by  Aretseus,  Galen,  Alexander  of  Tralles, 
and  Paulas  iEsineta,  but  does  not  occur  in  the  writings  of  Hippocrates,  Celsus,  or  CebUus 
Aurelianus.  The  locus  classicus  is  in  the  treatise  of  Aretseus  on  chronical  diseases  (lib.  ii, 
cap.  ii),  Qiovfia  to  diajSuTSM  Trd9og,  k.  t.  \.  The  name  is  thus  explained: — "  Atque  hinc 
equidem  adfectum  diabetem  vocatum  esse  arbitror,  perinde  ac  si  5iaj5r]TT]v,  i.  e.  siphonem 
hunc  dixeris ;  quia  humor  in  corpore  non  remanet,  sed  homine,  tanquara  cauali  quodam,  ad 
effluendum  utitur." 


GLYCOSURIA 


437 


glycosuria  is  not  met  with  otherwise  except  as  a  temporary  effect  of  certain 
drugs,  to  be  discussed  hereafter. 

The  pathology  of  this  disease  is  still  obscure,  for  it  depends  on  a  dis- 
turbance of  the  chemical  processes  called  metabolism,  the  seat  and  course 
of  which  are  still  in  great  part  secret.  We  know,  however,  that  the  most 
essential  symptom  is  the  passage  of  sugar  in  the  urine ;  we  know  that  this 
glycosuria  depends  on  the  presence  of  sugar  in  the  blood,  and  this  again 
upon  some  disturbance  in  the  changes  which  the  food  undergoes  after  diges- 
tion and  absorption.  It  is  not  a  disease  of  the  kidneys,  of  the  in-ine,  or  of 
the  blood,  but  is  a  derangement  of  the  chemical  labour  of  nutrition.  Its 
place  in  a  nosology  is  at  present  arbitrary. 

Glycosuria* — Chemically,  diabetic  sugar  is  identical  with  grape-sugar 
or  glycose,  also  known  as  dextrose,  from  the  fact  of  its  solution  turning  a  po- 
larised ray  of  light  which  passes  through  it  to  the  right  hand.  Fruit-sugar, 
fructose  or  Icevulose,  rotates  to  the  left,  while  cane-sugar  or  sucrose  and 
milk-sugar  or  lactose  have  no  such  rotaiy  power.  When  taken  as  food, 
sucrose  is  split  up  by  a  special  ferment  in  the  stomach  into  dextrose  and 
Isevulose,  and  lactose  into  dextrose  and  galactose.  Maltose,  the  sugar  formed 
in  the  process  of  making  ale,  is  readily  converted  into  dextrose.  Ordinary 
starch  or  granulose  yields  maltose  by  hydration  under  the  influence  of 
salivaiy  or  pancreatic  digestion,  while  a  vegetable  starch  called  inulin, 
found  in  the  dahlia  and  some  other  plants,  yields  Isevulose.  Lastly,  glyco- 
gen, the  animal  starch,  readily  becomes  dextrose  by  hydration. 

We  shall  see  that  these  chemical  facts  find  a  practical  application  in  the 
treatment  of  diabetes. 

Tests  for  glycosuria. — There  are  several  chemical  processes  by  which  we 
can  detect  the  presence  of  glycose  in  the  urine,  but  only  a  few  of  them  are 
used  in  practice. 

(1)  The  chief  of  these  is  the  copper  test,  which  may  be  applied  in  several 
ways ;  but  they  are  all  based  upon  the  fact  that  diabetic  sugar  or  glycose 
possesses  the  property  of  rapidly  reducing  the  oxide  of  copper  to  a  suboxide 
at  the  temperature  of  212°  or  lower.  The  hydrated  oxide  of  copper  is 
blue,  and  liquids  containing  it  in  solution  have  a  deep  blue  colour  ;  while 
the  hydrated  suboxide  is  orange-yellow,  so  that  there  is  no  difficulty  in 
seeing  whether  reduction  takes  place  or  not. 

Trommer's  method  consisted  in  adding  a  few  drops  of  solution  of  cupric 
sulphate  to  the  urine,  and  then  an  excess  of  liquor  potassae.  The  precipitate 
of  the  protoxide  first  thrown  down  is  redissolved  if  sugar  is  present,  and 
forms  a  deep  blue  clear  solution,  from  which  on  heating  is  precipitated  the 
orange-yellow  and,  at  last,  brick-red  suboxide  of  copper.  Liquor  sodse  may 
he  used  instead  of  liquor  potassse. 

Barreswil  and  Fehling  introduced  the  method  of  keeping  the  copper  in 
solution  in  excess  of  potash  by  means  of  tartrate  of  potash  or  potassio- 
tartrate  of  soda  (soda  tartarata),  so  as  to  have  the  test-liquid  ready  for  use.f 

*  Glycosuria,  i.  e.  the  presence  in  the  urine  of  glycose  or  glucose  (from  yXvKi's,  sweet). 

t  The  following  is  Dr  Pavy's  modification  of  Fehling's  formula  : — 640  grains  of  neutral 
tartrate  of  potass  and  1280  grains  of  caustic  potass  are  dissolved  in  ten  ounces  of  distilled 
water,  and  320  grains  of  sulphate  of  copper  are  dissolved  in  other  ten  ounces;  the  cupric 
solution  is  then  poured  into  that  of  the  potass  salt,  and  forms  a  clear  blue  liquid.  Dr 
Pavy  has  also  devised  an  ammoniated  cupric  solution  for  quantitative  analysis.  The 
precipitated  suboxide  is  kept  in  solution  by  ammonia,  and  the  test  becomes  one  of  colour 
only. 
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On  adding  urine  to  a  rather  larger  amount  of  the  liquid  in  a  test-tube,  no 
change  is  observed  until  the  test-tube  is  heated  to  the  boiling-point.  If 
sugar  is  present,  the  liquid  will  deposit  a  yellow,  orange,  or  red  precipitate 
of  the  hydrated  suboxide  of  copper. 

There  are  several  points  Avhich  require  comment  in  the  application  of 
the  copper  test. 

It  is  said  that  if  the  solution  has  been  kept  for  some  time  exposed  to 
light,  it  may  undergo  a  slight  reduction  when  boiled.  In  a  hospital  ward,  in 
assurance  practice,  or  Avherever  the  excellent  rule  is  followed  of  testing  the 
urine  of  every  new  patient,  there  is  no  real  risk  of  this  fallacy,  particularly 
if  the  bottle  in  which  the  test  solution  is  kept  is  of  dark  glass ;  but  if  long 
kept  in  the  light,  gradual  reduction  takes  place  even  at  an  ordinaiy  tem- 
perature. 

The  late  Sir  William  Roberts  advised  heating  Fehling's  solution  first,, 
and  then  adding  the  urine  gradually ;  for  in  the  production  of  the  deposit  of 
the  suboxide  it  is  necessary  that  the  sugar  should  not  be  in  great  excess,, 
since  unaltered  glycose  has  the  property  of  dissolving  the  suboxide  of 
copper.  Hence,  if  urine  containing  a  large  proportion  of  sugar  be  added  to 
the  copper  solution  in  considerable  quantity,  no  precipitate  will  result,, 
but  merely  an  opaque  yellow  solution.  But  if  only  a  few  drops  of  the 
saccharine  urine  are  added,  a  deposit  is  produced  of  a  characteristic  orange- 
red  colour.  On  the  other  hand,  when  the  urine  contains  only  a  small  pro- 
portion of  sugar,  it  must  be  added  in  larger  quantity.  Then,  as  soon  as  the 
boiling-point  is  reached,  the  liquid  changes  to  an  opaque  yellowish  green, 
and  a  bright  yellow  deposit  is  slowly  formed. 

Roberts  determined  the  exact  limits  of  the  copper  test,  and  found  that 
one  tenth  of  a  grain  per  fluid  ounce  can  be  detected  with  certainty. 

It  is  well  known  that  many  substances  besides  sugar  are  capable  of 
reducing  the  oxide  of  copper ;  but  few  of  them  are  present  in  the  urine. 

One  is  cJiloroform,  and  hence  reduction  of  the  copper  solution  in  the 
case  of  a  patient  who  has  recently  undergone  an  operation  under  chloroform 
is  no  proof  of  glycosuria ;  the  drug  is,  however,  rapidly  eliminated  by  the 
lungs  as  well  as  the  kidneys.  The  same  effect  may  be  produced  in  the 
urine  of  patients  who  are  taking  chloral  hydrate  (Dr  Sherwin,  '  Boston 
Medical  Journal/  November,  1886,  quoted  by  Johnson).  Leucin  acts  in  the 
same  way,  but  it  nevers  occurs  in  the  urine  except  in  cases  of  acute  yellow 
atrophy  of  the  liver. 

The  only  drug  frequently  taken  which  causes  a  reduction  of  Fehling's 
solution  is  salicylic  acid  and  its  compounds.  This  effect  is  not  constant, 
but  frequent  enough  to  be  worth  remembering.  The  writer  discovered  it 
several  years  ago,  and  finds  it  the  rule  in  patients  who  are  taking  salicy- 
lates for  rheumatism.  The  reducing  agent  is  salicyluric  acid,  in  which  form 
salicyl  compounds  are  partly  excreted  by  the  kidneys. 

According  to  Dr  Pavy,  the  orange  precipitate  sometimes  fails  to  be  pro- 
duced Avhen  there  is  albumen  in  the  urine  ;  but  as  a  rule  albuminous  urine 
containing  sugar  answers  perfectly  to  the  copper  test. 

Another  fallacy  in  the  detection  of  diabetes  may  be  due  to  excess  of 
liihates  or  of  Jcreatinin  in  the  urine.  Either  of  these  normal  constituents 
of  urine  may,  if  in  sufficient  amount,  produce  a  slight  deposit  of  the  sub- 
oxide ;  more  often  there  is  onh^  discoloration  of  Fehling's  liquid. 

(2)  Although  the  copper  test  for  sugar  fulfils  all  practical  requirements 
in  accuracy  and  delicacy,  there  are  other  methods  of  detectino-  diabetes 
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which  also  have  their  value.  One  is  Moore's,  or  the  potash  test.  It  consists 
in  boiling  one  or  two  drachms  of  the  urine  in  a  test-tube  with  half  its  bulk 
of  liquor  potassse.  As  the  ebullition  goes  on,  the  liquid  becomes  daa-ker, 
passing  through  a  series  of  colours  like  those  of  different  kinds  of  sherry 
wine,  until  it  becomes  brown  if  the  sugar  is  abundant :  if  less  so  the  shade 
is  lighter.  The  colour  deepens  on  cooling,  and,  if  nitric  acid  be  added,  a 
distinctive  odour  of  caramel  is  perceived.  This  test  is  not  a  very  delicate 
one ;  it  does  not  succeed  with  m-ine  containing  less  than  a  grain  and  a  half 
or  two  grams  of  sugar  in  the  ounce.  Moreover  most  high-coloured  urines 
become  somewhat  darker  when  boiled  with  liquor  potassse ;  and  if  the 
potash  solution  contains  lead,  albuminous  urine  may  give  a  dark  porter- 
bi  ■own  colour,  which  might  be  mistaken  for  that  which  sugar  produces. 

(3)  Another  reduction  test  was  introduced  by  Braun,  and  strongly 
advocated  by  the  late  Sir  George  Johnson.  Liquor  potassie  and  a  solu- 
tion of  picric  acid  (carbazotic  acid  or  trinitro-phenol)  are  added  to  the 
urine.  Heat  is  then  applied,  and  when  the  boiling-point  is  reached, 
the  picric  acid  is  turned  into  the  deep  claret-red  picramic  acid.  Half 
the  quantity  of  solution  of  potash  should  be  added  to  the  urine,  and 
half  a  drachm  of  saturated  solution  of  picric  acid  added  to  this.  The 
reaction  is  produced  by  kreatinin  as  well  as  glycose ;  but  its  chief  practical 
drawback  is  that  the  change  of  colour  is  not  nearly  as  plain  as  in 
Moore's  test ;  still  less  in  that  by  copper.  The  addition  of  caustic  potash 
to  a  mixture  of  ui*ine  and  picric  acid  always  deepens  the  colovu:;  when 
heated  the  tint  becomes  still  darker,  and  it  is  far  from  easy  to  distinguish 
between  this  normal  reaction  and  the  production  of  a  somewhat  darker 
and  redder  tint,  with  or  without  turbidity,  when  a  small  amount  of  sugar 
is  present. 

(4)  Of  other  tests  for  glycose,  that  which  depends  on  the  reduction  of 
bismuth  by  carbonate  of  soda  and  heat  (Bottger's  test)  was  formerly  much 
used  in  Germany.  Like  the  cupric  and  picric  tests,  this  depends  on  de- 
oxidation,  and  therefore  is  liable  to  the  same  fallacy,  that  any  other  re- 
ducing agent  than  glycose  may  produce  the  same  effect. 

(5)  The  earliest  chemical  test  Avas  devised  by  Cruikshank,  and  pub- 
lished in  Kollo's  '  Treatise  on  Diabetes,'  1798.  It  consisted  in  converting 
the  dextrose  into  oxalic  acid  by  the  oxidising  action  of  nitric  acid. 

(6)  Another  test,  Mulder's,  has  been  recently  advocated  by  Dr  George 
Oliver.  A  solution  of  indigo-carmine,  with  enough  carbonate  of  soda  to 
make  it  alkaline,  is  boiled,  while  a  drop  or  two  of  saccharine  urine  is 
added,  and  after  a  few  seconds  kept  hot,  but  without  boiling,  by  raising  it 
above  the  flame  for  one  minute.  The  blue  colour  of  the  solution  will 
become  violet,  red,  and  finally  pale  yellow.  On  shaking  the  test-tube 
the  blue  colour  returns. 

(7)  The  fermentation  test  was  first  applied  by  Dobson,  of  Liverpool,  in 
1779,  who  thus  showed  the  true  chemical  nature  of  the  honey  urine  "  of 
Aylow,  the  sweet  urine  of  Willis.  A  small  quantity  of  yeast,  which  must 
be  first  thoroughly  washed,  so  as  to  remove  any  adhering  starch  or  sugar, 
is  added  to  the  urine,  and  this  is  set  aside  in  a  warm  place  with  a  control 
glass.  When  sugar  is  present,  it  is  gradually  decomposed  into  alcohol  and 
carbon  dioxide.  The  latter,  if  found  in  any  quantity,  is  given  off  as  a  gas, 
and  may  be  readily  collected.  For  this  purpose  all  that  is  needed  is  that 
the  urine  should  be  made  to  fill  a  test-tube,  and  that  this  should  be  then 
inverted  in  a  saucer,  and  kept  in  position  by  a  clamp.    After  some  hours 


440 


DIABETES 


it  will  be  found  that  the  liquid  has  receded  from  the  upper  or  closed  end 
of  the  tube,  in  consequence  of  the  accumulation  of  carbonic  acid  gas. 
Ethylic  alcohol  is  also  produced  by  the  same  vinous  fermentation.  The 
great  advantage  of  the  fermentation  test  is  that  it  proves,  not  the  presence 
of  a  reducing  agent,  which  may  perhaps  not  be  sugar,  but  the  presence  of  a 
fermentable  carbo-hydrate,  which  yields  carbonic  anhydride,  and  can  be 
nothing  but  sugar. 

(8)  The  determination  of  the  presence  and  the  amount  of  grape-sugar  in 
urine  by  the  polariscojje  is  scientifically  interesting  and  also  exact ;  it 
depends  on  the  property  which  a  solution  of  glycose  possesses  of  rotating  the 
polarised  ray  of  light  to  the  right,  whence  its  name  dextrose.  No  other 
substance  at  all  likely  to  be  in  the  urine  has  this  dextrogyrate  property. 

(9)  An  elegant  test,  due  to  von  Jaksch,  has  been  much  used  in  our 
wards  of  late — the  production  of  crystals  of  ^j/iew3/Z-(7Z?/cosa20?2e.  Two 
grains  of  hydrochlorate  of  phenyl-hydrazine  are  added  to  three  of  acetate 
of  soda,  and  dissolved  in  about  three  drachms  of  urine,  aided  by  warmth 
or  dilution  with  distilled  water  if  needful.  It  is  then  kept  boiling  for 
half  an  hour  in  a  water-bath,  and  on  cooling  in  cold  water  a  yellow  pre- 
cipitate falls,  which  under  the  microscope  consists  of  radiating  needles. 

Quantitative  analysis. — By  the  employment  of  any  of  these  tests  it  is 
easy  to  determine  whether  a  patient  is  or  is  not  suffering  from  glycosuria. 
The  copper  test  is  the  most  used  and  the  most  useful,  with  that  of  fermen- 
tation in  case  of  doubt. 

For  prognosis  and  treatment  it  is  desirable  to  obtain  an  estimate  of  the 
total  amount  of  sugar  which  is  excreted  by  the  kidneys  in  the  twenty-four 
hours.  With  this  object  in  view,  all  the  urine  which  the  patient  passes  in 
twenty-four  hours  must  be  carefully  collected  and  measured,  for  the  amount 
of  sugar  present  is  by  no  means  uniform  throughout  the  day.  It  is  there- 
fore from  the  mixed  twenty-four  hours'  urine  collected  in  a  single  vessel 
that  a  sample  must  be  taken  for  analysis. 

There  are  two  or  three  methods  by  which  the  amount  of  sugar  present 
in  a  certain  quantity  of  urine  can  be  accurately  determined. 

(1)  One  consists  in  ascertaining  how  many  minims  of  urine  are  required 
to  reduce  the  whole  of  the  oxide  of  copper  in  100  minims  of  Fehling's  or 
Pavy's  copper  solution. 


The  solution  is  first  measured  by  a  pipette  into  a  porcelain  capsule.  Into  it  is  then 
dropped  a  fragment  of  caustic  potass,  of  about  twice  the  size  of  a  pea,  this  having  the 
effect  of  causing  the  reduced  oxide  afterwards  to  fall  in  a  dense  form,  so  that  the  colour 
of  the  remaining  liquid  can  be  more  readily  observed.  The  capsule  is  next  heated  by  a 
spirit  lamp  until  it  boils  steadily;  a  burette  graduated  to  hold  100  minims,  with  sub- 
divisions, is  in  the  meanwhile  charged  with  the  urine,  and  this  is  now  allowed  to  flow  drop 
by  drop  into  the  boiling  copper  solution,  which  is  kept  constantly  stirred  with  a  glass  rod. 
If  sugar  be  present,  the  yellow  or  red  oxide  of  copper  gradually  appears  in  greater  quantity, 
but  as  soon  as  it  is  formed  it  settles,  leaving  the  liquid  still  blue.  At  length,  however,  the 
blue  colour  is  entirely  removed;  then  the  operation  is  suspended,  and  a  glance  at  the 
burette  shows  how  much  urine  has  been  used.  The  copper  solution  is  of  such  a  strength 
that  exactly  half  a  grain  of  sugar  is  required  to  decolourise  100  minims  of  it,  so  that 
there  is  half  a  grain  of  sugar  in  the  quantity  of  urine  that  has  been  dropped  from  the 
burette.  It  is  then  easy  to  calculate  the  amount  of  sugar  that  must  be  contained  in  each 
ounce  of  urine  or  in  the  whole  amount  excreted  daily.  In  his  book  on  diabetes  Dr  Pavy 
gives  a  table  by  which  the  trouble  of  making  this  calculation  may  be  saved.  The  process 
takes  a  very  short  time,  and  after  a  few  trials  any  one  can  learn  to  do  it  with  sufficient 
accuracy.  If  the  urine  be  highly  charged  with  sugar,  it  is  advisable  to  dilute  it  with  from 
two  to  four  parts  of  healthy  urine  or  of  water  before  employing  it  for  analysis,  of  course 
making  the  necessary  correction  afterwards. 
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An  amnioniated  cupric  solution  may  also  be  conveniently  used  for  volu- 
metric analysis  ('  Lancet,'  March  4th,  1884),  and  the  results  are,  for  com- 
parison, very  accurate,  although  there  is  some  reason  to  believe  that  the 
presence  of  ammonia  may  somewhat  alter  the  reducing  power  of  a  solution 
of  glycose. 

(2)  Another  plan  is  to  ferment  the  urine  with  a  little  yeast,  and  next 
day  to  take  its  specific  gravity  and  to  compare  it  with  that  of  the  same 
urine  in  its  unfermented  state.  For  each  grain  of  sugar  per  fluid  ounce, 
one  degree  of  density  is  lost  by  the  process  of  fermentation.  Roberts  says 
that  this  method  yields  nearly  accurate  results,  and  its  performance  requires 
no  technical  skill ;  the  only  objection  is  that  the  result  is  obtained  only 
after  the  lapse  of  twenty-four  hours. 

(3)  The  picric  acid  test  has  been  used  for  a  quantitative  purpose  by 
comparing  the  tint  obtained  with  a  standard  solution  made  of  a  definite 
colour  by  mixing  liquor  ferri  perchloridi  with  acetic  acid  and  ammonia. 

(4)  An  accurate  and  convenient  quantitative  test  of  grape-sugar  in 
solution  is  the  polariscope,  or  saccharometer,  as  it  is  called  when  so  adapted 
in  commerce,  for  estimating  it  in  large  quantity.  The  only  clinical  draw- 
back, beside  the  expense  of  the  apparatus,  is  the  presence  of  albumen  or  of 
oxybutyric  acid,  which  are  Isevogyrate,  and  might  slightly  diminish  the 
amount  of  rotation  due  to  the  sugar.  Ltevulose  is  not  known  to  appear  in 
the  urine. 

The  amount  of  sugar  contained  in  the  urine  in  diabetes  varies  from 
the  smallest  trace  up  to  forty-eight  grains  in  the  ounce,  and  the  total 
quantity  of  sugar  excreted  daily  shows  of  course  corresponding  variations. 
Dr  Pavy  believes  that  this  proportion  is  never  exceeded,  and  that  -when  it 
has  been  reached,  any  further  increase  in  the  quantity  of  sugar  excreted 
leads  at  once  to  an  augmented  flow  of  urine. 

Quantity  of  iirine. — A  diabetic  patient,  instead  of  passing  two  or  three 
pints  of  urine  in  the  twenty-four  hours,  or  less,  often  passes  as  much  as 
fifteen ;  and  Dr  Pavy  has  himself  seen  a  case  in  which  thirty-two  pints 
were  collected  and  measured  in  one  day.  Much  larger  quantities  are  re- 
corded, some  almost  incredible. 

Specific  gravity,  dx. — Since  syrup  is  heavier  than  healthy  urine,  so 
in  diabetes  the  specific  gravity  of  the  urine  is  almost  always  higher 
than  normal.  Instead  of  being  1015  and  1022,  or  lower,  it  is  from  1028 
to  1040  or  more,  but  seldom  rises  to  1050.  Occasionally,  however,  we 
meet  with  glycose  in  urine  of  low  specific  gravity.  In  ordinary  cases  the 
urinometer  gives  a  rough  estimate  of  the  quantity  of  sugar  it  contains  ; 
but  the  relations  are  not  constant.  If,  however,  a  diabetic  patient's  urine 
is  diminishing  in  quantity  and  also  in  specific  gravity,  we  may  be  sure  that 
the  amount  of  sugar  is  also  diminishing. 

Diabetic  urine  is  generally  pale,  and  the  more  so  the  greater  the  quan- 
tity that  is  passed.  In  some  cases  it  looks  as  clear  and  colourless  as 
water,  but  after  standing  it  is  apt  to  become  opalescent  fi*om  the  presence 
of  torula.  It  deposits  no  urates  after  it  has  cooled.  Dr  Prout  used  to  ask 
his  diabetic  patients  how  long  it  was  since  the  urine  would  become  thick 
on  cooling ;  and  if  such  turbidity  of  the  urine  had  previously  been  fre- 
quently observed,  he  dated  the  commencement  of  the  diabetes  from  the 
time  when  it  ceased  to  occur.  As  diabetic  urine  dries,  it  leaves  a  white 
crystalline  deposit. 

Urine  containing  sugar  has  a  peculiar  odour,  which  was  compared  by 
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Dr  Prout  to  that  of  sweet  hay  or  milk,  by  Sir  Thomas  Watson  to  the  smell 
of  an  apple-loft.  The  Torula  cerevisice,  or  yeast  plant,  forms  in  diabetic 
urine  when  it  is  left  freely  exposed  to  the  air  in  a  warm  place ;  and  the 
sporules  of  this  fungus  may  be  readily  detected  with  the  microscope. 

Diabetic  urine  undergoes  ammoniacal  decomposition  more  quickly  than 
that  of  health.  Urea  is  not  really  deficient  in  the  twenty-four  hours, 
though  less  than  normal  is  found  in  any  given  specimen. 

When  a  patient  suffering  from  diabetes  is  attacked  by  any  intercurrent 
febrile  disease,  the  urine  often,  but  not  always,  becomes  for  the  time  free 
from  sugar.  This  is  a  point  of  theoretical  interest,  as  tending  to  the  view 
that  the  disease  depends  upon  a  perversion  of  the  glycogenic  function  of  the 
liver ;  for  it  has  been  shown  that  when  fever  arises  in  healthy  subjects 
glycogen  disappears  from  the  liver. 

Glycosuria  without  diabetes. — If  we  make  it  a  rule  to  examine  the  urine 
of  every  patient  for  sugar  as  well  as  for  albumen,  we  seldom  come  unex- 
pectedly on  a  case  of  diabetes,  but  we  not  infrequently  find  slight  reduction 
of  copper  in  otherwise  normal  urine,  and  in  persons  free  from  sym- 
ptoms of  diabetes.  In  most  cases  this  is  due  to  one  of  the  causes 
above  described  as  fallacies  (p.  438),  but  occasionally  glycose  is  un- 
doubtedly present,  though  in  small  amount.  Minute  quantities  occur 
normally  in  blood-serum,  and  from  its  crystalline  character  and  diffusibility 
one  would  expect  it  to  appear  in  minute  quantities  in  normal  urine  :  some 
authorities  deny  its  presence  even  in  traces ;  but  Briicke  and  Bence  Jones 
long  ago  asserted  its  presence,  and  Pavy  has  brought  positive  evidence  to 
the  same  effect  ('  Croonian  Lectures,'  1894,  p.  10).  Hence  "  physiological 
glycosuria  "  has  been  supposed  to  exist,  like  physiological  albuminuria.  It 
has  also  been  asserted  that  "  dietetic  glycosuria "  can  be  produced  by 
eating  too  much  sugar ;  and  "  dyspeptic  glycosuria "  has  often  been  de- 
scribed, chiefly  in  gouty  persons  at  or  beyond  middle  life.  This  was 
taught  by  Sir  Henry  Marsh  and  by  Graves,  by  Trousseau,  who  called  a 
form  of  occasional  glycosuria  glycosurie  alternante  chez  les  goutteux,  and 
by  many  other  physicians. 

But  at  present  it  is  safest  (as  in  the  case  of  albumen)  to  regard  the 
presence  in  the  urine  of  sugar,  if  in  quantities  appreciable  by  the  cupric 
test  without  concentration  or  extraction,  as  pathological ;  indeed,  excluding 
the  fallacies  produced  by  excess  of  creatinin  and  otherwise,  which  are 
mentioned  above,  the  conclusion  is  accurate. 

If  small  quantities  of  sugar  sometimes  appear,  and  vanish  again  under 
dietetic  treatment,  it  is  not  unlikely  that  these  are  incipient  cases,  which 
will  develop  into  the  slighter  forms  of  diabetes  often  met  with  in  persons 
who  are  past  middle  life. 

However  this  may  be,  there  are  no  other  diseases  than  diabetes  which 
produce  glycosuria,  as  albuminuria  is  produced  by  cardiac  lesions,  fevers, 
and  the  other  morbid  conditions  to  be  enumerated  in  the  chapter  on  Bright's 
disease.  The  only  partial  and  occasional  exceptions  to  this  are  (1)  tem- 
porary glycosuria  from  inhalation  of  chloroform  and  ether,  probably  due 
to  the  presence  of  glyconuric  acid ;  (2)  "  cyanotic  "  glycosuria  after  parox- 
ysms of  whooping-cough,  asthma,  or  epilepsy ;  (3)  during  pregnancy  ;  (4) 
after  injuries  to  the  head.  The  last  group  is  of  great  physiological  interest, 
as  we  shall  presently  find  (p.  456) ;  but,  like  the  "  artificial  diabetes  " 
which  it  resembles,  the  glycosuria  is  only  temporary.  Traces  of  su^^ar 
have  sometimes  been  recorded  in  cases  of  fever  and  of  dyspepsia,  but  they 
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are  transitory,  and  perhaps  the  reduction  observed  has  not  been  always  due 
to  glycose.    (5)  Poisoning  by  curare  produces  glycosuria  in  animals. 

In  another  class  of  cases  the  ordinary  symptoms  of  diabetes  are  absent, 
although  the  presence  of  sugar  in  the  urine  is  persistent.  But  there  is  no 
definite  boundary  line  between  such  cases  and  those  in  which  the  most 
marked  symptoms  are  present ;  indeed,  the  same  patient  may  come  in  turn 
under  each  category. 

The  distinction,  thei'efore,  between  mild  and  severe  cases  of  diabetes, 
based  on  the  presence  or  absence  of  symptoms,  is  not  to  be  regarded  as  a 
natural  or  safe  division ;  for,  as  a  German  writer  who  adopts  it  remarks, 
"  fatal  complications  are  not  rare  in  slight  cases."  The  same  treatment  is 
beneficial  in  both  kinds  of  cases,  and  the  same  name  should  be  given  to 
both ;  in  fact,  persistent  glycosuria  is  diabetes. 

Symptoms. — The  early  signs  of  well-mai-ked  diabetes  are  as  follows  :  — 
A  man  finds  that  his  strength  is  failing  him,  he  knows  not  why.  His 
appetite  is  excellent,  yet  he  loses  flesh  as  well  as  muscular  power.  Soon  he 
notices  that  lie  passes  an  unusually  large  quantity  of  water,  and  that  he 
is  always  thirsty.    His  urine  is  tested,  and  it  is  found  to  contain  sugar. 

It  is  remarkable  how  well  marked  the  symptoms  often  are  from  the 
beginning.  Not  unfrequently  the  patient  can  fix  the  beginning  of  the 
disorder  to  a  single  week.  A  gradual  insidious  onset  is  the  exception  with 
patients  under  sixty,  and  it  is  only  in  the  latter  half  of  life  that  we  come 
accidentally  upon  diabetes. 

The  muscular  iveakness  is  often  extreme,  and  is  by  no  means  a  mere 
result  of  the  wasting  of  the  mviscles  which  generally  accompanies  the 
disease.  In  a  series  of  experiments  which  Dr  Pavy  made  with  various 
kinds  of  diet  on  a  man  affected  with  diabetes,  he  found  that,  as  soon 
as  the  patient  was  allowed  food  which  increased  the  quantity  of  sugar 
in  the  urine,  he  complained  that  he  had  no  life  or  energy  in  him. 
Another  patient  when  admitted  was  so  weak  that  he  could  not  stand  alone ; 
after  about  three  weeks  under  treatment  he  had  regained  strength,  so  that 
he  ran  to  the  end  of  the  ward  and  back  to  show  what  he  could  do. 

Loss  of  virility  is  a  frequent  effect  of  the  disease,  and  in  women  the 
suppression  of  the  catamenia. 

Thirst  is  another  of  the  earliest  and  most  persistent  symptoms  of 
diabetes.  The  patient  generally  drinks  from  eight  to  twelve  pints  a  day, 
but  sometimes  as  much  as  twenty-five  or  more.  Yet  even  this  does  not 
satisfy  the  craving.  The  mouth  and  fauces  are  also  the  seat  of  a  sensation 
of  dryness,  which  causes  great  discomfort.  Dr  Pavy  says  that  the  way  in 
which  the  patient  keeps  rolling  the  tongue  about  in  the  mouth,  and  the 
sound  which  it  produces  by  sticking  to  the  palate  from  time  to  time,  may 
be  recognised  as  signs  of  the  disease.  The  tongue  after  a  time  becomes 
"  raw,"  red,  and  unnaturally  clean,  and  sometimes  it  is  fissured.  Occasion- 
ally a  sensation  is  experienced  of  a  sweet  taste  in  the  mouth. 

Increased  appetite  for  solid  food  is  not  so  constant  a  symptom  as 
thirst,  and  in  the  later  stages  of  diabetes  there  may  be  a  loathing  of  all 
kinds  of  food.  The  teeth  generally  become  carious,  and  the  gums  swollen, 
loose,  and  inclined  to  bleed.  Occasionally  vomiting  and  symptoms  of 
dyspepsia  are  present,  but,  as  a  rule,  the  digestive  powers  of  persons 
suffering  from  diabetes  are  remarkably  good. 

Owing  to  the  large  amount  of  nitrogenous  food  taken,  uvea  is  formed 
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in  abundance.  It  was  formerly  supposed  that  the  urine  of  diabetic  patients 
contains  much  less  urea  than  in  health ;  but  it  has  been  shown  that  this 
was  a  mistake,  for  although  each  fluid  ounce  is  poor  in  urea,  there  are  so 
many  ounces  passed  that  the  total  amount  of  urea  voided  in  the  twenty- 
four  hours  is  as  great  as,  and  often  greater  than  in  health.  We  shall 
presently  see  that,  at  least  in  some  cases  of  diabetes,  a  part  of  the  sugar  is 
formed  from  the  proteids  of  the  food,  or  rather  from  the  peptones  into 
which  they  pass  before  they  are  absorbed ;  and  these  peptones  split  up  so  as 
to  produce  two  series  of  substances,  of  which  the  one  has  its  final  term  in 
sugar  and  the  other  in  urea.  A  part  of  the  urea  excreted  is  no  doubt 
derived  from  food,  but  from  the  nitrogenous  tissues ;  but  Dr  Dickinson 
found  that  in  at  least  one  case  of  undoubted  diabetes,  although  the  actual 
daily  quantities  of  urea  and  sugar  varied  greatly,  yet  the  proportion  of 
surplus  urea  to  sugar  was  almost  constantly  as  1  to  6-1.  Dr  Ringer  many 
years  ago  arrived  at  the  conclusion  that  during  abstinence,  or  under  a  non- 
nitrogenous  diet,  the  average  amount  of  urea  and  that  of  sugar  excreted 
(whether  by  different  patients  or  by  the  same  patient  at  different  times) 
had  a  constant  ratio  of  about  1  to  2. 

The  daily  amount  of  uric  (lithic)  acid  which  is  excreted  by  diabetic 
patients  does  not  appear  to  be  increased  under  an  animal  diet. 

Dr  Ringer  found  that  in  diabetes  the  ingestion  of  7io?i-nitrogenous  food 
was  followed  by  a  marked  increase  of  urea,  as  well  as  of  sugar  in  the  urine. 

The  hotvels  are  usually  constiiDated  in  diabetes,  the  faeces  being  dry  and 
hard.  But  diarrhoea  sometimes  occurs,  and  it  may  lead  to  a  state  of  pros- 
tration which  is  the  immediate  cause  of  death. 

Diabetic  patients  often  complain  of  chilliness ;  the  temperature  of  the 
body  is  as  a  rule  lowered,  bearing  some  proportion  to  the  severity  of  the 
disease.  In  one  very  severe  case  recorded  by  Dr  Dickinson  it  varied  from 
OS'G"^  to  94*8°,  and  when  fatal  pneumonia  set  in,  the  thermometer  only 
rose  to  97"8°.  In  another  case  the  same  disease  was  attended  with  a  tem- 
perature of  103'2°,  We  shall  presently  see  that  in  many  cases  the  ap- 
proach of  death  is  preceded  by  a  fall  of  temperature. 

The  shin  is  usually  dry  and  harsh.  The  cuticle  of  the  palm  feels  hard, 
and  the  furrows  have  a  peculiar  white  appearance.  As  a  rule  there  is 
no  sensible  perspiration  through  the  whole  course  of  the  disease,  but 
occasionally  profuse  sweats  occur.  The  fact  that  the  subcutaneous  tissue 
sometimes  becomes  oedeniatous  may  be  the  result  of  anaemia,  but  when 
it  occurs,  the  presence  of  albumen  in  the  urine  should  be  sought  for. 

One  of  the  most  marked  symptoms  of  advanced  diabetes  is  eniaciation. 
The  features  acquire  a  peculiar  dra^vn,  pinched  look,  by  which  the  disease 
may  often  be  recognised. 

On  the  other  hand,  many  diabetics  are  fat,  with  smooth  skin  and  pink 
faces,  in  striking  contrast  Avith  the  wasted  and  haggard  aspect  of  the 
severer  form  and  the  latter  stages  of  the  disease.  Roberts  says  that  one  of 
his  patients  weighed  more  than  fifteen  stone  when  he  had  been  passing 
twelve  pints  of  highly  saccharine  urine  for  some  months,  and  that  one  o1 
Front's  patients  weighed  twenty-three  stone. 

The  patient's  breath  has  a  peculiar  sweet  smell.  Dr  Dickinson  savs  that 
this  is  connected  with  a  constipated  state  of  the  bowels,  and  often  precedes 
the  near  approach  of  fatal  coma.* 

*  The  late  Dr  B.  G.  Babiugton,  when  he  came  down  to  Guy's  Hospital  to  take  in 
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The  hnee-jerh  is  not  unfrequently  absent  in  diabetics,  and  this  may 
occur  without  other  signs  of  peripheral  neuritis  ;  but  occasionally  we  see 
patches  of  anaesthesia,  neuralgia,  loss  of  power  and  trophic  changes  in  the 
skin  and  nails.  These  symptoms  most  often  affect  the  lower  limbs,  but  in 
a  patient  under  the  writer's  care  (Philip  Ward,  No.  29,  August,  1899) 
the  arms  were  also  affected,  and  on  the  right  hand  the  nails  were  deformed 
and  whitlows  appeared. 

Soon  after  the  invention  of  the  ophthalmoscope,  "  patches "  in  the 
fundus  of  the  eye  were  recognised  as  pointing  to  something  wrong  with  the 
urine,  and  they  have  now  been  recognised  in  diabetes  as  due  to  retinitis  not 
unlike  that  of  Bright's  disease,  or  to  retinal  ht^morrhages. 

Latency. — It  is  veiy  rai-e  for  sugar  to  be  discovered  in  the  urine  of 
persons  who  believe  themselves  to  be  perfectly  well. 

Of  this  Bence  Jones  met  with  an  instance.  A  gentleman  noticed  some  little  white 
bodies  in  his  urine,  and  consequently  had  it  tested.  They  proved  to  consist  of  epithelium 
from  the  bladder,  but  there  was  sugar  in  the  urine,  and  this  continued  to  be  the  case  when- 
ever it  was  examined  afterwards.    He  was  a  stout  man,  and  remained  in  good  health. 

Another  case,  mentioned  by  Clriesinger,  is  that  of  a  medical  student  whose  urine  was 
saccharine  during  the  whole  of  one  winter,  while  he  was  living  in  a  moist  and  foggy  locality 
in  Switzerland.  He  had  no  other  symptom  of  diabetes,  and  both  before  and  afterwards  the 
urine  was  often  tested  and  found  normal. 

Mild  and  severe  cases. — Most  of  our  cases  of  diabetes  belong  to  one 
or  other  of  these  two  categories,  although  there  are  many  others  of  inter- 
mediate severity.  Apparently  mild  cases  may  after  months  or  years 
become  severe,  and  develop  one  of  the  complications  to  be  presently 
described  ;  and,  on  the  other  hand,  i>atients  suffering  from  diabetic  sym- 
ptoms in  their  most  marked  form  may,  under  judicious  treatment,  lose 
most  of  them,  and  remain  for  years  in  a  state  of  comfort.  There  is  no 
reason  to  suppose  that  the  two  forms  have  a  different  pathology ;  and 
it  is  most  undesirable  to  separate  the  more  favourable  from  the  more 
serious  cases  of  what  is  the  same  disease  ;  for  that  would  mean  that 
"  persistent  glycosuria  "  is  not  "  true  "  diabetes,  and  would  make  the  pro- 
gnosis of  "  diabetes  "  almost  hopeless. 

Subject  to  this  caution,  we  may  recognise  the  two  forms  of  the  disease 
above  mentioned. 

The  milder  cases  occur  for  the  most  part  after  fifty,  and  their  onset  is 
less  marked.  The  patients  are  well  nourished,  of  pinkish  complexion,  with 
furred  tongues,  disposed  to  obesity,  and  sometimes  to  dyspepsia  or  to  gout. 
With  moderate  dieting  the  sugar  disappears  from  the  urine,  and  the  pro- 
gnosis is  favourable. 

The  severe  cases  are  met  with  in  children  and  young  adults.  They 
begin  with  well-marked  symptoms,  and  run  a  comparatively  short  and 
malignant  course.  The  patients  soon  become  thin  and  meagre,  with  raw 
tongue,  harsh  dry  skin,  ferrety  eyes,  and  insatiable  thirst.  Even  strict 
diet  does  not  prevent  sugar  appearing  in  the  urine.  The  symptoms  are 
ingravescent ;  and  if  acute  phthisis  does  not  intervene,  they  die  by  coma 
after  a  course  measured  only  by  months. 

Complications. — One  of  the  most  distressing  symptoms  of  diabetes  is 
pruritus  vulvce  in  women,  often  attended  with  papular  or  weeping  derma- 
titis.   This  pruriginous  dermatitis  is  set  up  by  the  local  irritation  of  the 

patients  on  a  Wednesday  morning,  could  tell  at  once  whether  there  was  a  case  of  diabetes 
among  the  applicants  by  the  characteristic  odour.— C.  H.  F. 
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sugar  in  the  urine ;  and  the  orifice  of  the  urethra  and  the  glans  penis  are 
sometimes  excoriated  in  male  diabetics,  though  this  is  comparatively  rare. 

A  peculiar  non-pruriginous  form  of  papular  eruption  on  the  skin  has 
been  occasionally  observed  in  diabetes.    The  first  case  was  recorded  by 
Addison  and  Gull  among  their  cases  of  xanthelasma  ('  Guy's  Hosp.  Rep., 
1851,  p.  268) ;  others  have  been  called  lichen.    This  rare  complication  will 
be  discussed  under  the  section  on  Xanthelasma  in  the  second  volume. 

Carbuncles  and  hoils  are  apt  to  arise  in  patients  whose  urine  is  sac- 
charine. Prout  stated  that  in  his  experience  diabetes  always  accompanied 
carbuncles,  but  this  was  too  sweeping  a  statement.  The  importance  of 
remembering  the  liability  of  diabetic  patients  to  carbuncular  aft'ections  is 
well  shown  by  a  case  of  Sir  William  Gull's,  which  is  related  by  Dr  Pavy. 
A  medical  man  was  suffering  from  cerebral  symptoms,  for  which  he  intended 
to  apply  a  blister  to  the  nape  of  the  neck.  His  m'ine  contained  sugar,  and 
on  this  account  he  was  cautioned  against  doing  so.  However,  the  blister 
was  employed,  and  a  large  carbuncle  soon  develojied  itself,  which  proved 
fatal. 

Prout  also  believed  that  glycosuria  may  be  a  temporary  result  of  aflfec- 
tions  of  this  kind.  A  middle-aged  patient  of  his  told  him  that  for  a  long 
period  he  had  been  subject,  at  intervals  of  a  year  or  two,  to  boils  and  car- 
buncles, and  that  during  such  attacks  he  always  passed  a  quantity  of 
saccharine  urine,  whereas  at  other  times  the  secretion  was  natural.  Later 
writers  also  have  given  cases  in  which  patients  have  had  sugar  in  the  urine 
only  while  they  suffered  from  carbuncles  or  boils. 

Gangrene  of  one  of  the  lower  limbs,  resembling  senile  gangrene,  is  also 
sometimes  associated  with  a  saccharine  state  of  the  urine.  This  is  a  fact 
which  has  been  especially  insisted  upon  by  the  surgeons  of  Dublin  ;  several 
•cases  of  the  kind  have  occurred  in  Guy's  Hospital,  and  have  proved  fatal. 

Defective  accommodatio7i  is  another  symptom  which  is  common  in 
•diabetic  patients,  due  to  impairment  of  the  power  of  the  ciliary  muscle  ;  in 
«uch  cases  Dr  Pavy  has  found  that  the  application  of  Calabar  bean  to  the 
conjunctiva  is  very  beneficial. 

Sometimes  sight  is  affected  by  the  formation  of  cataract.  Many  years 
ago  Mr  France  published  several  cases  of  this  kind  in  the  Ophthalmic  and 
the  Guy's  Hospital  Reports  for  1859  and  1860  respectively.*  Diabetic 
•cataract  has  acquired  special  interest  from  experiments  made  by  Dr  Weir 
Mitchell,  in  which  frogs  were  immersed  in  a  saccharine  solution,  with  the 
result  that  the  crystalline  lens  became  opaque.  This,  however,  seems  to  be 
only  a  curious  coincidence,  for  the  opacity  of  the  lens  in  the  frogs  is  due  to 
exosmosis,  and  disappears  in  distilled  water,  whereas  the  cataract  of  diabetes 
is  due  to  the  same  anatomical  change  as  in  other  cases. 

Other  occasional  causes  of  impaired  sight  in  diabetes  are  atrophy  of  the 
optic  discs,  or  punctiform  retinitis,  or  opaque  patches  from  hfemorrhage. 

Phthisis. — The  most  important  complication  of  diabetes,  and  a  freq^uent 
cause  of  death,  is  an  acute  form  of  phthisis.  Of  forty  fatal  cases  of 
diabetes  in  Guy's  Hospital,  in  seventeen  the  immediate  cause  of  death 
was  pulmonary  tubercle.  That  this  is  the  true  nature  of  the  lesion,  and 
not  chronic  pneumonia,  as  believed  by  Addison  and  by  Fa^o-e,  is  now  ad- 
mitted. Tubercle  bacilli  have  been  repeatedly  found  in  diabetic  phthisis  • 
and  apart  from  this  evidence,  the  locality  of  the  affection  in  both  apices,  the 

*  Lecorche's  paper  on  the  same  subject  appeared  in  the  '  Archives  generales  de  medo 
•cine'  in  May,  1861,  but  cases  had  been  noticed  before  by  von  Grafe. 
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excavation,  and  the  frequent  presence  of  caseous  material  in  the  lungs  and 
other  organs,  render  it  certain  that  the  chronic  affection  of  the  lungs  in 
diabetes  is  true  phthisis.  It  runs  a  rapid  course,  and  is  seldom  marked  by- 
haemoptysis  or  high  fever. 

Another  frequent  cause  of  death  in  diabetes  is  ordinary  lobar  or 
fibrinous  pneumonia.  This  was  present  in  ten  out  of  the  above  forty 
cases.  In  four  of  them  the  hepatised  parts  were  passing  into  a  gangrenous 
state. 

The  present  writer  was  indebted  to  Mr  Kelbe's  help  in  the  analysis  of 
the  anatomical  reports  of  seventeen  cases  of  diabetes  which  consecutively 
proved  fatal  in  Guy's  Hospital  by  inflammation  of  the  lungs  between  1881 
and  1887.  The  disease  affected  one  or  both  apices  in  ten  cases ;  with 
vomicse  but  no  other  sign  of  tubercle  in  four,  with  miliary  tubercles  in  the 
lungs  or  elsewhere  in  the  other  six.  In  two  cases  there  was  acute  hepatisa- 
tion  of  the  base  without  any  sign  of  phthisis.  In  the  remaining  five  cases 
there  was  less  acute  pneumonic  consolidation  not  affecting  the  apices  ;  this 
was  described  as  caseous  in  one  case  and  as  necrotic  in  three,  in  one  of 
which  it  was  caused  by  the  presence  of  particles  of  food. 

Diabetic  coma.- — In  six  of  the  forty  fatal  cases  before  mentioned  the 
immediate  cause  of  death  was  the  supervention  of  cerebral  symptoms.  These 
generally  began  with  drowsiness,  and  in  a  few  hours  passed  into  coma. 
Once  or  twice  there  was  more  or  less  well-marked  delirium,  or  even  con- 
vulsions ;  the  pulse  was  often  very  feeble,  and  the  temperature  low.  Indeed, 
in  cases  of  this  kind  the  state  of  the  patient  is  often  one  of  collapse  quite 
as  much  as  of  coma. 

This  "  diabetic  coma  "  has  been  ascribed  to  the  presence  of  acetone  in 
the  blood.  But  acetonsemia  is  not  always  present  in  diabetes,  nor  is  it 
always,  when  present,  accompanied  by  cerebral  symptoms.*  Moreover  if, 
as  is  probable,  it  is  derived  from  nitrogenous  metabolism,  it  could  not  be 
present  in  sufficient  amount  to  act  as  an  intoxicant  dose.  The  same 
negative  view  is  taken  by  Dr  Pavy,  Prof.  Karl  Grube,  and  Dr  Saundby. 

During  diabetic  coma  the  following  abnormal  constituents  have  been  discovered  in  the 
patient's  urine : 

(1)  Acetone  (C3H5O),  dimethyl-ketone  (CO,2CH3). 

(2)  Aceto-acetic  acid  (C4H6O3),  which  yields  acetone  and  carbon  dioxide. 

(3)  Crotonic  acid  (C^HuOj). 

(4)  Oxybutyric  acid  (C^HgOa). 

The  acetone,  which  imparts  its  odour  to  the  breath,  and  which  gives  a  crimson  colour  to 
the  urine  when  treated  with  perchloride  of  iron,  is  the  product  of  aceto-acetic  acid,  which 
may  be  exti-acted  from  the  urine  by  ether  after  acidulation  with  dilute  sulphuric  acid. 

Since  acetona;mia  is  incapable  of  explaining  diabetic  coma,  it  has  been  proposed  to 
account  for  it  by  oxybutyric,  and  perhaps  other  acids,  diminishing  the  normal  alkalinity 
of  the  blood.  The  phenomena  would  then  be  comparable  to  those  produced  by  giving 
dilute  mineral  acids  in  large  quantity  to  dogs  (Walter  and  Schmiedeberg).  This  would 
prevent  the  blood  dissolving  carbon  dioxide,  which  would  therefore  accumulate  in  the 
brain  and  other  tissues.f 

Recent  observations  have  shown  that  the  presence  of  /3-oxybutyric  acid  is  the  most 
constant  condition  in  diabetic  coma  and  that  its  injection  causes  similar  symptoms  in  dogs 
(Gruber,  '  Journal  of  Physiology,'  1900).  . 

1.  Diabetic  collapse,  with  coldness,  lividity,  and  subnormal  temperature.  The  pulse  is 
rapid,  and  there  is  little  dyspnoea.    The  patients  are  usually  elderly,  stout,  and  long  dia- 


*  See  an  excellent  account  of  Acetonemia  and  Lipsemia  in  Diabetes,  in  Dr  Gamgee's 
'  Physiological  Chemistry,'  vol.  i,  pp.  168—172. 

t  Dr  Dreschfeld,  in  his  Bradshaw  Lecture  before  the  College  of  Physicians  ('  Lancet,' 
August,  1886),  described  three  types  of  diabetic  coma  (not  identical  with  those  of  Frerichs). 
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betic.  The  attack  comes  on  after  fatigue  (as  in  Prout's  cases),  anil  proves  fatal  rapidly— 
within  twenty-four  hours  as  a  rule.  The  heart  is  often  found  fatty,  but  no  acetone  or  other 
abnormal  constituent  but  glycose  is  found  iu  the  urine. 

2.  A  rare  form,  closely  resembling  drunkenness,  with  staggering  gait,  incoherent  speech, 
and  disturbed  mental  faculties.  Acetone  is  often  present  in  the  urine  and  the  breath,  and 
sometimes  alcohol. 

3,  The  most  frequent  form,  with  muscular  weakness,  drowsiness,  rapid  breathing,  and 
at  last  coma.  There  is  the  acetone  smell  iu  the  breath  and  urine,  and  not  only  aceto-acetic 
but  also  crotonic  and  oxybutyric  acids  can  be  demonstrated  in  the  urine. 


As  described  by  Prout,  and  afterwards  by  Kussmaul,  the  condition  of 
coma  (as  distinct  from  collapse)  agrees  closely  with  the  third  of  these 
varieties.  Breathlessness  without  dyspnoea  ("  air-hunger  "),  occasional  con- 
vulsions, and  a  subnormal  temperature  are  its  leading  features.  It  occurs 
mostly  in  young  patients,  and  early  in  the  disease. 

In  addition  to  the  six  cases  mentioned  above,  in  which  death  was 
preceded  by  cerebral  symptoms,  there  were  two  in  which  it  was  quite 
sudden,  but  probably  due  to  a  similar  cause.  The  fatal  symptoms  de- 
veloped themselves  very  shortly  after  the  admission  of  the  patient  into 
the  hospital ;  in  five  of  the  eight  death  took  place  within  five  days  of 
admission,  and  in  three  it  occun-ed  either  on  the  day  of  admission  or  on 
the  following  day.  The  cause  of  the  sudden  fatal  termination  was,  no 
doubt,  the  fatigue  and  excitement  which  the  patients  underwent  in  coming 
to  the  hospital.  The  same  thing  was  noticed  long  ago  by  Prout,  who 
says  that  four  of  his  private  patients  sank  almost  immediately  after 
coming  to  London  from  the  country  to  consult  him,  and  one  of  them  was 
very  near  dying  in  Dr  Prout's  own  house. 

Pavy  has  observed  that  those  cases  of  diabetes  in  which  the  disease 
has  been  kept  under  control  by  treatment  are  particularly  apt  to  end  at 
last  in  convulsions,  collapse,  or  coma ;  whereas  when  the  disease  is  allowed 
to  run  on  unchecked,  the  supervention  of  phthisis  is  more  likely. 

Experience  has  shown  that  the  cause  of  death  in  diabetes  is  very 
uncertain  unless  an  autopsy  is  made.  Two  diabetic  patients  in  Guy's 
Hospital  died  with  cerebral  symptoms,  but  in  one  case  the  pelves  of  both 
kidneys  were  dilated  and  inflamed,  with  commencing  renal  suppuration  ;  * 
and  in  the  other  there  was  extensive  hepatisation  of  the  left  lung. 

As  above  stated,  of  the  forty  fatal  cases  at  Guy's  Hospital  between  1860 
and  1874,  seventeen  patients  died  of  phthisis,  ten  of  acute  pneumonia,  and 
six  of  coma  ('  Reports,'  1875) ;  in  thirty-six  reported  by  Dr  Frederick 
Taylor  from  the  same  hospital  between  1875  and  1882  {ihid.,  1881,  p.  152, 
note;  and  'Path.  Trans.,'  1883,  p.  371)  twenty-eight  deaths  were  from 
coma,  three  others  probably  from  uroemic  coma,  and  eleven  from  phthisis 
or  pneumonia.  Dr  Mackenzie  reported,  among  thirty-seven  fatal  cases  of 
diabetes  at  the  London  Hospital  (1874-83),  nineteen  deaths  with  coma, 
five  of  these  and  ten  others  with  phthisis,  and  eight  from  accidental  causes! 

*  The  inflammation  of  the  kidneys  in  the  former  of  these  two  cases  was  so  exactly  like 
what  occurs  in  cases  of  stricture  and  other  diseases  of  the  urethra  or  bladder,  that  these 
parts  were  very  carefully  examined.  The  urethra  was  perfectly  healthy ;  t\xe  bladder  on 
the  other  hand,  was  greatly  hypertrophied.  This  led  me  to  consider  whether  the  increased 
thickness  of  the  coats  of  this  viscus  could  be  due  to  the  augmented  work  it  had  had  to 
perform  in  consequence  of  the  over-secretion  of  uriue.  In  the  second  case,  therefore  we 
looked  at  the  bladder  with  much  interest,  and  found  that  it  also  was  markedly  hypertro 
phied,  and  that  its  mucous  coat  protruded  between  the  muscular  fasciculi  so  as  to  form 
numerous  sacculi.  Probably  hypertrophy  of  the  bladder  may  be  found  to  'be  freauentlv 
present  in  diabetes.— C.  H.  F.,  1882.  "  ^lequentiy 
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Morbid  anatomy. — The  viscera  of  those  who  have  died  of  diabetes  have 
a  decidedly  sweet  smell,  resembling  that  obsei-vable  during  life  in  the 
urine  and  breath ;  in  one  case  this  odour  was  still  perceived,  although  the 
patient  died  of  typhus,  and  his  urine  (which  also  retained  the  sweet  smell) 
had  been  free  from  sugar  some  days  before  death. 

In  some  cases  of  diabetes  the  blood  has  been  found  creamy  from  the 
presence  of  fatty  molecules,  and  fat-embolism  has  been  found  in  the  lungs 
(Sanders  and  Hamilton,  '  Edin.  Med.  Journ.,'  July,  1879).  But  lipcemia  (as 
this  condition  of  the  blood  has  been  called)  is  certainly  not  constant.  It 
was  first  noticed  by  Dr  RoUo  in  1778,  and  afterwards  by  Dr  Babington  the 
younger  ('  Cycl.  Anat.  and  Phys.,'  i,  422).  Dr  Pavy  regards  it  as  a  physio- 
logical effect  of  the  abundant  food  that  is  taken  by  diabetics. 

The  liver  is  usually  large,  and  fatty — sometimes  cirrhotic,  but  this  is 
no  doubt  an  accidental  coincidence. 

The  pancreas  is  generally  found  atrophied  or  diseased — a  fact  of  great 
pathological  interest.  Most  often  there  is  induration  from  interstitial  in- 
flammation, and  sometimes  carcinoma,  or  cystic  degeneration,  or  abscess, 
but  the  pancreas  is  often  found  perfectly  healthy  in  patients  who  have 
died  of  diabetes. 

The  brain  is  unaffected:  in  two  of  our  cases  dilated  perivascular 
spaces  were  seen,  as  Dr  Dickinson  has  described,  around  the  blood-vessels 
of  the  bulb  and  pons.  These  dilated  perivascular  spaces  are  not,  however, 
characteristic  of  diabetes,  and  are  probably  not  even  present  during  life,, 
as  seems  proved  by  the  observations  of  Drs  Taylor  and  Goodhart  (see 
'  Guy's  Hosp.  Hep.'  for  1877,  and  '  Path.  Trans.,'  vol.  xxxiv,  pp.  328—396, 
and  the  report,  p.  397). 

Dr  Hale  White  (ibid.,  vol.  xxxvi)  has  shown  that  the  pigmentation, 
induration,  and  other  changes  of  the  semilunar  ganglia  reported  in  diabetes 
are  present  in  other  cases  ('  Journ.  of  Phys.,'  vol.  viii,  p.  70). 

The  kidneys  are  not  infrequently  large,  soft,  and  fatty ;  they  are 
occasionally  affected  with  chronic  tubal  nephritis  or  some  other  form  of 
morbus  Brightii,  or,  still  more  rarely,  with  suppurative  inflammation. 

In  44  autopsies  on  diabetes  at  Guy's  Hospital,  reported  by  Dr  H.  J. 
Campbell  ('  Guy's  Hosp.  Reports,'  vol.  xliv,  p.  207),  the  kidneys  were 
usually  large,  sometimes  "  coarse  "  in  aspect,  and  occasionally  fatty.  The 
presence  of  glycogen  in  the  looped  tubes,  as  asserted  by  Frerichs  and 
Ehrlich,  was  not  clearly  demonstrable.  Sections  stained  with  iodine,  log- 
wood and  eosin,  silver  or  osmic  acid,  showed  very  often  the  necrotic 
degeneration  of  the  epithelium  described  by  Ziegler.  The  bladder  was 
hypertrophied  in  13  cases  as  described  by  Dr  Fagge  (see  foot-note  on 
p.  448). 

'  The  lungs  were  affected  in  23  cases;  in  18  there  was  ordinary  phthisis- 
of  the  apex,  in  1  gangrene,  and  in  4  acute  oedema  or  pneumonia. 

In  a  series  of  autopsies  on  diabetic  patients  collected  by  Dr  Windle 
('  Dublin  Medical  Journal,'  September,  1883)  the  liver  was  reported  normal 
in  84  cases,  enlarged  in  57,  congested  in  40,  fatty  in  15,  and  tubercular  in  2. 

The  kidneys  were  normal  in  115,  enlarged  in  88,  fatty  in  35,  affected 
with  tubal  nephritis  in  6,  cin-hotic  in  10,  and  lardaceous  in  only  a  single 
case.    The  bladder  was  normal  in  20,  and  hypertrophied  in  13  cases. 

The  lungs  were  normal  in  81  cases,  and  congested  or  oedematous  in  37 
more,  making  118  in  which  they  were  free  from  organic  disease.    In  136 
they  were  phthisical  ("  tubercular  "  in  109,  "  pneumonic  "  in  27),  to  which. 
VOL.  I.  29 
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17  cases  with  cheesy  masses,  12  with  vomicae,  3  with  caseous  bronchial 
glands,  and  8  with  miliary  tubercle  may  be  added,  making  a  total  of  178. 
In  2i  cases  there  was  acute  lobar  cr  catarrhal  iDneumonia,  and  in  3  gan- 
grene, while  in  another  3  fat-emboli  were  discovered.  The  heart  was 
normal  in  70,  large  in  4,  small  in  9.  The  hraiji  was  normal  in  91,  and 
perivascular  changes  were  found  in  11.  The  sympathetic  ganglia  were 
normal  in  10  cases,  and  "  ciiThotic  "  in  5.* 


Physiology  of  glycose. — In  1848  Claude  Beniard  published  the  discovery 
that  a  substance  which  he  called  glycogen  is  constantly  present  in  the 
liver  of  man  and  other  animals,  and  that  abundance  of  grape-sugar  may 
be  obtained  from  the  liver  and  the  hepatic  vein  after  death.  He  also 
stated  that  there  was  a  much  larger  amount  of  this  sugar  in  the  hepatic 
than  in  the  portal  and  other  veins.  Next  he  ascertained  that  though 
the  glycogen  of  the  liver  is  greatly  diminished  by  starvation,  yet  that  its 
presence  does  not  wholly  depend  upon  that  of  carbohydrates  in  the  food. 
Lastly,  he  showed  that  when  the  liver  of  a  recently  killed  animal  was 
washed  out  by  the  injection  of  a  stream  of  water  through  the  portal  vein 
until  its  sugar  was  carried  away,  the  same  glycose  reappeared  in  abundance 
after  a  few  hours. 

Glycogen  was  isolated  as  a  white  powder  by  Bernard  in  1857,  and  its 
composition  and  reactions  place  it  in  close  relation  to  vegetable  starch. 
His  theory  was  that  the  sugar  which  is  absorbed  from  the  stomach 
and  intestines  in  the  form  of  glycose,  as  the  product  of  all  digestible 
carbohydrates — whether  vegetable  starch  from  bread,  or  animal  starch 
{glycogen)  from  meat,  whether  cane-sugar,  fruit-sugar,  malt-sugar,  or  milk- 
sugar — is  conveyed  by  the  portal  vein  to  the  liver,  and  is  there  changed 
by  dehydration  into  glycogen,  and  stored  in  this  indiffusible  form ;  and 
finally,  that  it  is  gradually  reconverted  intO'  glycose  by  the  action  of  a 
special  ferment,  carried  through  the  hejDatic  veins  to  the  right  side  of 
-the  heart,  and  thence  conveyed  to  the  lungs,  Avhere  it  is  burnt  off. 

The  last  statement  has  been  modified  by  increasing  knowledge ;  neither 
glycose  nor  any  other  combustible  food  is  oxidised  in  the  lungs.  The 
process  of  oxidation  and  heat>-making  takes  place  neither  in  the  lungs  nor 
in  the  blood,  but  in  the  tissues,  and  particularly  in  the  most  active  tissues, 
the  muscles  and  the  glands. 

Moreover  it  was  ascertained  by  Pavy  (and  afterwards  confirmed  by 
the  late  Robert  McDonnell,  of  Dublin,  and  by  Ritter  and  others  abroad) 
that  the  large  amount  of  sugar  found  soon  after  death  in  the  liver  is 
formed  after  its  removal  from  the  body.  If  immediately  on  an  animal 
being  killed  the  liver  is  cut  up  and  thrown  into  boiling  water,  so  as  to 
destroy  the  ferment,  only  traces,  and  sometimes  not  even  traces,  of  sugar 
can  be  found.  This  is,  in  fact,  the  method  on  which  is  based  the  ordinary 
preparation  of  glycogen.  Pavy  also  showed,  by  passing  a  catheter  down 
the  jugular  vein  into  the  right  auricle,  that  blood  obtained  straight  from 
the  hepatic  veins  of  a  living  dog  or  rabbit  was  approximately  free  from 

*  Valuable  information  on  the  morbid  anatomy  of  diabetes  will  also  be  found  in 
Frericbs'  treatise,  where  he  describes  and  tabulates  (pp.  134—183)  55  cases  under  liis  own 
care ;  in  Dr  Saundby's  "  Bradshawe  Lecture "  ('  Brit.  Med.  Journ.,'  Au^.  23rd,  1890) 
reprinted  in  his  monograph;  in  Dr  Finlay's  report  of  20  cases  from  the  Middlesex  Hos 
pital  ('Path.  Trans.,'  xxxiv,  pp.  336,  341);  and  in  Dr.  R.  T.  Williamson's  article  in  the 
♦  Medical  Chronicle,'  May,  1897.  ^ 
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•sugar.  These  experiments  certainly  established  the  conclusion  that  there 
is  no  sugar  in  the  liver  during  life  at  all  comparable  to  the  large 
quantity  obtained  a  few  hours  after  death;  in  fact,  the  active  stream  of 
blood  which  flows  through  the  portal  capillaries  would  immediately  wash 
out  the  sugar  if  present,  like  the  stream  of  water  which  Bernard  used  in 
the  dead  liver. 

We  may,  however,  doubt  whether  Pavy's  experiments,  skilful  and  long 
•continued  as  they  have  been,  have  established  the  further  conclusion  which 
he  has  drawn  from  them,  namely,  that  glycogen  is  not  reconverted  into 
sugar  during  life,  but  undergoes  transformation  into  fat.  The  varying 
amount  of  glycogen  in  the  liver,  its  increase  after  food  and  diminution  after 
fasting,  seems  to  show  that  it  is  constantly  undergoing  some  transforma- 
tion, and  the  storage  of  fat  by  the  liver  is  in  direct,  not.  inverse  ration  to 
that  of  glycogen.  Moreover  Pavy  agrees  with  other  physiologists  in 
admitting  the  normal  presence  of  glycose,  though  in  small  quantity,  in  the 
blood ;  and,  as  in  the  case  of  urea  or  the  alkaline  urates,  we  must  remember 
that  with  the  considerable  mass  and  rapid  circulation  of  the  blood,  large 
renewal  and  equally  large  abstraction  of  its  constituents  are  continually 
taking  place.  Fat,  sugar,  urea,  urates  and  kreatinin,  bilirubin  and  tyrosin, 
may  be  excreted  so  rapidly  as  to  form  a  large  amount  in  a  short  time, 
and  are  thus  rightly  regarded  as  of  great  importance  in  the  economy, 
although  it  is  only  possible  to  demonstrate  their  presence  from  any  single 
specimen  of  blood  in  quantities  which  seem  at  first  insignificant. 

It  is  certain  that  the  glycose  absorbed  after  every  meal  is,  for  the  most 
part  at  least,  stored  as  glycogen  in  the  liver ;  otherwise  it  would  be  found 
periodically  increased  in  the  blood,  which  experiments  on  animals  prove  is 
not  the  case  ;  and  if  present  in  the  blood  it  would,  from  its  high  difl'usi- 
"bility,  equally  certainly  appear  in  the  urine,  so  that  glycosuria  would  be  a 
normal  and  not  a  pathological  event. 

Most  physiologists,  therefore,  believe  that  the  glycogen  stored  in  the 
liver  is  slowly  converted  into  glycose,  and  gradually  carried  off  in  the . 
Hood,  to  be  oxidised  in  the  tissues ;  and  that  this  process  is  so  complete  in 
health  that  nothing  but  the  merest  trace  appears  in  the  urine. 

The  pathology  of  glycosuria. — We  have  next  to  inquire  what  leads  to 
the  enormous  excretion  of  glycose  in  diabetes,  which  may  amount  to  two 
pounds  in  the  twenty-four  hours. 

The  first  and  natural  hypothesis  was  that  the  kidneys  secreted  the 
abnormal  constituent  glycose,  as  they  were  supposed  to  secrete  the  other 
constituents  of  healthy  or  morbid  urine.  But  it  is  now  ascertained  that 
the  kidneys  do  not  secrete,  in  the  sense  of  manufacturing,  the  urea,  nor 
probably  the  uric  acid  and  kreatinin,  any  more  than  the  chlorides  and 
phosphates  ;  they  only  secrete  in  the  sense  of  separating  them  from  the 
blood  of  the  renal  artery.-  And  it  is  well  established  by  observation  and 
experiment  that  the  same  is  true  of  the  excretion  of  leucin  and  tyrosin, 
of  oxalates,  and  of  bilirubin,  as  well  as  of  sugar — in  acute  yellow  atrophy, 
in  the  formation  of  calculi,  in  jaundice,  and  in  diabetes  respectively.  The 
first  point,  then,  established  in  the  natural  history  of  diabetes  was  that  it  is 
not  a  disease  of  the  kidneys  at  all,  but  depends  upon  some  antecedent  de- 
rangement of  the  chemistry  of  the  body.  In  the  case  of  so  diffusible  a  body 
as  glycose,  glycosuria  is  the  natural  and  inevitable  result  of  preceding 
glycossemia. 

We  next  inquire  to  what  cause  is  due  the  excess  of  sugar  in  the  blood. 
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Obviously  it  must  depend  upon  one  or  more  of  the  following  causes  :  either 
the  production  of  sugar  must  be  increased,  or  it  must  be  saved  from  being 
stored  away  as  glycogen,  or  its  destruction  by  oxidation  in  the  tissues 
must  be  diminished. 

(1)  We  shall  see  that  in  most  cases  of  diabetes  it  is  possible  greatly  to 
reduce  the  amount  of  sugar  in  the  urine,  and  therefore,  we  infer,  of  sugar 
in  the  blood,  by  cutting  off  the  supply  of  carbohydrates  in  the  food ;  but 
in  many  cases  sugar,  though  diminished,  is  still  present,  even  under  the 
strictest  diet.  Animals,  when  fed  on  nitrogenous  food  alone,  are  capable  of 
forming  glycogen  in  the  liver,  just  as  they  are  capable  of  forming  fat,  by 
splitting  up  the  complex  proteid  molecule  into  a  nitrogenous  and  a  non- 
nitrogenous  moiety ;  and  no  doubt  the  glycose  found  in  the  severe  cases  of 
diabetes  is  formed  from  the  nitrogenous  diet.  No  increase  in  the  amount  of 
carbohydrates  eaten  will  produce  glycosuria  in  a  healthy  animal  or  man. 

We  can  thus  see  why,  in  the  worst  cases  of  diabetes,  it  is  of  little 
service  to  limit  the  ingestion  of  food.  Whatever  carbohydrates  are  taken 
appear  at  once  in  the  blood  and  run  off  by  the  urine  ;  and  if  all  such  food 
is  rigidly  abstained  from,  the  proteids  themselves  furnish  glycogen  to  be 
excreted;  starvation  would  be  the  only  physiological  cure  in  such  cases. 
Hence  a  diabetic,  though  eating  with  a  good  appetite  and  digesting  with- 
out discomfort,  is  nevertheless  being  slowly  starved. 

(2)  Defective  power  of  converting  glycose  into  the  indiffusible  glycogen 
by  the  liver  is  theoretically  a  sufficient  cause  for  glycosuria  ;  and  we  have 
an  attractive  explanation  of  the  way  in  which  this  might  occur.  After 
Bernard  had  established  the  glycogenic  function  of  the  liver,  he  made  the 
equally  brilliant  discovery  that  by  puncturing  a  definite  spot  in  the  floor 
of  the  fourth  cerebral  ventricle  we  can  produce  glycosuria,  or,  as  it  is 
called,  artificial  diabetes.  The  explanation  is  that  the  vaso-motor  centre  of 
the  liver  being  paralysed,  the  hepatic  artery  dilates,  the  flow  of  blood 
through  the  liver  is  more  rapid,  and  hence  the  passage  of  glycose  into  the 
circulation  is  augmented.  One  objection  to  the  theory  is  that  sugar  is 
carried  to  the  liver  by  the  portal  vein,  not  by  the  hepatic  artery ;  while 
the  distribution  of  the  portal  branches,  as  well  as  their  greater  size  and 
number,  makes  it  probable  that  it  is  from  the  portal  rather  than  the 
arterial  blood  that  glycogen  is  formed.  Another  is  that  the  duration  of 
artificial  diabetes  is  very  limited,  and  that  injury  or  disease  affecting 
the  fourth  ventricle  appears  to  produce  transitory  glycosuria  rather  than 
permanent  diabetes.  Again,  Pavy  has  shown  experimental  ground  for 
supposing  that  the  glycosuria  which  follows  Bernard's  puncture  is  not  due 
to  the  mere  dilatation  of  the  hepatic  artery  which  follows,  but  to  the  in- 
creased presence  of  oxygen,  for  he  has  obtained  glycosuria  by  causing 
arterial  blood  to  flow  through  the  portal  vein.* 

*  A  broad  ground  of  objection  has  been  taken  to  any  theory  which  ascribes  glycosuria 
to  increased  production  of  sugar;  namely,  that  even  if  all  the  glycose  which  can  be  pro- 
duced by  digestion  of  the  proteids  taken  in  twenty -four  hours  by  a  diabetic  patient  under 
strict  diet  were  supposed  to  pass  through  the  liver  without  any  of  it  being  stored  as  gly- 
cogen, it  would  not  account  for  the  enormous  amounts  which  are  passed  in  the  urine.  This 
conclusion  seems  established  by  observations  upon  dogs  with  artificial  diabetes;  and  in 
human  subjects  under  strict  diet  it  is  certainly  true  of  the  most  severe  cases,  when  much 
more  sugar  is  passed  by  the  urine  than  could  be  the  product  of  the  proteids  digested,  unless 
we  add  to  them  the  fixed  proteids  of  the  tissues.  But  this  argument,  though  used  by  several 
writers  of  repute,  seems  to  prove  too  much.  For  if  a  man  or  a  dog  with  diabetes  really 
passes  a  greater  weight  of  sugar  in  the  twenty-four  hours  than  is  accounted  for  by  the  food 
he  eats,  the  fact  is  just  as  conclusive  against  the  theory  next  to  be  considered,  that  of 
diminished  destruction  of  sugar.    The  only  explanation,  if  the  facts  ai'e  as  stated,  must  be 
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Two  facts,  moreover,  prove  that  increased  change  of  glycogen  into 
glycose  is  not  the  only  cause  of  glycosuria.  Firstly,  the  examination  of 
the  liver  immediately  after  death  in  artificial  diabetes  in  animals,  and 
soon  after  death  in  the  diabetes  of  man,  does  not  show  ;such  constant 
diminution  of  the  amount  of  glycogen  as  we  should  expect. 

Secondly,  when  there  is  extreme  obstruction  to  the  portal  circulation 
in  the  liver,  the  blood  must  needs  go  in  great  part  by  other  channels.  Very 
little  glycose  would  then  be  transformed  into  glycogen,  the  large  amount 
absorbed  after  digestion  would  be  excreted  by  the  kidneys,  and  thus  glyco- 
suria would  result.  Bernard  himself  tied  the  portal  vein  in  a  dog,  and 
thus  produced  artificial  glycosurie  alimentaire.  Dr  Lepine  (following 
Couturier)  observed  the  same  result  in  three  patients  with  cirrhosis  of  the 
liver  (verified  after  death)  who  were  fed  on  starchy  and  saccharine  diet,  and 
he  did  not  obtain  it  in  cases  of  cancer  of  the  liver  and  of  fatty  liver  in 
phthisis.  This  result,  however,  is  far  from  constant  ;  it  failed  when  tried 
several  years  ago  by  the  present  writer  at  Guy's  Hospital,  and  sugar  ought 
far  more  frequently  to  appear  in  the  urine  in  cases  of  cirrhosis,  adhesive 
pylephlebitis,  and  portal  thrombosis.  The  same  negative  result  was 
obtained  by  Frerichs. 

A  third  objection  to  glycosuria  depending  upon  the  diminished  power 
of  the  liver  to  store  the  sugar  which  reaches  it  in  the  form  of  glycogen  was 
thus  put  by  Dr  Fagge :  — "  If  a  patient,  whose  urine  is  kept  free  from 
sugar  by  a  restricted  diet,  one  day  breaks  through  the  dietetic  rules  laid 
down  for  his  guidance,  and  eats  an  apple  or  drinks  a  glass  of  sweet  beer,  it 
will  generally  be  found  that  the  secretion  again  becomes  saccharine.  This 
is  no  more  than  might  be  expected ;  but  now  comes  a  circumstance  which 
is  remarkable,  and  for  which  some  further  explanation  is  evidently  neces- 
sary. The  quantity  of  sugar  that  is  voided  is  altogether  disproportionate 
to  the  amount  contained  in  the  apple  or  the  beer ;  and  sugar  often  con- 
tinues to  be  excreted  for  a  long  time  afterwards.  Dr  Pavy  mentions  the 
case  of  a  patient  in  whom  the  disease  had  been  kept  under  control  by  strict 
dieting,  and  who  drank  about  a  pint  of  cider.  His  urine  thereupon  became 
loaded  with  sugar,  and  remained  so  for  a  period  of  two  months,  before  it 
again  became  normal.  Now  the  only  hypothesis  which  seems  capable  of 
explaining  such  facts  as  these  is  that  saccharine  or  amylaceous  food  exerts 
some  directly  injurious  influence,  so  as  to  cause  the  blood  to  contain 
an  excess  of  sugar  for  long  afterwards ;  and,  if  we  believe  that  the  liver 
is  the  organ  principally  concerned  in  supplying  the  blood  with  sugar, 
we  can  hardly  help  inferring  that  it  is  the  liver  on  which  this  injurious 
influence  is  exerted.  It  seems  as  if  saccharine  food  were  a  'poison  to  a 
patient  who  is  affected  in  this  way," 

In  any  case,  if  we  assume  that  in  health  the  glycose  which  reaches  the 
liver  is  stored  as  glycogen,  while  in  diabetes  it  runs  through  the  portal 
circulation  unchanged,  we  must  find  some  other  normal  destination  for 
glycogen,  or  else  all  the  sugar  absorbed  from  the  food  will  sooner  or  later 
be  returned  to  the  blood.  Dr  Pavy  finds  this  destination  in  fat,  but  at 
present  his  hypothesis  cannot  be  proved,  either  chemically  or  physio- 
logically. 

that  from  the  fatty  elements  of  food,  in  some  unknown  way,  more  carbohydrates  enter  the 
blood  and  urine  as  glycose  than  are  ingested  as  food.  After  all,  the  facts  are  very 
doubtful.  Ziilz  found  that  there  is  never  so  much  sugar  excreted  in  diabetes  as  answers 
to  the  amount  of  carbohydrates  ingested;  some  is  always  oxidised  and  burnt  off. — C.  H.  F. 
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(3)  Let  us  now  see  what  may  be  said  for  the  hypothesis  of  glychsemia, 
and  so  glycosuria,  being  the  result  of  diminished  destruction  of  sugar  by  oxi- 
dation. In  health  the  glycose,  which  is  the  product  of  the  digestion  of 
carbohydrates,  undergoes  an  imperfectly  ascertained  chemical  change  in 
the  tissues,  where  it  is  oxidised  into  carbon  dioxide  and  water.  It  is  thus 
eliminated  from  the  body,  while  the  chemical  energy  of  the  combination  i& 
liberated,  and  reappears  as  animal  heat  and  the  work  of  muscles,  glands, 
and  other  less  active  tissues.  That  retention  of  sugar  is  not  the  direct  and 
immediate  result  of  deficient  oxidation  is  shown  by  the  absence  of  glyco- 
suria, unless  in  very  small  amount  and  under  exceptional  circumstances, 
in  cases  of  cyanosis,  of  laiyngeal  dyspnoea,  bronchitis,  and  emphysema, 
cardiac  disease  and  anaemia.  In  all  these  cases  the  antecedent  process, 
whatever  it  is,  which  fits  glycose  for  oxidation,  must  have  been  performed, 
and  we  must  suppose  that  it  is  in  a  different  molecular  condition  that  a 
great  part  of  the  glycose  of  the  blood  remains  unoxidised  in  diabetes. 

Another  argument  that  it  is  not  lack  of  oxidation  which  keeps  the  pro- 
portion of  glycose  in  the  blood  so  high,  is  the  fact  that  other  oxidations  go 
on  as  usual  in  natural  or  artificial  diabetes.  Fatty  food  is  perfectly  assimi- 
lated, and  excreted  as  carbon  dioxide  and  water ;  Nencke  found  by  experi- 
ment that  benzole  is  changed  into  carbolic  acid,  Schulzen  recovered  vege- 
table salts  as  carbonates,  and  Kiilz  showed  that  even  certain  carbohydrates 
were  oxidised,  as  Itevulose  and  inosite.  Schulzen  has  fomid  that  in  cases 
of  jahosphorus  poisoning,  when  oxidation  is  much  hindered,  glycose  is  still 
split  up  ready  for  oxidation,  and  appears  as  lactic  acid  in  the  urine. 

Again,  if  as  each  fresh  accretion  of  glycose  reached  the  liver,  it  were 
storing  its  glycogen  normally,  the  diminished  destruction  of  sugar  in  the 
tissues  would  keep  the  amount  in  the  blood  and  m'ine  at  a  pretty  uniform 
quantity,  but  in  diabetics  it  is  well  known  that  the  sugar  excreted  by  the 
kidneys  is  increased  after  each  meal. 

A  diabetic  patient,  Josepli  North,  under  Dr  Pavy's  care,  was  placed  in  succession 
upon  different  kinds  of  food,  and  his  urine  was  collected  and  analysed  every  four  hours. 
As  a  rule,  the  amount  of  sugar  excreted  in  the  urine  was  considerably  greater  between  5 
and  9  p.m.  than  at  any  other  part  of  the  day ;  while  it  was  commonly  at  its  lowest  point 
during  the  night  and  early  morning.  These  variations  were  evidently  due  to  the  food 
taken  during  the  day.  On  one  occasion  he  departed  fi-om  his  instructions,  and  at  4  p.m. 
drank  some  cocoa  sweetened  with  sugar.  Between  5  and  9  p.m.  of  that  day  he  passed  1311 
grains  of  sugar,  whereas  in  the  twenty-four  hours  previously  the  quantity  in  equal  periods 
had  ranged  between  166  and  468  grains;  and  from  9  to  1  a.m.  the  same  evening  it  was 
again  only  483  grains. 

On  the  whole,  we  must  admit  that  the  riddle  of  glycosuria  has  not  yet 
been  solved.  It  would,  of  course,  be  easy  to  assume,  as  some  have  done, 
several  kinds  of  diabetes :  one  due  to  increased  production  of  sugar  and 
diminished  deposit  of  glycogen,  another  to  increased  production  of  sugar 
with  abundant  glycogen,  a  thii'd  due  to  diminished  oxidation,  and  a  fourth 
to  diminished  preliminary  changes  of  the  sugar  in  the  blood  or  tissues, 
before  exidation  takes  place. 

But  the  distribution  to  each  category  would  be  very  arbitrary,  and  in 
the  case  of  so  well-marked  and  peculiar  a  clinical  condition  as  that  of 
diabetes  it  seems  more  probable  that  it  has  a  constant  origin. 

Thus  much  may  perhaps  be  said.  The  liver,  when  rendered  hyperaemic 
by  the  "  diabetes-puncture  "  or  other  nervous  lesions,  manufactures  sugar 
rapidly  and  abundantly  from  its  glycogen  in  a  well-fed  animal  or  a  man, 
and  thus  produces  a  temporary  glycosuria,  but  not  the  permanent  condi- 
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tion  of  diabetes.  There  is  something — whether  a  ferment  or  a  want  of  a 
ferment  in  the  blood,  or  some  moleouhxr  difference  in  the  arrangement  of 
the  CHO  atoms  in  diabetic  sugar — which  prevents  its  being  oxidised,  as 
ordinary  dextrose  is  in  health,  and  thus  it  accumulates  in  the  blood  in 
spite  of  free  respiration. 

Artificial  diabetes. — Before  quitting  this  part  of  our  subject  we  must 
briefly  refer  to  certain  conditions  known  as  "  artificial  diabetes,"  or  rather 
artificial  glycosuria. 

The  first  of  these  conditions  is  the  result  of  Claude  Bernard's  famous 
experiment  of  puncturing  the  "  diabetic  centre  "  in  the  bulb.  Traumatic 
glycosuria  is  produced,  as  it  is  also  by  other  injuries  of  the  nervous  sys- 
tem ;  but  the  experiment  fails  if  fi-om  starvation  or  other  cause  the  liver 
of  the  animal  contains  no  glycogen.  The  sugar  derived  from  its  food 
apparently  does  not  pass  on  into  the  circulation,  but  is  stored  as  glycogen  ; 
while  the  sugar  formed  from  glycogen  in  the  liver  is  washed  out  abundantly 
by  the  augmented  stream  of  blood — an  argument,  as  far  as  it  goes,  for 
Bernard's  rather  than  Pavy's  riew.  But  this  glycosm'ia  is  temporary  only, 
as  indeed  we  should  expect,  for  it  is  clear  that  after  the  pimcture,  in  pro- 
portion as  the  amount  of  glycogen  in  the  liver  becomes  reduced  by  the  ex- 
cessive demands  made  upon  it,  the  glycosuria  must  pass  off ;  and,  in  fact, 
after  a  few  hours  sugar  can  no  longer  be  detected  in  the  urine  of  animals 
on  which  this  experiment  has  been  performed.  It  is  true  that  Schiff  found 
that  by  dividing  the  anterior  colmnns  of  the  cord  in  rats  he  could  make  the 
animals  diabetic,  and  that  this  condition  would  last  for  two  or  three  weeks. 
But  these  results  scarcely  warrant  our  attributing  ordinary  persistent 
diabetes  in  the  human  subject  to  paralysis  of  the  vaso-motor  nerves.  Divi- 
sion of  the  splanchnic  nerves  does  not  cause  glycosuria,  though  it  produces 
hypereemia,  while  poisoning  by  strychnia  does,  though  it  causes  con- 
striction of  the  hepatic  vessels.  And  it  seems  impossible  that  the  ex- 
cretion of  such  large  quantities  of  sugar  as  are  passed  by  diabetic  patients 
at  all  hours  of  the  day,  and  in  amounts  influenced  only  partially  by  the 
meals,  can  be  due  to  a  mere  increased  rapidity  of  the  conversion  into  sugar 
of  the  glycogen  naturally  formed  by  the  liver. 

The  second  artificial  kind  of  glycosuria  is  toxic.  It  has  been  observed 
after  poisoning  by  chloral,  morphia,  or  curare,  and  after  inhalation  of 
chloroform  and  carbonic  oxide  gas ;  but,  except  in  the  last  case,  the 
presence  of  sugar  in  the  urine  is  far  from  constant. 

A  physiologically  interesting  form  of  glycosuria  is  that  observed  by 
von  Mering,  as  the  result  of  feeding  dogs  on  phlorizin  (CoiHotO^Q),  a 
glucoside  prepared  from  the  bark  of  apple,  pear,  and  cherry  trees.* 

The  third  kind  of  artificial  diabetes  is  that  caused  by  destruction  of  the 
pancreas.  Lancereaux  first  drew  attention  in  1887  to  the  co-existence  of 
lesions  of  the  pancreas  with  severe  diabetes  ;  and  Minkowski,  confirmed  by 
von  Mering  and  other  trustworthy  observers,  has  shown  that  glycosuria 
can  be  produced  in  dogs  by  destruction  of  the  pancreas,  while  this  effect 
is  prevented  if  a  small  portion  of  the  gland  is  left  behind  (cf.  p.  450). 

There  is  no  doubt  that  the  pancreas,  like  the  testis  and  the  kidney,  is 

*  That  this  is  not  the  result  of  transformation  of  phlorizin  (or  phloridzin)  into  glycose 
is  shown  by  the  fliict  that  the  same  glycosuria  is  produced  by  giving  its  derivative  phloretin, 
which  is  not  a  glycoside. 
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not  a  mere  secreting  gland,  but  has  other  important  functions.  Perhaps, 
like  the  thyroid  and  supra-renal,  bodies,  it  keeps  in  check  the  occurrence 
of  remote  changes  in  nutrition,  and  so  causes  glychaemia. 

But  diabetes  is,  at  least  in  most  cases,  due  neither  to  injuries  of  the 
nervous  system,  nor  to  ingestion  of  poison,  nor  to  disease  of  the  pancreas. 

Theory  of  the  other  symiJtoim. — Given  glycos£Emia,  the  other  patho- 
logical effects  seem  to  follow  naturally.  With  a  diffusible  crystalloid  like 
dextrose  glycosuria  will  at  once  follow.  That  in  itself  leads  to  polyuria, 
and  then  the  flow  of  urine  produces  dryness  of  the  tissues,  constipation,  and 
thirst;  the  loss  of  oxidisable  food  leads  to  hunger,  emaciation,  muscular 
weakness,  lowered  temperature ;  while  dextrose,  or  rather  some  con- 
comitant products  of  deranged  metabolism — as  aceto-acetic  or  oxybutyric 
acids — act  as  poison  in  producing  local  gangrenous  inflammation  in  the 
skin,  or  causing  cerebral  coma,  or  preparing  a  suitable  soil  for  the  growth 
of  the  tubercle  bacillus  in  the  lungs. 

Clinical  cetiology  of  diabetes. — Some  interesting  cases  have  been  re- 
corded in  which  the  urine  has  been  found  to  contain  sugar  after  the  brain 
has  been  injured,  or  when  it  was  diseased.  As  far  back  as  1854  Dr  Gool- 
den  published  in  the  '  Lancet '  a  series  of  instances  of  glycosuria  following 
blows  or  falls  upon  the  head ;  but  in  most  of  them  the  presence  of  sugar  in 
the  urine  was  transitory,  like  that  in  dogs  and  rabbits  after  Bernard's 
puncture.  Dr  Pavy,  however,  mentions  the  case  of  a  cadet  at  Woolwich 
who  was  attacked  with  strongly  marked  diabetes  a  few  days  after  being 
stunned  by  a  blow  upon  the  head ;  and  he  also  observed  two  instances  of  dia- 
betes after  an  attack  of  hemiplegia.  Frerichs  recorded  a  large  number  of 
similar  cases.  Many  years  ago  (about  1867)  a  little  girl  was  broxight  into 
Guy's  Hospital  dead  from  fracture  of  the  skull  and  other  injuries  in 
being  run  over ;  a  patch  of  hoemorrhage  was  found  by  the  writer  in  the 
floor  of  the  fourth  ventricle,  and  some  urine  was  then  collected  from  the 
bladder  and  gave  decided  evidence  of  sugar.  A  striking  case  in  which 
disease  of  the  fourth  ventricle  has  led  to  glvcosuria  in  man  is  one 
quoted  by  Trousseau,  in  which  there  was  a  tumour  in  the  floor  of  this 
cavity.  Similar  cases  have  been  since  recorded ;  but,  interesting  as  they 
are  from  a  physiological  point  of  view,  they  lend  small  support  to  a 
nervous  theory  of  diabetes. 

Like  most  other  diseases,  diabetes  has  been  attributed  to  mental 
anxiety  and  "  overwork."  Sir  Hermann  Weber  met  with  the  case  of  a 
gentleman  who  became  diabetic  on  two  separate  occasions,  at  an  interval 
of  nine  years,  under  the  pressure  of  anxiety  from  impending  commercial 
ruin.  In  other  cases  recorded  by  Bayer  and  Frerichs,  diabetes  has  fol- 
lowed a  violent  fit  of  grief  or  of  anger,  and  Dr  Dickinson  mentions  several 
similar  oases. 

It  has  been  stated  by  Maudsley  that  diabetic  parents  often  have  insane 
children,  and  Dickinson  found  glycosuria  in  17  per  cent,  of  insane  persons. 
But  Hale  White  found  it  in  only  4  per  cent,  of  the  inmates  of  Bethlem, 
and  in  2-6  at  the  Surrey  County  Asylum  ('Path.  Trans.,'  1883,  p.  353)', 
and  Savage  also  believes  that  insanity  and  diabetes  are  unconnected 
('Brit.  Med.  Journ.,'  1885,  vol.  ii,  p.  1054). 

An  inherited  tendency  is  clearly  present  in  some  cases  of  diabetes. 
Pavy  gives  numerous  instances  of  this :  in  one  family  two  sisters  and  two 
brothers  ;  in  another  a  son,  his  father,  and  an  aunt ;  in  a  third  a  father 
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and  his  two  daughters;  in  a  fourth  a  father  and  a  son;  in  a  fifth  two 
brothers  ;  in  a  sixth  three  brothers ;  in  a  seventh  a  brother  and  a  sister ; 
and  in  an  eighth  the  father,  mother,  and  three  daughters ;  and  (to  mention 
only  one  other  case)  a  mother,  grandmother,  and  four  out  of  five  children. 
Roberts  knew  a  family  of  eight  children,  all  of  whom  became  diabetic, 
although  the  parents  were  healthy.  Frerichs  found  39  hereditary  cases 
-among  400. 

One  hundred  and  twenty-two  cases  were  collected  for  the  writer 
by  Mr  J.  E.  Nevins  from  the  records  of  Guy's  Hospital,  and  in  eight  of 
these  there  was  a  history  of  diabetes  in  one  or  more  members  of  the 
patient's  family  (6*55  per  cent.).  Adding  cases  obtained  by  the  courtesy 
of  the  registrars  of  the  three  other  large  hospitals,  St  Bartholomew's,  St 
Thomas's,  and  the  London,  and  those  recorded  by  Schmitz  and  Griesinger, 
he  found  35  hereditary  cases  in  a  total  of  537  (6-51  per  cent.).  In  one 
remarkable  case  the  mother  and  seven  of  the  mother's  brothers  had  died  of 
•diabetes. 

Many  writers,  particularly  on  the  Continent,  where  true  gout  is  rare, 
ascribe  a  large  share  to  that  disease  in  the  production  of  diabetes.  It  is 
said  that  gouty  diabetes  is  marked  by  the  patient  being  stout  and  ruddy 
and  suffering  little,  as  well  as  by  his  being  elderly.  But  this  means  little 
more  than  that  gout  does  not  exclude  diabetes,  and  that  patients  over  forty, 
florid  and  dyspeptic,  are  by  many  physicians  called  gouty  without  more 
ado.  If  we  inquire  how  many  diabetics  have  suffered  from  inflammation 
of  the  great  toe,  or  from  chalkstones,  we  find  the  number  not  above  that 
of  the  accidental  coincidence  of  two  not  uncommon  diseases,  both  of  which 
affect  men  rather  than  women,  and  those  over  forty  rather  than  younger 
persons.  It  is  instructive  to  observe  that  some  physicians  have  believed  in 
the  antagonism  of  gout  and  diabetes. 

Distribution. — Diabetes  is  said  to  be  nearly  twice  as  common  in  Paris 
as  in  London,  less  common  in  Ireland  and  Scotland  than  in  England,*  more 
common  in  Europe  than  in  America,  and  in  Saxony  or  Thiiringen  than  in 
Berlin.  It  is  more  common  in  Ceylon  and  parts  of  India  than  in  China, 
Mauritius,  or  Berbice.  Jews  are  particularly  liable  to  it,t  and  negroes  are 
almost  exempt.  It  is  said  to  occur  frequently  among  Parsees  and  wealthy 
Hindoos. 

It  is  more  frequent  in  private  than  in  hospital  practice,  and  as  a  rule 
private  patients  are  older  than  those  in  hospital.  Trousseau  used  to  say 
that  when  there  came  into  his  consulting  room  a  sleek,  plump,  jDink-faced 
patient,  dressed  in  black  with  a  white  neckcloth,  he  was  sure  to  be  a 
notary  and  diabetic. 

Age  and  sex. — Diabetes  rarely  attacks  young  children,  and  is  most  fre- 
quent in  the  latter  half  of  life.  Among  1360  private  patients  who  came 
to  Pavy,  diabetes  began  under  ten  years  old  in  8,  between  ten  and 
twenty  in  57,  between  twenty  and  thirty  in  97,  between  thirty  and  forty 
in  224,  between  forty  and  fifty  in  339,  and  between  fifty  and  sixty  in  418. 
Even  between  sixty  and  seventy  the  number  was  182 — very  large  con- 
sidering the  smaller  number  of  persons  living  over  sixty  compared  with 
those  between  twenty  and  forty.    Above  seventy  there  were  35  patients, 

*  Notwithstanding  Sir  Charles  Scudamore's  statement  as  to  the  greater  frequency  of 
diabetes  in  Scotland,  which  misled  Dr  Fagge,  and  is,  as  Dr  Saundby  remarks,  refuted  by 
the  Registrar-General's  returns. 

t  Frerichs,  for  instance,  had  102  Jews  among  his  400  diabetic  patients. 
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one  in  whom  the  disease  began  when  he  was  over  eighty.    The  youngest 
patient  he  ever  saw  was  an  infant  twelve  months  old  ('  Brit.  Med.  Journ., 
Dec.  5th,  1885). 

Diabetes  is  far  more  common  in  men  than  in  women :  in  the  537  cases 
mentioned  above,  by  more  than  two  to  one.  In  Pavy's  private  cases 
the  proportion  was  24-5  to  one,  and  the  total  was  966  to  39 i.  In  every 
decade  (excepting  the  childi'en  under  ten)  the  number  of  males  was  greater 
than  that  of  females.  Diabetes  is  particularly  rare  in  old  women,  and  the- 
predominance  of  the  male  sex  in  this,  as  in  some  other  diseases,  does  not 
appear  during  childhood. 

Prognosis. — In  its  well-marked  forms  diabetes  is  always  a  serious 
disease,  and  is  often  rapidly  fatal  if  the  patient  be  under  middle  age. 

Cases  are  sometimes  met  with  in  which  death  follows  a  few  weeks 
after  the  first  symptoms  of  the  disease  appeared.  Sir  George  Paget 
had  a  patient,  a  Cambridge  undergraduate,  supposed  to  be  in  perfect 
health,  who  took  part  in  athletic  sports,  and  came  in  second  in  a  foot-race, 
within  twelve  days  of  his  death  from  diabetes.  The  writer  had  once  a 
young  man  under  his  care  who  died  from  diabetic  coma  after  only  two 
months'  illness.  Such  cases  of  acute  diabetes  are,  however,  rare ;  the 
duration  of  diabetes  is  seldom  under  three  years,  and  often  much 
longer.  Prout  said  in  1848  that,  among  nearly  seven  hundred  patients 
whom  he  had  seen  within  thirty  years,  he  then  knew  of  but  two  in  whom 
the  disease  had  been  fully  developed  ten  years  before.  Dr  Dickinson, 
however,  mentions  the  case  of  one  patient  in  whom  the  urine  was  con-- 
stantly  saccharine  for  fifteen  years,  and  Dr  Pavy  a  similar  case  which 
lasted  twenty-five  years. 

The  age  of  the  patient  has  a  greater  influence  on  the  prognosis  than 
any  other  condition.  Children  who  are  attacked  by  it  never  live  to  grow 
up.  In  young  men  it  is  still  a  dangerous  disease.  After  forty  years  of 
age  our  patients  may  be  treated  with  hope,  and  at  fifty  with  a  probability 
of  improvement  or  even  recoveiy.  Old  people  sometimes  pass  saccharine 
urine  for  years  without  appearing  to  suffer  from  it ;  but  in  such  patients 
the  urine  is  seldom  excessive  in  quantity,  nor  other  symptoms  severe. 

At  a  middle  period  of  life,  say  between  forty  and  sixty,  the  prognosis 
of  a  case  of  diabetes,  when  it  first  comes  under  observation,  must  mainly 
be  based  upon  the  degree  of  severity  of  the  symptoms,  particularly  emacia- 
tion. It  is  always  a  favourable  sign  if  a  diabetic  patient  is  stout  and  well 
nourished. 

If  sugar  is  present  without  much  increase  in  quantity  of  the  urine  the 
prognosis  is  better  than  when  there  is  polyuria. 

It  is  generally  supposed  that  the  detection  of  albumen  in  the  urine  in 
addition  to  the  sugar  is  a  serious  indication,  but  Dr  Pavy  says  that  he  has 
known  a  small  quantity  of  albumen  to  be  present  for  years  without  appa- 
rent harm.  It  seems  doubtful  whether  there  is  more  than  fortuitous  con- 
nection between  glycosuria  and  albuminuria. 

The  next  ground  for  prognosis  is  the  effect  of  diet.  If  under  restricted 
diet  the  amount  of  sugar  rapidly  diminishes,  and  the  patient's  discomforts 
diminish  also,  the  prognosis  is  favourable,  and  particularly  if  he  makes, 
flesh.  But  if  in  spite  of  his  faithfully  following  out  advice  as  to  diet,  the 
output  of  sugar  is  still  large,  and  the  other  symptoms  are  not  materially 
relieved,  the  outlook  is  almost  hopeless. 
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Treatment  by  diet. — Theory  and  experience  agree  in  teaching  that  by 
diminishing  the  amount  of  glycose.  in  the  urine  we  diminish  it  in  the 
blood,  and  that  by  diminishing  it  in  the  blood  -n'e  relieve  the  symptoms  of 
diabetes.  They  equally  teach  that  we  can  in  all  cases  limit,  and  in  most 
prevent  the  excretion  of  sugar  by  removing  carbohydrates  from  the  food 
of  diabetic  patients.  Thus,  as  Prout  long  ago  laid  down,  "  diet  is  the 
first  and  chief  point  to  be  attended  to." 

Dr  John  Rollo,  at  the  end  of  the  last  century,  appears  to  have  first 
l)rescribed  abstention  from  starch  and  sugar;  he  proposed  to  confine 
diabetic  patients  entirely  to  animal  food.  But  although  the  inhabitants  of 
arctic  regions,  the  Caffi-es,  and  the  trappers  of  North  America  live  for 
months  together  without  the  chance  of  obtaining  anything  else,  experience 
shows  that  when  all  kinds  of  food  are  within  reach,  there  is  very  great 
difficulty  in  keeping  patients  exclusively  to  meat;  and  the  more  so  since 
in  diabetes  the  appetite  is  voracious,  and  the  craving  for  forbidden  food 
all  the  greater.  We  therefore  try  to  include  among  permitted  viands  as 
many  of  vegetable  origin  as  possible,  and  the  result  has  been  the  construc- 
tion of  a  tolerably  copious  diet-table. 

Almost  all  aniynal  food — flesh,  fish,  and  fowl — may  be  eaten  by 
persons  suffering  from  diabetes,  notwithstanding  the  small  amount  of  gly- 
cogen it  contains.  But  soups  must  not  be  thickened,  or  joints  basted  with 
flour.  The  liver  of  calves  or  pigs,  and  the  edible  molluscs — oysters,  cockles, 
and  mussels — all  contain  glycogen ;  but  in  the  case  of  Josejjh  North 
(p.  455),  to  whom  Dr  Pavy  twice  gave  four  dozen  oysters  for  two  days 
running,  they  caused  no  decided  increase  in  the  amount  of  sugar  excreted. 
Milk  (which  yields  dextrose  and  galactose)  is  not  so  injurious  as  would  be 
thou2:ht  from  the  amount  of  lactose  it  contains.* 

Cream  and  butter  form  important  articles  of  diet  in  diabetes.  Cod- 
liver  oil  is  useful  for  loss  of  flesh.  Honey  (yielding  dextrose  and  Isevu- 
lose)  is  of  course  injurious.  Glycerine  is  harmless,  since  its  composition, 
CH3(OH)3  is  different  from  that  of  any  of  the  sugars.  Indeed,  when 
administered  to  animals  it  increases  the  storage  of  glycogen  in  the 
liver  and  diminishes  the  sugar  in  the  blood.  Another  substitute  for  sugar 
is  Saccharin  (Benzoyl-sulphonic-imide).  It' sweetens  far  more  powerfully 
than  cane-sugar,  and  of  course  does  not  yield  glycose  ;  but  it  renders  the 
saliva  unpleasantly  sweet. 

The  plan  of  treating  diabetic  patients  by  a  diet  of  shimmed  milk,  six  or 
eight  pints  daily,  is  not  theoretically  justified,  for  the  lactose  is  taken  and 
the  cream  left  behind,  and  the  practical  results  are  unsatisfactory.!  Much 
more  likely  to  be  useful  is  a  preparation  of  milk  Avhich  Dr  A.  E.  Wright  \ 
made  by  precipitating  the  casein  with  dilute  acetic  acid,  and  then  redis- 

*  Dr  Pav}-,  indeed,  found  that  in  North's  case  the  administration  of  three  pints  of  milk 
daily  not  only  caused  a  marked  increase  in  the  amount  of  sugar,  but  also  brought  back  the 
uneasy  sensations  which  the  man  had  experienced  when  the  disease  had  been  uncontrolled 
by  treatment.  But  Sir  William  Roberts  mentions  the  case  of  a  girl  who  (her  diet  being 
restricted  in  other  respects)  continued  to  gain  strength  and  to  improve  in  health  when  she 
was  allowed  to  drink  three  pints  of  milk  daily. 

f  Dr  Greenhow  recorded  a  case  in  which  a  patient  took  from  four  to  six  quarts  of 
skimmed  milk  daily,  witli  the  eflect  of  removing  his  symptoms  and  of  freeing  his  urine  from 
sugar,  and  two  months  afterwards  he  remained  well.  But  Roberts  refers  to  the  cases  of 
several  persons  treated  with  skimmed  milk,  and  says  that  few  of  them  could  tolerate  it  for 
more  than  a  few  days,  and  then  were  rapidly  reduced,  while  one  case  was  brought  to  a  fatal 
termination  in  three  mouths. 

X  In  the  Grocers'  Lecture  at  the  University  of  I^ondon,  which  was  published  iu  the 
'British  Medical  Journal,'  April  11th,  1891. 
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solving  the  curd  in  an  alkaline  solution  of  the  phosphates  and  other  salts 
of  milk.  The  result  is  a  not  unpalatable  drink,  which  can  be  sweetened 
if  desired  with  a  little  saccharin,  and  is  entirely  free  from  sugar.  Practi- 
cally, however,  most  diabetics  do  without  much  milk,  and  a  small  amount 
is  very  rarely  found  injurious. 

Most  vegetables  are  injurious.  The  worst  are  those  richest  in  starch, 
as  potatoes  and  artichokes ;  but  carrots,  parsnips,  turnips,  beans,  Brussels 
sprouts,  cauliflower,  broccoli,  and  sea-kale  also  contain  either  starch  or 
sugar,  and  can  only  be  allowed  with  caution. 

Cabbages,  spinach,  celery,  lettuces,  watercresses,  or  mustard  and  cress 
may  all  be  eaten.  By  boiling  in  a  large  quantity  of  water,  even  the  for- 
bidden kinds  of  vegetables,  if  they  contain  sugar  only,  and  not  starch,  may 
be  rendered  much  less  injurious.  As  Prout  long  ago  remarked,  there  is  a 
direct  advantage  in  the  use  of  such  green  vegetables  as  are  harmless ;  for 
their  indigestible  part,  cellulose  or  lignin,  tends  to  correct  the  constipation 
which  is  often  so  troublesome  in  diabetes. 

All  kinds  of  sweet  fruits  are  harmful,  although  currants  and  raspberries 
and  other  acid  fruits  are  sometimes  allowed.  Nuts  are  harmless ;  but 
chestnuts  abound  in  starch. 

The  greatest  difficulty  is  for  the  diabetic  patient  to  do  without  bread, 
and  there  have  been  many  attempts  to  invent  a  substitute.  Bouchardat 
in  1841  prescribed  a  kind  of  bread  made  from  flour,  after  removal  of  all  the 
starch  by  washing.  But  this  gluten  bread  is  by  no  means  perfectly  free 
from  starch,  for  it  at  once  turns  blue  if  a  little  iodine  be  dropped  on  it ; 
and  patients  complain  that  it  is  very  unpleasant  to  chew.  Gluten  biscuits 
are  less  distasteful,  and  gluten  may  be  used  for  the  houles  de  soupe  recom- 
mended by  Dr  Palmer,  of  Nayland.  A  second  substitute  for  ordinary  bread 
is  a  sort  of  cake  from  bran.  Prout  suggested  this  ;  and  Dr  Camplin,  who 
himself  suffered  from  diabetes,  greatly  improved  the  method  by  which  it  is 
prepared,  so  that  bran  cakes  are  still  made  according  to  his  directions.  A 
third  substance  which  may  be  used  by  diabetic  patients  instead  of  bread  is 
the  almond  cake  which  was  introduced  by  Dr  Pavy ;  its  only  fault  is  its  high 
price.  Cocoa-nut  cakes  are  also  manufactured  with  the  same  object,  and 
bread  made  of  the  soya  bean ;  but  the  latter,  according  to  Keveli's  analysis, 
contains  24  per  cent,  of  carbohydrates,  according  to  Konig's  nearly  30. 
If  inulin,  the  starch  of  dahlias  and  several  other  roots,  could  be  pro- 
duced in  abundance,  it  might  be  used  instead  of  flour,  for  it  only  yields 
laevulose  on  digestion  instead  of  dextrose  (Hale  White). 

Wheaten  flour,  as  well  as  that  of  other  kinds  of  corn,  is  of  course 
injurious ;  and  so  are  rice,  arrowroot,  sago,  tapioca,  macaroni,  and  vermi- 
celli. In  all  but  the  most  severe  cases  we  may  allow  a  little  toast,  not  for 
the  dextrine  it  contains,  but  because  less  is  taken. 

As  to  the  drink  of  diabetic  patients,  I'estriction  of  the  amount  of  water 
taken  is  followed  by  no  advantage,  and  would  add  greatly  to  the  patient's 
discomfort.  Other  allowable  beverages  are  tea,  coffee,  cocoa  made  from 
nibs,  claret,  burgundy,  chablis,  hock;  also  brandy  or  other  unsweetened 
spirits,  with  mineral  waters.  Chocolate,  sweet  ales,  porter  and  stout,  cider, 
all  sweet  and  sparkling  wines,  are  of  course  forbidden. 

Dr  Pavy  says  that  the  patient  often  at  first  complains  that  his  food  is 
not  bulky  enough  to  satisfy  him  ;  but  after  persevering  for  a  few  days  he 
finds  that  his  appetite  becomes  less.  Johnson's  dictum  that  it  is  easier  to 
abstain  than  to  be  abstemious  is  very  applicable  to  the  diabetic. 
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Before  a  patient  suffering  from  this  disease  adopts  the  restricted  diet  he 
should  be  weighed,  the  amount  of  urine  passed  each  day  and  its  specific 
gravity  should  be  carefully  registered,  and  the  quantity  of  sugar  secreted 
in  the  twenty-four  hours  should  also  be  determined. 

After  such  obsei-vation  for  two  days  (or  in  mild  cases  longer)  we  know 
how  the  patient's  organism  deals  with  an  ordinary  mixed  diet,  and  have 
thus  a  standard  by  which  we  can  judge  of  the  effect  of  treatment.  In  all 
but  intermittent  or  doubtful  cases  we  should  then  begin  the  diabetic  diet, 
at  first  excluding  all  saccharine  and  all  starchy  food,  except  milk  and  a  little 
bread.  If  the  sugar  disappears  and  the  symptoms  improve,  we  may  be 
satisfied  with  the  result,  and  continue  this  modified  restriction.  If  more 
than  a  trace  of  sugar  is  passed,  and  if  the  thirst  and  polyuria  continue,  we 
must  then  persuade  the  patient  to  give  up  bread  for  almond  biscuits,  and 
prescribe  opium.  When  the  sugar  steadily  diminishes  or  disappears,  when 
the  distressing  symptoms  are  relieved  and  the  patient  begins  to  make 
weight,  we  may  indulge  him  with  bread  and  the  less  saccharine  fruits 
or  vegetables,  and  allow  him  to  take  as  much  milk  as  he  pleases.  In 
elderly  persons  free  from  serious  discomfort,  the  less  rigidly  restricted 
diet  should  be  allowed ;  but  if  a  considerable  and  constant  excretion  of 
glycose  goes  on,  we  shovdd  advise  stricter  abstinence  from  starch  and  sugar. 

In  severe  cases,  and  even  in  mild  ones  during  the  first  week  of  treats 
ment,  it  is  necessary  to  analyse  the  urine  daily,  noting  the  amount,  specific 
gravity,  and  the  daily  excretion  of  urea,  as  well  as  that  of  dextrose. 
Afterwards  once  a  week,  or  in  the  slighter  cases  once  a  month,  a  sample 
of  the  urine  should  be  examined,  until  on  an  ordinary  mixed  diet  it  has 
continued  free  from  sugar  for  two  or  three  months,  and  the  other  symptoma 
of  the  disease  have  disappeared. 

One  object  of  a  daily  analysis  is  to  tell  whether  the  patient  is  strictly 
following  the  prescribed  rules.  Those  who  suffer  from  diabetes  often, 
wilfully  deceive  their  medical  advisers,  and  are  detected  in  having  surrep- 
titiously eaten  bread,  apples,  or  other  forbidden  food,  by  the  discovery 
that  the  urine  has  on  some  one  day  been  found  to  contain  an  increase  of 
sugar. 

When  the  restricted  diet  is  conscientiously  adhered  to,  we  sometimes 
see  the  most  rapid  and  striking  benefit  ensue. 

A  man  aged  thirty-nine  was  passing  eight  pints  of  urine  daily,  containing  5680  grains 
of  sugar.  Under  a  restricted  diet  the  mean  daily  flow  of  urine  went  down  within  a  week 
to  60  ounces;  the  sugar  fell  on  the  third  day  to  134  grains,  at  the  end  of  a  week  to  48 
grains,  and  after  a  fortnight  only  a  trace  of  it  could  be  detected.  The  patient  lost  all  his 
symptoms,  and  gained  flesh  at  the  rate  of  three  pounds  a  week.  In  about  eight  months  all 
the  sugar  had  disappeared,  and  nearly  four  years  afterwards  he  was  quite  well. — C.  H.  F. 

The  present  writer  once  met  with  a  somewhat  similar  case.  The  patient,  a  stout  florid 
man  of  forty-three,  had  begun  rapidly  to  lose  strength  and  weight,  and  to  suffer  from 
thirst  and  frequent  micturition.  The  symptoms  dated  from  early  in  December,  1890,  and 
sugar  was  detected  soon  after.  When  first  seen  (January  1st,  1891)  he  had  the  raw  tongue, 
constipation,  and  all  the  other  discomforts  of  acute  and  somewhat  advanced  diabetes.  The 
urine  was  of  sp.  gr,  1032,  and  contained  a  large  amount  of  glycose.  He  was  put  on  re- 
stricted diet  with  a  grain  of  opium  three  times  a  day.  He  had  greatly  improved  in  a  week, 
and  the  sugar  had  diminished  to  about  a  third  of  its  previous  amount.  He  persevered  with 
the  treatment,  and  three  weeks  after  it  was  begun  he  felt  perfectly  well,  and  the  urine  was 
moderate  in  amount  of  sp.  gr.  1021,  and  nearly  free  fiom  sugar.  On  February  26th  the 
urine  was  perfectly  normal,  and  there  was  no  return  of  symptoms  two  months  later. 

Unfortunately,  in  the  majority  of  cases  treatment  is  much  less  success- 
ful.   The  patient's  symptoms  may  be  greatly  benefited,  or  altogether  re- 
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moved ;  the  amount  of  urine  which,  he  passes  may  be  much  diminished,  or 
reduced  to  the  normal  quantity ;  it  may  even  cease  to  contain  sugar,  so 
that  for  the  time  all  signs  of  the  disease  are  absent;  and  yet,  if  he  now 
attempts  to  return  to  his  previous  way  of  living,  the  urine  again  becomes 
saccharine,  and  one  by  one  all  the  symptoms  of  diabetes  reappear. 

Even  when  the  patient  under  strict  diet  loses  his  symptoms,  and  the 
quantity  of  urine  which  he  passes  falls  to  the  normal  amount,  it  by  no 
means  always  ceases  to  contain  sugar.* 

Sometimes  the  most  rigidly  restricted  diet  entirely  fails.  There  are 
cases,  especially  in  young  patients,  in  which  all  treatment  appears  to  be 
useless.  Other  patients,  again,  are  at  first  benefited  by  dieting ;  but  after 
a  time  it  ceases  to  be  useful,  and  sometimes  the  disease  appears  to 
advance  less  instead  of  more  rapidly  when  all  restrictions  are  with- 
drawn. 

Drugs. — When  dieting  fails,  or  as  adjuvants  to  dietetic  treatment, 
various  drugs  have  been  recommended.  Pepsin  and  rennet  have  been 
tested  by  Parkes,  Griesinger,  and  Roberts,  are  found  useless  or  injurious. 
Ammonia,  and  other  alkalies,  strychnia,  belladonna,  physostigma,  m-anium, 
and  lactic  acid  have  all  been  tried  and  abandoned.  Arsenic  diminishes  the 
amount  of  glycogen  in  an  animal's  liver,  but  has  no  obvious  effect  in 
diabetes. 

The  only  drug  that  has  stood  the  test  of  experience  in  diabetes  is  opium. 
It  seems  to^  have  been  first  used  by  Rollo,  its  value  was  knowm  to  Prout, 
and  Sir  Thomas  Watson  spoke  of  it  as  a  treasure.  It  is  well,  known  that 
patients  suffering  from  this  disease  can  take  much  larger  doses  of  opium 
than  healthy  persons.  Dr  Pavy  gives  it  in  increasing  doses,  until  he  finds 
either  that  the  disease  yields  or  that  the  patient  is  unable  to  take  it.  We 
do  not  know  how  opium  acts  in  diabetes.  Roberts — who  says  that,  without 
any  restriction  as  to  diet,  daily  doses  of  six  to  twenty  grains  always  reduce 
the  quantity  of  urine  by  about  one  half — believes  that  in  patients  who  are 
dieted  it  is  useless,  except  as  a  sedative.  This,  however,  is  inconsistent 
with  Pavy's  accurate  observations ;  and,  from  a  much  smaller  experience, 
the  present  writer  would  urge  the  great  benefit  of  opium  in  full  doses, 
particularly  in  severe  cases,  and  when  from  poverty  or  carelessness  the 
patient  is  unable  or  unwilling  to  submit  to  a  serious  restriction  of  diet.  In 
such  cases  avoidance  of  sugar,  potatoes,  and  pudding  can  generally  be 
secured,  and  opium  seems  to  make  up  for  the  bread  that  is  taken. 

In  some  cases  opium  disagrees,  usually  causing  constipation,  or,  occa- 
sionally, diarrhoea.  When  this  is  the  case  we  may  employ  codeia,  as 
recommended  by  Pavy.  Half  a  grain  three  times  a  day  should  be  given 
at  first,  but  the  daily  quantity  may  afterwards  be  gradually  raised  to 
as  much  as  thirty  grains.  Such  large  doses,  however,  do  no  more  good 
than  moderate  ones  of  three  or  four  grains  thrice  a  day.  Often  codeia  may 
be  given  without  any  obvious  effect  beyond  diminishing  the  sugar  excreted ; 
the  tongue  remains  clean  and  the  appetite  good.  Sometimes,  however, 
codeia  causes  headache,  and  morphia  may  then  be  used ;  in  fact,  from  the 
-observations  of  Dr  Mitchell  Bruce  and  Prof.  Fraser,  it  appears  that  in  some 

*  Whenever  dieting  does  good,  it  appears  always  to  bring  the  quantity  of  urine  down 
to  normal  before  seriously  affecting  the  specific  gravity  or  the  amount  of  su"-ar  But 
whenever  dieting  readily  lowers  the  specific  gravity,  it  may  be  assumed  that  the  quantity  of 
•urine  passed  by  the  patient  is  not  excessive. — C.  H.  F.  ^  J 
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cases  it  is  more  effectual  than  codeia  ('  Pract.,'  Jan.,  1887,  and  July,  1888 ; 
and  '  Brit.  Med.  Journ.,'  1889,  i,  p.  118). 

General  treatment. — The  waters  of  Vichy  have  a  great  reputation  in 
France,  and  those  of  Neuenahr  in  Germany;  both  of  them  contain  sodium 
carbonate.  The  well-known  Carlsbad  waters  are  chiefly  useful,  if  at  all, 
from  the  presence  of  sodium  sulphate  (Cheltenham  salts)  when  laxatives 
are  needed.  Some  pathologists  believe  that  the  blood  of  diabetics  is  habi- 
tually less  alkaline  than  normal,  and  it  is  said  to  have  been  occasionally 
found  neutral.  Careful  experiments  by  Dr  A.  E.  Wright  showed  in  one 
case  that  the  sugar  steadily  diminished  under  alkaline  treatment. 

Diabetic  patients  are  generally  advised  to  avoid  exertion  beyond  their 
limited  powers,  unless  they  belong  to  the  fat  and  plethoric  group,  in  which 
all  the  symptoms  are  milder.  Bouchardat,  however,  advised  that  active 
exercise  should  be  taken,  and  Trousseau  recommended  it  in  the  strongest 
terms.  "  Un  diabetique,  qui  chaque  jour  fait  a  pied  un  exercise  violent,  peut, 
sans  changer  rien  de  son  regime,  retrouver  temporairement  la  sante  qu'il 
avait  perdue,"  etc.  (' Legons/  tome  ii,  p.  764).  It  is  curious  to  note  that 
Celsus  wrote,  "  At  cum  urina,  super  potionum  modum  etiam  sine  dolore 
profluens,  maciem  et  periculum  facit,  si  tenuis  est  [i.  e.  clear  and  pale]  opus 
est  exercitatione,"  etc.  (lib.  iv,  cap.  xx).  Prolonged  and  active  muscular 
exertion  is  now  prescribed  by  several  German  physicians  on  theoretical 
groxmds,  as  tending  to  oxidation  of  the  glycose.  In  England  we  generally 
believe  it  to  be  injurious. 

Complications. — The  intolerable  thirst  of  diabetes  may  be  relieved  by 
dilute  phosphoric  acid,  or  solution  of  bitartrate  of  potash.  Constipation 
should  be  treated  with  01.  Ricini  or  Conf.  Sennae  or  extract  of  aloes,  or 
with  saline  purgatives,  of  which  sulphate  of  magnesia  well  diluted  is 
probably  the  best. 

If  there  is  phthisis  present,  one  can  only  give  opium  more  freely  than 
in  other  cases  of  pulmonary  disease,  and  urge  as  much  cod-liver  oil,  butter, 
and  cream  as  the  patient  is  able  to  digest. 

When  diabetic  coma  comes  on,  intra-venous  injection  of  saline  solution 
in  order  to  dilute  the  thickened  blood  has  been  repeatedly  tried,  unfor- 
tunately with  even  less  frequent  or  more  temporary  success  than  in  the 
collapse  of  cholera  (cf.  supra,  p.  290), 

In  the  'Guy's  Hospital  Reports'  for  1873-4  (vol.  xix,  p.  173)  Dr  Fagge 
recorded  a  case  of  injection  in  which  the  pulse  was  scarcely  perceptible,  and 
the  body  and  limbs  were  cold.  Twenty-six  ounces  of  a  solution  of  phos- 
phate of  soda  and  chloride  of  sodium,  of  sp.  gr.  1020,  were  injected  into  the 
right  cephalic  vein,  with  the  effect  of  restoring  the  patient  to  consciousness 
for  a  time.  He  sat  up,  answered  questions,  took  nourishment  well,  and 
even  asked  for  it ;  his  pulse  was  80.  Thirty-two  hours  later,  however,  he 
again  became  drowsy  and  died.  This  patient's  condition,  before  the  solu- 
tion was  injected  into  his  veins,  was  strikingly  like  that  of  a  man  in  the 
collapse  of  cholera :  only  a  few  drops  of  thick  dark  blood  escaped  from  the 
wound  in  the  arm. 

A  few  months  afterwards  Dr  Frederick  Taylor  had  a  similar  case,  in 
which  he  employed  the  same  treatment,  but  with  scarcely  any  good  result 
(ibid.,  vol.  xix,  p.  521,  and  xxv,  p.  169).  Dr  Dickinson  has  since  put  on 
record  a  remarkable  case  in  which  very  free  intra-venous  injection  of  saline 
solution  had  a  decided  though  only  temporary  effect  ('  Clin.  Trans.,'  1890, 
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p.  130).  In  a  case  reported  in  the  'Lancet'  for  1898  (vol.  i,  p.  401),  Dr 
Thomas  Oliver,  of  Newcastle,  had  as  striking  success,  and  the  coma  had  not 
returned  after  four  weeks. 

Probably  the  best  chance  of  averting  threatening  diabetic  coma  is  active 
purging,  but  no  method  can  be  depended  on. 
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arvyvbv  ovvoyJ,  w  Gtbig  arvyovyLtvov, 
TloSidypa,  irokvarkvaiiTt,  Ku)kvtov  tskvov. 

Hoda,  yovv,  kotvXijv,  darpaydXovg,  iay^ia,  firjpovc 
XiTpag,  utixoirXdraQ,  iipax'ovaq,  Kopu)va,  KapnovQ 
'EcrOiei,  ve^trai,  (pXsyti,  Kparu,  ■Kvpoi,  naXdaau. 

LuciAN,  PodagrotragcBdia* 


History — Onset  and  symptoms  of  a  first  attack — Subsequent  course — The 
affected  joints — lithate  of  soda — tophi — Pathology  of  gout — Etiology — 
hereditary  gout — age  and  sex — diet — climate — saturnine  gout — Diagnosis 
— Prognosis — Gouty  nephritis — other  complications — Treatment  by  drugs, 
diet,  and  baths. 

Synonyms. — Gr.  Ylobdypa.  The  terms  y^etpaypu,  (hfxuypa,  and  similar 
compounds  were  also  used. — Lat.  Podagra :  in  Mediaeval  Latin  Gutta,  a 
drop,  i.  e.  of  'distillation  of  morbid  hxmiours  into  a  joint ;  whence  Gout, 
Goutte,  and  Gicht.  "Arthritis,"  apdp'trls,  sc.  poaos,  is  sometimes  used 
as  a  synonym  by  classical  and  by  modern  writers. 

Definition. — A  disease  characterised  by  deposition  of  insoluble  urates 
in  the  cartilage  of  the  joints  and  in  the  subcutaneous  tissues. 

History. — This  remarkable  disease  was  well  known  to  the  ancients.  The 
Hippooratio  writings  show  that  it  was  common  in  Greece,  and  it  is  frequently 
alluded  to  by  Cicero,  Horace,  Juvenal,  and  Martial.  Celsus,  Galen,  and 
Aretaeus  describe  the  disease  very  much  as  we  see  it  now.  Alexander  of 
Tralles,  in  the  sixth  century,  recormnends  hermodactyl,  and  this  drug  was 
praised  by  the  Byzantine  and  Arabian  physicians  ;  it  was  probably  the  corm 
of  a  species  of  colchicum.  Lucian  wrote  a  burlesque  tragedy,  of  which  four 
lines  are  quoted  at  the  head  of  this  chapter,  describing  the  power  of  the 
goddess  Podagra. 

*  Oh  !  hateful  name,  ahhorred  by  the  gods,  most  lamentable,  hell-born  gout ! 
Foot,  knee,  hip,  ankle,  haunch,  and  thigh, 
Hands,  shoulders,  arms,  elbows,  and  wrists. 

It  gnaws  and  feeds  on,  and  burns,  and  wrenches,  and  scorches,  and  melts. 
VOL.   I.  30 
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In  modern  times  the  medical  literature  of  gout  dates  from  Sydenham 
(1683),  who  was  very  competent  to  write  about  this  disease,  having  himself 
suffered  from  it  for  thirty-four  years.  His  masterly  description  was  copied 
by  Cullen,  and  has  formed  the  basis  of  almost  all  that  has  since  been 
written  upon  the  subject. 

At  the  beginning  of  the  last  century  Sir  Richai'd  Blackmore,  the  court 
physician,  whose  poems  live  in  Diyden's  satire,  \vrot«  a  worthless  discourse 
on  the  Gout  (1726),  and  Dr  George  Cheyne  an  essay  on  the  same  subject 
(1722),  better  written,  but  with  no  other  merit.  Heberden's  chapter  on  the 
subject  is  one  of  his  best  (1782).  Early  in  the  present  century  Sir  Charles 
Scudamore  published  a  treatise  on  Gout  and  Gravel,  which  went  rapidly 
through  many  editions  (1817  to  1823) ;  and  here,  for  the  first  time,  we  find 
the  modern  method  of  collection  of  facts,  anatomical  observations,  and 
statistics.  A  great  advance  was  made  by  the  publication  of  Sir  Alfred 
Garrod's  well-known  and  original  researches  (1859),  by  those  of  the  late 
Sir  William  Roberts  (1882),  and  of  Dr  Luff  (1898). 

Abroad,  gout  has  always  been  comparatively  rare,  but  Trousseau  and 
Charcot  in  France,  and  recently  Professor  Ebstein  in  Germany,  have  made 
valuable  contributions,  both  clinical  and  pathological,  to  its  study. 

The  fit  of  gout. — Probably  most  cases  of  gout  begin  insidiously,  but 
the  first  onset  of  the  disease  is  sometimes  dramatically  sudden  and  severe. 
The  following  is  taken  from  Sydenham's  clinical  description  of  such  a  case, 
drawn,  no  doubt,  from  his  personal  experience  :  * 

"  The  patient  goes  to  bed  and  to  sleep  in  apparent  health,  but  is 
awakened  about  two  o'clock  by  a  pain  in  one  of  his  feet,  generally  in  the 
ball  of  the  great  toe,  but  sometimes  in  the  heel,  ankle,  or  leg.  The 
parts  feel  as  if  tepid  water  were  poured  over  them.  Then  follow  chills  and 
rigors  and  a  little  fever.  The  pain,  which  was  at  first  moderate,  becomes 
more  intense.  It  is  a  grinding,  wrenching  pain,  like  that  of  dislocation 
of  a  joint  ;  or  as  if  a  dog  were  gnawing  it ;  or,  again,  like  a  violent 
compression  of  the  foot.  The  patient  keeps  changing  the  position  of  his 
foot,  in  the  vain  hope  of  finding  a  place  in  which  to  lie  in«  comfort.  He 
cannot  bear  the  bedclothes  to  touch  it,  and  the  least  vibration  of  the 
floor  causes  him  extreme  distress,  so  that  those  about  him  have  to  tread 
the  room  with  the  lightest  possible  ste^p."  For,  as  Sydenham  elsewhere 
puts  it,  "  a  fit  of  gout  is  a  fit  of  bad  temper." 

"  Towards  the  morning  of  the  second  night  the  patient  has  a  sudden  and 
slight  respite,  which  he  imputes  to  having  at  length  found  a  comfortable 
position.  He  perspires  gently  and  falls  asleep.  He  wakes  freer  from  pain, 
and  then  finds  that  the  part  is  swollen.  Till  then  the  only  visible  swelling 
had  been  that  of  the  veins  round  the  painful  joints.  For  the  next  two  or 
three  days  the  pain  retm-ns  towards  evening,  and  again  abates  in  the 
morning.  A  few  days  after,  however,  the  other  foot  begins  to  swell,  and 
the  whole  tragedy,"  as  Sydenham  calls  it,  "  is  acted  over  again." 

The  affected  joints,  besides  being  exquisitely  painful,  are  of  a  deep  red 
colom-,  swollen,  tense,  and  shining.  As  soon  as  the  patient  can  bear  the 
pressure  of  the  finger  he  finds  that  the  skin  pits,  from  inflammatory 
oedema.    Then  follow  desquamation  and  itching. 

*  The  passage  occurs  in  the  '  Tractatus  de  Podagra,'  §  5,  beginning  "  Sanus  lecto 
somnoque  commitfitur."  Another  abridged  account  appears  in  the  61st  chapter  of  the 
'  Processus  integri  de  morbis  curandis.' 
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The  amount  of  fever  depends  on  the  local  inflammation.  Even  in  the 
most  severe  attacks,  it  is  not  so  hij^h  as  in  Rheumatism. 

A  nrst  attack  is  made  up  of  a  series  of  minor  fits,  which  gradually 
become  milder,  and  altogether  last  about  a  fortnight.  Later  attacks  are 
less  severe  and  more  continuous. 

Before  a  fit  of  the  gout  the  patient  often  appears  to  be  in  his  usual 
health.  Sydenham,  however,  observed  that  indigestion  and  flatulence 
sometimes  precede  the  attack  ;  and  Sir  Alfred  Garrod  says  that  such  pre- 
monitory symptoms  may  be  very  distressing.  Trousseau  remarks  that 
the  patient  is  often  "  bilious,"  with  a  capricious  appetite,  preferring  acids 
and  highly  seasoned  dishes. 

After  an  attack  of  gout  a  man  often  feels  much  better  than  before. 
He  is  more  active,  and  free  from  the  uncomfortable  feelings  that  may  have 
troubled  him.  Sooner  or  later  he  experiences  a  second  seizure  ;  sometimes 
not  for  two  or  three  years  after  the  first;  but  often  the  interval  is  not 
more  than  a  twelvemonth,  and  it  may  be  less.  The  second  attack  is  in 
its  turn  succeeded  by  others,  and  always  at  shorter  intervals  ;  until  at  last 
the  disease  becomes  chronic,  and  the  patient  is  scarcely  ever  free  from  it. 

Probably  in  consequence  of  Sydenham's  graphic  and  accm-ate  descrip- 
tion of  a  first  attack  of  acute  gout,  it  has  been  too  often  assumed  that  such 
is  its  usual  or  even  constant  mode  of  onset.  But  in  many  cases,  perhaps  in 
the  majority,  the  first  attack  is  far  less  acute,  severe,  and  dramatic  :  the 
tragedy  is  more  slowly  played  out.  And  in  not  a  few  patients  gout  begins 
in  no  acute  or  sudden  form,  but  stealthily  and  almost  imperceptibly.  A 
man  about  fifty  complains  of  his  boots  being  tight,  or  sprains  his  ankle 
while  shooting,  or  feels  a  twinge  in  one  knee  as  if  it  were  strained.  There 
is  no  pain  at  night  and  no  redness  or  swelling  to  be  seen,  but  a  moderate 
walk  is  more  and  more  apt  to  be  followed  by  a  "  sprain,"  and  at  last  the 
great  toe  or  instep  or  ankle  is  found  t-o  be  decidedly  swollen,  tender,  and 
slightly  reddened,  so  that  the  suspicion,  which  the  patient  had  long  silenced, 
becomes  a  certainty, — he  has  the  gout. 

Locality. — The  ball  of  the  great  toe  is  the  joint  far  most  frequently 
attacked  by  gout.  Sir  Charles  Scudamore  found  that  this  joint  was 
affected  on  one  side  or  the  other  in  373  out  of  512  first  seizures.  Perhaps 
its  liability  to  strains  and  blows  and  pressure  may  exjDlain  this  predi- 
lection ;  for  if  another  joint  is  the  first  to  suffer,  it  is  often  found  that  it 
has  previously  been  injured.  Garrod  has  seen  the  knee  attacked  first  when 
the  patient  has  previously  hurt  it  by  a  fall.  Next  to  the  great  toe,  the 
joint  most  obnoxious  to  a  first  attack  of  gout  is  the  metacarpo-phalangeal 
articulation  of  the  index  finger ;  not  that  of  the  thmnb.  Both  the  gi'eat 
toe  and  the  root  of  the  index  are  more  exposed  to  pressure  and  strain  than 
the  other  joints  of  the  foot  or  hand. 

Taking  first  and  later  attacks  together,  we  see  gouty  arthritis  most 
often  in  the  first  metatarso-phalangeal  joint,  next  in  the  ankle  and  heel, 
next  in  the  fingers  and  wrist,  and  next  in  the  knees.  All  these  situations 
are  common,  and  correspond  to  the  old  recognised  names  of  podagra, 
chiragra,  and  gonagra.  Less  frequently  is  the  elbow  attacked,  and  ver}^ 
rarely  the  shoulder-joint,  the  hip,  the  clavicular,  mandibular,  or  vertebral 
articulations. 

Whatever  may  be  the  part  first  affected,  other  joints  afterwards  suffer, 
and  even  in  the  first  seizure  two  or  three  may  be  attacked  at  once. 

In  anatomical  examination  of  eighty  gouty  patients  after  death,  Dr 
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Norman  Moore  ('  St  Barth.  Rep.,'  1887)  found  the  same  order  in  the  pre- 
sence of  biurate  of  sodium  in  the  joints,  the  least  often  affected  being  the 
elbows,  shoulders,  hips,  jaw,  and  clavicle. 

Anatomy. — The  result  of  repeated  attacks  of  gout  is  to  cause  more  or 
less  deformity  of  the  affected  joints.  The  fingers,  which  suffer  more  than 
the  toes,  become  bent  in  all  directions — sometimes  inwards,  sometimes  out- 
wards. A  common  condition  is  for  the  metacarpo-phalangeal  and  the 
second  phalangeal  joints  of  a  finger  to  be  stiffly  flexed,  while  between  them 
the  first  phalangeal  joint  is  over-extended,  and  its  knuckle  represented  by  a 
deep  hollow. 

All  the  phalangeal  joints  are  in  some  cases  uniformly  enlarged.  Syden- 
ham compares  their  appearance  to  that  of  a  bunch  of  parsnips.  But  as  a 
rule  the  deformities  caused  by  true  gout  are  unsymmetrical. 

Lithate  of  soda. — In  long-standing  cases  of  gout  there  are  found  around 
the  joints  masses  of  a  white  material,  sometimes  as  soft  as  putty  or  mortar, 
sometimes  as  hard  and  dry  as  chalk.  These  masses  are  called  tophi*  or 
"  chalk-stones."  They  do  not,  however,  consist  of  carbonate  of  lime,  but 
mainly  of  urate  (lithate)  of  soda,  as  was  first  proved  by  Wollaston  in  1797. 
This  salt  is  also  found  deposited  in  the  articular  cartilages  of  the  affected 
joints.  It  looks  as  if  it  were  upon  the  surface  of  the  cartilages,  covering 
them  more  or  less  completely,  just  as  if  it  had  been  laid  on  by  a  brush. 
But  on  making  a  section  of  the  cartilage  one  finds  that  the  deposit  is 
really  embedded  in  its  substance.  Examined  by  the  microscope,  it  proves 
to  consist  entirely  of  crystals.  The  bundles  of  slender  needles  (accord- 
ing to  Cornil  and  Ranvier)  commonly  occupy  the  centre  of  the  carti- 
lage cells,  but  the  writer  has  also  seen  them  in  the  intercellular  matrix. 
It  is  in  the  superficial  part  of  the  cartilage  that  the  crystals  are 
most  densely  crowded,  and  often  make  it  opaque  to  transmitted  light. 
Towards  the  articular  surface  of  the  bone  they  are  more  thinly  scattered  ; 
here  they  often  traverse  the  whole  thickness  of  a  cartilage  cell,  which  is,  as 
it  were,  impaled  on  them. 

The  sjTiovial  membrane  may  contain  similar  deposits  of  the  urate ;  but 
they  are  more  often  found  in  the  surrounding  ligaments  and  tendons.  Sir 
Alfred  Garrod  says  that  he  has  never  been  able  to  find  lithate  of  soda 
deposited  in  the  bones. f 

Bony  ankylosis  is  imknown,  and  it  is  very  rare  to  find  the  cartilage 
absent  in  a  gouty  joint. 

Urate  of  soda  is  deposited  in  many  cases  at  a  distance  from  the  joints. 
In  1886  and  1887  a  patient  was  in  Philip  Ward  who  had  tophi  of  lithate  of 
soda  in  the  skin  of  his  legs  and  arms,  as  well  as  about  the  joints.  These 
deposits,  however,  are  rare,  except  near  the  joints,  or  in  the  external  ear, 
generally  in  the  helix.  Garrod  remarks  that  these  deposits  in  the  pinna 
of  the  ear  are  at  first  fluid,  the  skin  over  them  forming  a  vesicle  of  a 

*  Tophus  or  tofus,  the  Greek  roipoQ,  seems  to  have  been  applied  to  rough  crumbling 
rock,  the  disintegrated  volcanic  tttfa.    Virgil  associates  it  with  chalk : 
tophus  scaler,  et  nigris  exesa  chelydris 
Creta.  '  Georg.,'  ii,  214, 

t  Cornil  and  Ranvier  teach  that  it  is  not  uncommon  in  the  cancellous  tissue.  They  men- 
tion one  case  in  which  they  observed  it,  and  in  which  the  bones  forming  the  metatarso- 
phalangeal joint  of  the  great  toe  had  entirely  lost  their  cartilages  and  were  ankylosed  to- 
gether, and  say  that  absorption  of  the  articular  cartilages  is  a  common  remote  effect  of 
urate  of  soda  in  a  joint.  This,  however,  is  not  in  accordance  with  our  experience  in 
England. 
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milk-white  appearance.  He  says  that  some  months  elapse  before  they 
become  the  white,  or  yellowish,  hard,  bead-like  little  nodiiles  which  are 
commonly  seen. 

The  bursae  are  very  liable  to  receive  deposits  of  urate  of  soda,  parti- 
cularly those  over  the  olecranon,  which  may  become  enlarged  until  they  are 
almost  as  big  as  oranges. 

A  man  used  to  attend  the  present  writer's  out-patient  room  with 
numerous  tophi  in  the  skin  of  the  scrotum ;  a  second  much  earlier  case  is 
figured  in  a  drawing  made  for  the  Guy's  Museum  ;  and  a  third  is  cited  by 
Duckworth  from  Mr  Butlin's  practice  at  St  Bartholomew's  Hospital.  They 
have  also  been  found,  though  very  rarely,  in  the  dm-a  mater,  the  sclerotic, 
and  the  perineurium  of  nerve-trunks.  In  the  kidneys  they  are  so  fre- 
quently present,  along  with  granular  degeneration,  that  Todd  spoke  of  this 
form  of  disease  as  the  "  gouty  kidney." 

When  the  tophi  become  very  large,  the  skin  gradually  wears  through. 
Nodules  in  the  eai-s  may  thus  be  cast  oflf,  and  Watson  tells  the  story  of 
a  gentleman  who  had  tophi  exposed  on  his  hands,  and  who  used,  when 
playing  at  cards,  to  score  the  game  upon  the  table  with  his  gouty  knuckles. 

Although  a  joint  affected  with  acute  gout  often  looks  so  inflamed  that 
suppuration  seems  imminent,  yet  as  a  matter  of  fact  this  never  happens. 

It  has  even  been  questioned  whether  the  arthritis  of  gout  is  inflam- 
mation at  all.  But  apart  from  the  pain,  heat,  redness,  and  swelling,  with 
pyrexia,  there  is  evidence  of  exudation  also.  So  that  the  classical  phrase 
may  still  be  applied ;  but  the  inflammation  is  gouty  not  suppurative, 
irritative  not  pyogenic  (cf.  supra,  pp.  56,  60).  Abscesses  around  the 
extra-articular  tophi  in  chronic  gout  are  not  uncommon,  and  they  discharge 
lithate  of  soda,  mixed  with  pus.  Garrod  speaks  of  as  many  as  five  or  six 
abscesses  of  this  kind  being  open  at  one  time  on  each  hand,  and  others 
on  the  feet,  and  he  remarks  that  they  give  rise  to  little  pain  or  constitu- 
tional disturbance. 

It  was  once  supposed  that  deposits  of  urate  of  soda  were  to  be  found 
only  in  advanced  cases  of  gout,  and  Scudamore  asserted  that  they  did  not 
occur  in  one  gouty  case  in  ten.  This  is  true  only  of  masses  of  the  m-ate 
deposited  outside  the  joints,  and  large  enough  to  be  seen  and  felt.  Within 
every  gouty  joint  urate  of  soda  is  present  in  greater  or  less  quantity. 
Garrod  mentions  two  patients,  of  whom  one  had  only  a  single  attack  of 
gout  thirteen  years  before  his  death,  while  the  other  had  had  two  attacks 
within  the  last  two  years  of  his  life.  In  each  case  a  small  quantity  of 
urate  of  soda  was  found,  as  a  white  deposit,  in  the  cartilage  of  the  joints 
which  had  undergone  gouty  inflammation. 

Pathology. — In  considering  the  theory  of  gout,  the  primaiy  fact  to 
bear  in  mind  is  that  the  blood  in  this  disease  contains  an  excess  of  uric 
acid,  in  the  form  of  urates  of  soda,  potass,  and  lime. 

Garrod  has  not  only  shown  that  excess  of  uric  acid  can  be  detected  in  the 
blood  in  gout  by  an  elaborate  chemical  analysis,  but  also  that  for  clinical 
purposes  its  presence  may  be  ascertained.  About  two  drachms  of  the 
serum  of  blood  are  put  into  a  flat  glass  dish,  somewhat  larger  than  a 
watch-glass,  and  acetic  acid  is  added  so  as  to  give  a  slight  acid  reaction.  A 
fibre  from  a  piece  of  linen  cloth  is  then  placed  in  the  fluid,  and  the  dish  is 
set  aside  until  its  contents  have  acquired  a  gelatinous  consistence  by 
evaporation.    If  the  blood  contains  uric  acid  in  excessive  quantity  it  is 
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deposited  upon  the  fibre,  and  this  becomes  studded  with  crystals,  the 
characteristic  appearance  of  which  can  readily  be  identified  with  a  pocket 
lens.  The  serum  from  a  blister  will  also  yield  crystals  of  uric  acid  when 
examined  in  this  way,  but  only  when  the  blister  is  placed  at  a  distance 
from  a  joint  afiected  at  the  time  with  gouty  inflammation ;  and  hence 
Garrod  infers  that  gouty  inflammation  causes  a  local  destruction  of  uric 
acid.  This  agrees  with  the  fact  that  an  attack  of  gout  has  the  effect  of 
clearing  the  blood  from  urates.  In  patients  who  were  recovering  from  the 
fit  Garrod  found  a  marked  decrease  in  its  quantity,  and  in  the  intervals 
between  early  attacks  of  gout  he  found  no  appreciable  amount  of  iirates  in 
the  blood,  restlessness,  depression,  and  dyspepsia  and  flatulence,  he£idache 
and  neuralgia,  which  are  supposed  to  depend  on  excess  of  urates  circulating 
in  the  blood-serum.  This  result  of  gouty  inflammation  in  freeing  the  blood 
from  accumulated  lithic  acid  accounts  for  a  fact  which  appears  to  be  well 
established,  that  an  attack  of  acute  gout  often  leads  to  the  rapid  disappear- 
ance of  dyspepsia,  flatulence,  irritability  of  body  and  mind,  and  other  sym- 
ptoms which  used  to  be  called  "  irregular  "  gout. 

Garrod  believes  that  lithate  of  soda  is  invariably  present  in  a  gouty 
joint ;  and  he  supposes  that  the  salt  is  deposited  not  as  the  result,  but 
the  cause,  of  the  inflammation. 

Gouty  concretions  form  in  the  pinna  of  the  ear,  without  causing 
much  local  inflammation.  In  some  cases  the  patient  experiences  sensations 
of  heat  and  pricking,  and  the  part  is  tender ;  but  more  often  he  is  quite  un- 
conscious of  their  presence.  So  also  in  the  joints  we  may  find  the  articu- 
lar cartilages  of  the  great  toe  encrusted  with  urate  of  soda  in  many  cases 
in  which  no  mention  of  gout  had  been  made  during  life.  But  so  we  may 
find  rheumatic  endocarditis  without  histoiy  of  rhemnatism,  obsolete 
tubercle  without  history  of  phthisis,  and  gummata  without  histoiy  of 
syi:)hilis. 

Garrod  states  that  among  a  large  number  of  autopsies  on  persons  who 
were  not  known  to  have  gout,  there  were  only  two  in  which  even  a 
trace  of  urate  of  soda  was  found  in  the  great  toe-joints  ;  and  he  supposes 
that  the  deposition  of  the  salt  in  a  joint  is  always  followed  by  a  fit  of 
the  gout. 

There  are  two  conditions  which  may  be  supposed  to  cause  a  rapid  in- 
crease in  the  lithate  of  soda  in  the  blood,  and  so  lead  to  its  deposition  in 
the  joints  and  provoke  an  attack  of  the  gout ;  namely,  gastric  disturbance, 
chiefly  from  errors  of  diet,  and  failure  of  the  kidneys  to  excrete  lithic  acid. 

The  former  of  these  conditions  is  well  known  to  be  a  frequent  exciting 
cause  of  a  gouty  seizure.  Scudamore  mentions  the  case  of  a  gentleman, 
free  from  hereditary  tendency,  and  with  no  reason  to  suspect  that  he  would 
be  attacked,  who  was  seized  with  gout  for  the  first  time  after  three  or  four 
days  of  "  excessive  conviviality."  Another  striking  case  is  that  of  a  gentle- 
man who  had  never  had  gout  in  the  summer,  and  who,  persuaded  of  his 
security,  drank  six  or  seven  glasses  of  champagne  ;  in  twelve  hours  he  was 
laid  up  with  a  fit.  In  three  instances  patients  had  sat  down,  to  dinner  with 
scarcely  the  sensation  of  gout,  but  when  rising  to  leave  the  table  found 
themselves  completely  disabled.  Similar  cases  are  familiar  in  modern 
practice  in  London. 

It  was  Garrod  who  drew  attention  to  the  fact  that  in  many  cases  the 
condition  of  the  kidneys  is  the  exciting  cause  of  a  fit  of  gout.  He  found 
that  in  severe  cases  of  acute  gout  the  amount  of  uric  acid  contained  in 
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the  urine  was  on  an  average  less  than  four  grains  daily — the  normal  amount 
being  eight  or  ten  grains.  It  is  true  that  in  such  cases  the  urine  as  it 
cools  often  deposits  lithates,  which  are  of  a  bright  pink  or  red  colour,  and 
are  supposed  to  indicate  an  excessive  excretion  of  uric  acid.  But  this 
conclusion  is  fallacious :  for,  first,  the  quantity  of  urine  passed  in  the 
twenty-four  hours  is  diminished ;  and  secondly,  its  acidity  is  much  in- 
creased, so  that  the  whole  of  the  lithates  are  deposited.  As  gout  becomes 
more  and  more  chronic,  uric  acid  is  excreted  by  the  kidneys  in  diminished 
amount  even  in  the  intervals  between  the  attacks,  and  in  advanced  stages 
of  the  disease  it  may  be  entirely  absent  from  the  urine.  But  the  hlood 
in  chronic  gout  always  contains  excess  of  uric  acid  in  the  form  of  urate 
of  soda. 

Sir  William  Roberts  ascertained  that  the  condition  in  which  lithic 
acid  normally  circulates  in  the  blood  is  that  of  sodic  quadinirate 
(NaHjHoUo,  as  in  the  uiine)  ;  but  in  the  gouty  state,  whether  from  renal 
inadequacy  or  some  other  reason,  the  quadrurate  lingers  too  long  in  the 
blood  and  so  becomes  gradually  transformed  into  sodic  biurate  (NaH,u), 
a  far  less  soluble  salt.* 

This  process  can  be  imitated  out  of  the  body  by  mixing  a  solution 
of  the  biurate  of  soda  with  one  of  bicarbonate  of  the  same  base. 

When  the  accumulation  of  the  biurate  has  reached  a  certain  point  of 
saturation,  it  is  suddenly  precipitated  as  a  crystalline  deposit  in  the  joints  ; 
its  locality  being  determined  by  the  fact  that  the  tissues  are  less  alkaline 
than  the  blood,  the  cartilages  nearly  neutral,  and  that  blood,  synovia, 
and  cartilage  are  all  less  alkaline  in  gout  than  in  health. 

Moreover  the  crystals  are  most  readily  formed  in  those  parts  which  are 
not  vascular,  or  in  which  the  circulation  is  sluggish.  This  applies  both 
to  the  pinna  of  the  ear  and  to  the  articular  cartilages,  while  in  the 
knee-joints,  the  parts  in  contact  with  the  vascular  fringes  remain  free. 
Sir  William  Roberts  by  careful  experiment  showed  that  soluble  urates  are 
apt  to  break  up  into  insoluble  salts,  and  contrasts  the  solvent  effect  of 
rapidly  circulating  blood  -with  that  of  stagnant  synovia. 

Ebstein's  theory  of  local  necrosis  as  the  result  of  poisoning  by  soluble 
urates  and  the  occasion  of  the  deposit  of  the  crystals  has  been,  it  appears 
to  the  writer,  refuted  by  the  arguments  of  Roberts,  of  Duckworth,  and  of 
Luff  ('  Goulstonian  Lectures,'  1897,  and  p.  11  of  the  monograph,  1898). 

Accepting  the  strictly  chemical  or  (it  used  to  be  called)  humoral  origin 
of  gout  in  excess  of  uric  acid  in  the  blood,  we  naturally  suppose  that  this 
depends  on  some  error  in  the  metabolism  of  the  proteid  elements  of  the 
food.  To  explain  this  faulty  metabolism  the  ready  influence  of  the  nervous 
system  has  been  invoked,  or  direct  trophic  nerves  which  determine  the 
arthritis  have  been  assumed,  and  even  articular  centres  in  the  cerebrum. 

Irregular  gout. — For  some  reason  it  has  become  common  to  ascribe 
bronchitis,  dyspepsia,  gastralgia,  iritis,  cystitis  and  urethritis,  phlebitis, 
eczema,  and  even  psoriasis  to  a  gouty  diathesis.f  But  the  evidence  is 
very  slight,  and  the  "  gout "  to  which  such  evidence  applies  is  the  distilla- 

*  The  neutr.il  urate  (NjU)  '^oes  not  exist  in  the  body  at  all,  either  in  health  or  in 
disease,  either  in  blood,  urine,  or  joints. 

t  Crabbe  satirises  this  weakness  of  our  art  as  follows : 

"  One  to  the  gout  contracts  all  human  pain  ; 
He  views  it  raging  in  the  frantick  brain, 
Finds  it  in  fevers  all  his  efforts  mar, 
And  sees  it  lurking  in  the  cold  catarrh." 
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tion  of  morbid  humours  which  belong  to  a  bygone  pathology,  not  deposit 
of  urate  of  soda  in  the  tissues. 

Whether  excess  of  urates  in  the  blood  is  ever  the  cause  of  acid 
dyspepsia,  neuralgia,  headache,  lumbago,  sciatica,  ill-temper,  and  sudden 
death,  we  do  not  know.  It  certainly  must  not  be  assumed  without  evi- 
dence. Lone:  before  Wollaston  discovered  uric  acid  it  was  believed  that 
these  and  many  other  symptoms  were  caused  by  "  gout,"  wandering  about 
the  body,  until  it  ended  its  migration  and  settled  down  in  one  of  the 
joints  to  a  regular  and  orthodox  attack.  Patients  were  therefore  described 
as  the  subjects  of  an  "  irregular  "  form  of  gout,  which  was  further  stigma- 
tised as  atonic,  masked,  latent,  lurking,  suppressed,  bastard,  and  sneaking. 
This  goutiness  was  not  a  clinical  condition  like  Murchison's  lithaemia,  but 
a  disease,  a  "  morbid  entity."  But  "  explanation  "  is  always  easier  than 
investigation ;  and  explanation  is  what  many  of  our  patients  require  even 
more  than  cure  -  and  to  be  told  that  his  symptoms  are  "  gouty  "  is  always 
acceptable  to  him  who  looks  on  the  disease  as  a  patent  of  gentility.  If 
we  put  aside  the  baseless  theories  of  an  arthritic  diathesis,  and  the  medical 
casuistry  supplied  by  advertising  druggists,  we  find  assumption  and  little 
evidence  of  gout  in  the  modern  sense  being  the  cause  of  the  irregular 
symptoms  ascribed  to  it. 

The  diseases  which  do  frequently  accompany  gout  are  plumbism, 
chronic  interstitial  nephritis,  atheroma,  diabetes,  dyspepsia,  and  flatu- 
lence. No  one  pretends  that  gout  causes  dropped  wrist,  but  lead  causes 
granular  kidneys,  and  inadequate  renal  action  helps  to  bring  on  gout. 
Atheroma  belongs  to  the  later  period  of  life,  as  does  gout,  and  the 
chances  are  that  a  man  of  sixty  who  has  an  attack  of  gout  has  also 
an  atheromatous  aorta ;  but  the  calcareous  plates  there  found  are  not  made 
of  urate  of  soda,  but  phosphate  of  calcium. 

The  coincidence  of  gout  and  diabetes  is  probably  more  than  accidental 
(of.  supra,  p.  457)  ;  but  no  one  supposes  that  diabetes  causes  gout.  Pro- 
bably gout  does  not  cause  diabetes  either,  but  both  diseases  are  in  certain 
oases  the  results  of  common  causes. 

Over-indulgence  in  eating  and  drinking  causes  dyspepsia,  and  also 
causes  gout;  and  when  a  man  frequently  suffers  from  a  painful  complaint 
his  temper  is  apt  to  suffer. 

The  only  disease  of  the  skin  which,  in  the  writer's  experience,  has  any 
more  than  accidental  relation  to  gout  is  a  certain  form  of  chronic,  usually 
dry  and  very  irritable,  eczema. 

There  is  no  reason  to  believe  that  gout  ever  "  flies  to  the  stomach,"  but 
over-indulgence  at  the  table  may  produce  acute  gastralgia  as  well  as  in- 
flammation of  the  great  toe.  Elderly  people  are  liable  to  bronchitis,  from 
which  they  are  not  protected  by  gout;  and  while  drink  may  lead  to 
chronic  Bright's  disease,  cirrhotic  kidneys  favour  an  attack  of  gout. 

It  is  doubtless  possible  that  the  deposition  of  lithate  of  soda  causes  in- 
flammation in  other  tissues  beside  the  joints  ;  as  neuritis  of  the  sciatic 
nerve,  or  inflammation  of  a  varicose  vein,  of  the  sclerotic,  or  the  iris.  The 
proof,  however,  must  be  given  in  each  case. 

Etiology. — Accepting  the  deposit  of  crystalline  biurates  in  cartilage 
and  other  tissues  from  uratosis,  or  excess  of  urates  in  the  blood,  which  is 
present  in  leuchaemia  and  other  states  unallied  with  gout — the  inquiry 
still  remains  under  what  general  conditions  this  uratosis  is  observed. 
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Here  we  leave  theory,  and  appeal  to  experience  concerning  the  incidence 
of  true  gout  (not  of  hypothetical  "  goutiness  ")  on  a  large  scale. 

In  the  first  place,  gout  is  without  question  an  hereditary  disease.* 
Garrod  found  that  more  than  half  of  all  his  gouty  patients  could  prove  an 
inherited  disposition  to  this  disease;  and  he  says  that  auiong  persons 
belonging  to  the  upper  classes  the  proportion  is  considerably  greater. 
Roberts  estimates  it  as  two  thirds.  Even  among  hospital  patients  the 
present  writer  found  21  out  of  61  cases  with  a  clear  hereditary  history. 

Sir  Charles  Scudamore  found,  among  522  patients  suffering  from  gout, 
190  in  whom  no  hereditary  taint  could  be  traced.  Of  the  remaining  332 
patients,  181  inherited  it  from  the  father,  59  from  the  mother,  and  24  from 
both  parents,  while  the  other  68  had  grandparents  (44  cases),  or  uncles  (21) 
or  aimts  (3),  who  had  suffered  from  the  same  disease. 

The  popular  idea  that  the  disease  often  misses  a  generation  only  applies 
to  the  case  of  transmission  from  a  grandfather  through  his  daughter  to  his 
grandson.  Hutchinson  ('  Med.  Times  and  Gaz.,'  1876)  believes  that  the 
younger  children  in  a  family  are  more  likely  than  the  elder  to  suffer,  and 
to  suffer  severely,  and  Roberts  agreed  in  this  statement  so  far  as  it  refers  to 
acquired  gout. 

The  age  at  which  a  first  attack  of  gout  is  most  apt  to  occur  is  between 
thirty  and  fifty-five.  In  persons  less  than  twenty  years  old  the  disease  is 
very  rare.  In  early  cases  there  is  always  a  strong  hereditary  predisposi- 
tion. Garrod  has  seen  it  in  the  great  toe  of  youths  of  sixteen.  Scudamore 
mentions  two  cases  in  boys  of  eight  and  twelve,  but  neither  was  seen  by 
him,  and  they  were  possibly  not  genuine  :  his  own  youngest  patient  was 
fifteen.  Sydenham  said,  "  I  have  not  hitherto  found  children  or  very 
young  persons  affected  with  the  true  gout."  The  aphorism  of  Hippocrates 
is  still  true  :  Traig  ov  iroSaypia  irpo  rov  cKppo^icnafT/xov  (vi,  30). 

Beyond  the  age  of  sixty-five  a  first  seizure  seldom  occurs  :  Scudamore 
had  never  seen  a  case,  but  Garrod  records  one  at  eighty  and  another  in  a 
woman  nearly  ninety.  Among  sixty-one  cases  collected  by  the  writer,  in 
one  the  first  attack  occurred  at  seventy,  and  one  of  the  worst  cases  of 
(hereditary)  gout  was  in  an  abstemious  young  woman  of  twenty-one,  who 
was  under  his  care  when  her  father,  who  was  an  intemperate  man,  was  also 
a  patient  with  gout. 

Tbe  disease  is  much  more  common  in  men  than  in  women,  perhaps  as 
much  as  eight  or  nine  times.  This  doubtless  depends  mainly  upon  the 
fact  that  their  habits  more  frequently  tend  to  develop  the  disease.  It  was 
said  that  the  intemperance  of  the  Roman  ladies  under  the  Empire  fre- 
quently led  to  gout.  Even  where  favoured  by  inheritance  it  seldom  attacks 
women  until  after  the  cessation  of  the  menstrual  function.!  Among  seven 
female  patients  with  gout,  in  three  it  was  hereditary  and  in  three  it 
was  caused  by  drink. 

High  living  is  generally  and  probably  rightly  believed  to  be  a  cause 
of  gout.  Whether  eating  much  meat  is  worse  than  other  kinds  of  indul- 
gence at  the  table  is  not  so  certain. 

*  The  hereditary  character  of  gout  seems  to  have  been  unknown  to  the  classical  writers, 
but  it  is  said  to  be  mentioned  by  Aetius  in  the  sixth  century.  It  is  clearly  stated  in  Pirk- 
heimer's  '  Apologia  seu  Podagrse  laus,'  published  at  Niirnberg  in  1522,  and  afterwards 
translated  into  German  (1577)  and  into  English  ('Praise  of  the  Gout,'  translated  by  W. 
Est,  Lond.,  1617).    Heredity  was  made  part  of  the  definition  of  true  gout  by  Cullen. 

t  Here  again  the  aphorism  of  Hippocrates  holds :  Fvur/  ov  ToSaypi^  fjv  /iij  rd  Karafirjvia 
avrky  tfcXtTTT/  (vi,  29). 
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As  regards  the  power  of  alcohol  to  produce  gout,  there  is  no  doubt 
whatever;  but  all  liquor  does  not  act  equally  to  this  effect.  The  fact 
that  malt  liquors  are  more  apt  than  ardent  spirits  to  produce  gout  is  well 
shown  by  comparing  the  working  men  of  London  with  those  of  Glasgow ; 
the  former  drink  beer  and  porter,  as  well  as  spirits,  and  are  very  liable 
to  the  disease;  the  latter  drink  little  but  whisky,  and  much  of  this, 
and  they  scarcely  ever  have  gout.  The  rarity  of  gout  in  many  of  the 
cities  on  the  Continent,  where  spirits  form  the  chief  intoxicating 
beverage,  is  another  proof  that  they  have  little  tendency  to  produce  it. 
The  beer  of  Munich  and  Strassbm'g  has  not  the  same  effect  as  London 
porter.  Perhaps  the  quantity  drunk,  and  its  powerful  diuretic  effect,  may 
account  for  this  as  much  as  its  weaker  alcoholic  strength. 

As  to  different  kinds  of  wine,  gouty  patients  well  know  the  danger  of  in- 
dulgence in  port,  champagne.  Burgundy,  or  Madeira.  Gout  is  more  common 
at  Dijon  than  on  the  Rhine.  Garrod  gives  a  caution  against  sheny  also — 
however  dry  and  pure, — and  thinks  that  cider,  when  sweet  and  partially 
fermented,  is  apt  to  cause  gout,  although  rough  cider  is  comparatively 
harmless.  Why  one  kind  of  alcoholic  drink  is  more  "  gouty  "  than  another 
is  hard  to  say.  Their  comparative  effects  in  causing  dyspepsia,  and  on  the 
other  hand  in  leading  to  free  diuresis,  are  probably  important. 

It  is  generally  believed  that  sedentary  habits  favour,  and  active  exercise 
keeps  off,  gout ;  but  this  is  contrary  to  its  rarity  in  women,  and  many  men 
who  suffer  from  it  are  of  vigorous  habits  and  constantly  in  the  open  air. 
Gout,  as  Robexi;s  says,  is  rare  among  drunkards. 

Sydenham  comforted  himself  under  the  pains  of  gout  by  remembering 
that  wise  men,  not  fools,  philosophers,  monarchs,  generals,  and  admirals  are 
its  chosen  victims.*  In  England  it  has  been  called  the  statesman's  disease, 
and  abroad  Charles  V  and  Richelieu  were  martvrs  to  gout.  Both  these 
men  were  abstemious,  although  the  Emperor  was  a  great  eater ;  Walpole, 
Chatham,  and  Pitt  were  wine-di-inkers ;  but  Milton,  the  sober  son  of  a  sober 
father,  would  seem  to  have  earned  the  gout  by  intellect  alone,  for  his  "  hands 
and  fingers  were  disabled  by  chalk-stones."  Even  among  hospital  patients 
those  afflicted  with  gout  are,  as  a  rule,  skilled  artisans,  bodily  and  mentally 
above  the  majority  of  those  who  throng  the  out-patient  rooms  of  London. 

Sydenham  observed,  in  his  description  of  gout,  that  the  first  attack 
generally  occurs  in  the  winter,  towards  the  end  of  January  or  the  beginning 
of  February.  "Why  this  should  be  the  case  is  not  very  clear.  In  many 
patients  the  disease  returns  for  two  or  three  years  in  the  spring  only  ; 
after  a  time  a  second  attack  occurs  in  the  autumn,  and  at  length  the 
seizures  occur  quite  independently  of  the  season. 

The  influence  of  cold  in  the  development  of  gout  is  shown  by  the  effects 
of  change  of  climate.  Garrod  says  that  a  gouty  man  may  often  escape  his 
accustomed  winter  attacks  by  going  to  Malta  or  Egypt.  In  hot  countries 
this  disease  appears  to  be  veiy  rare,  or  unknown.  Even  in  the  south  of 
Europe  it  is  much  less  frequent  than  in  England  ;  but  we  must  remember 
that  the  habits  of  the  people  of  different  countries  are  very  different. 

Certainly  the  disease  seems  to  have  been  more  common  in  ancient 
Greece  and  Rome  than  in  modern  Italy,  Spain,  and  France.    Pliny  says 

*  'Tractatus  de  Podagra,'  §  15:  "  Ita  vixennit  atque  ita  tandem  mortem  obierunt. 
magni  reges,  d.vnastae,  exercituum  classiumque  duces,  pliilosophi  aliique  his  similes  baud 
pauci.  Verbo  dicam  articuluris  hicce  morbus  (quod  vix  de  ouovis  alis  afRrmaveris)  divites 
plures  interemit  quam  pauperes,  plures  sapieutes  quam  fatuos." 
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that  gout  was  not  so  common  before  his  time  in  Italy,  and  to  prove  that  it 
was  no  native  of  Italy  argues  that  it  had  no  Latin  name  (lib.  vi,  cap.  x). 
To  the  same  effect  Sir  Wm.  Temple  writes,  "  Among  all  the  diseases  to 
which  the  intemperance  of  this  age  disposes  it,  at  least  in  these  northern 
climates,  I  have  observed  none  increase  so  quickly  within  the  compass  of 
my  memory  and  recollection  as  the  gout."  Among  sixty-four  autopsies  at 
Vienna,  the  present  writer,  when  studying  there  under  Rokitansky  in  1865, 
only  once  saw  a  case  of  gout,  and  the  deposit  in  the  joints  was  not  recog- 
nised by  anyone  but  Rokitansky  himself.  It  is  believed  to  be  more  common 
in  Paris  and  Berlin  than  it  used  to  be,  and  also  in  the  United  States.  Gout 
is  rare  in  Russia  and  Scandinavia,  notwithstanding  cold  and  spirit  drinking ; 
and  is  more  frequent  in  beer-drinking  Holland  and  Flanders.  It  is  un- 
doubtedly less  common  in  Scotland  and  Ireland  than  in  England.  Pagen- 
stecher  speaks  of  gout  with  respectful  envy  as  the  heritage  of  "  die  reichen 
Sohne  des  gesegneten  Albions." 

A  remarkable  cause  of  gout  is  chronic  poisoning  by  lead.  Garrod  found 
that  about  30  per  cent,  of  the  gouty  patients  in  his  hospital  practice  had 
been  exposed  to  the  influence  of  lead.*  Some  of  them  were  painters  and 
plumbers,  others  workers  in  lead  mills,  and  others  "  composite-doll " 
makers.  A  careful  inquiry  into  the  habits  of  the  men  failed  to  show  that 
they  had  been  less  temperate  in  their  habits  than  others  of  the  same 
class.  Duckworth,  among  out-patients,  found  25  cases  of  saturnine  gout 
among  136  patients. 

That  this  is  a  true  cause  is  sufficiently  established  by  everyday 
hospital  experience  in  London.  The  way  in  which  lead  produces  gout  is 
more  doubtful.  Garrod  believes  that  persons  who  are  already  gouty  are 
more  susceptible  than  others  to  be  affected  by  lead.  He  says  that  in 
several  instances  he  has  found  those  patients  to  be  of  gouty  habit,  or  to 
have  already  had  severe  attacks  of  gout,  in  whom  the  medicinal  administra- 
tion of  the  preparations  of  lead  has  produced  colic  or  a  blue  line  upon  the 
gums  with  unusual  rapidity.  Possibly  the  excretion  of  lead  in  the  urine 
leads  to  irritation  of  the  kidneys,  and  thus  to  chronic  Bright's  disease  and 
retention  of  uric  acid.  Saturnine  gout  is  rare  in  the  north  of  England,  and 
almost  unknown  abroad  (Dr  Thomas  Oliver,  Goulstonian  Lectures,  '  Brit. 
Med.  Journ.,'  March,  1891).  Dr  Lorimer,  of  Buxton,  has  published  an 
account  of  107  cases,  most  of  them  occurring  in  visitors  (ibid.,  July  24th, 
1886).  He  finds  that  it  usually  befalls  patients  earlier  than  hereditary  or 
than  alcoholic  gout,  that  the  fits  are  less  severe  but  more  lingering,  and 
that  albuminuria  is  almost  constantly  present. 

An  occasional  exciting  cause  of  gout  is  mental  fatigue  or  anxiety.  Sir 
Charles  Scudamore  mentions  the  case  of  two  female  patients,  in  each  of 
whom  a  severe  first  attack  of  gout  was  brought  on  by  sitting  up  for  several 
nights  in  succession,  nursing  a  sick  relation.  Severe  intellectual  labour, 
want  of  sleep,  sudden  passion,  and  sexual  excess  may  each  be  the  occasion 
of  a  fit  of  the  gout.    The  ancients  laid  stress  on  the  last  exciting  cause : 

"  AvaintKovQ  ^UK-^ov  icai  XvaifitXovg  'A^pohrTjg 
Vsvvdrai  9vyaTJ)p,  Xvtrif/iXrjg  irodaypa." 

Diagnosis. — This  is  seldom  difficult,  if  we  keep  to  our  definition  of 

*  Arthralgie  saturnine  described  by  Tanguerel  des  Plancbes  in  liis  treatise  on  Plumbisra 
does  not  refer  to  gout,  but  to  neuralgia.  See  Wilks  in  the  'Guy's  Hosp.  Rep.'  for  1870, 
vol.  XV,  p.  40. 
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gout  as  the  effect  of  deposit  of  crystalline  biiirate  of  sodium  in  the 
joints  and  other  organs ;  if  we  extend  the  term  to  cover  any  symptom  for 
which  a  patient  can  be  induced  to  visit  Vichy  or  Carlsbad,  the  diagnosis  is 
impossible,  since  it  can  never  be  verified. 

{a)  When  arthritis  is  actually  present,  and  we  can  exclude  traumatic 
disease,  the  diagnosis  is  limited  to  gout,  rheumatism,  gonorrhoeal  synovitis, 
pyaemia,  tuberculous  and  syphilitic  disease,  and  osteo-arthritis. 

A  difficulty  has  been  supposed,  from  the  existence  of  a  form  of 
arthritis  intermediate  between  gout  and  rheumatism.  But  there  is  n6 
evidence  of  such  a  tertium  quid.  Either  the  affected  joint  contains  urate 
of  soda  or  it  does  not :  in  the  former  case  the  disease  is  gout,  in  the  latter 
it  is  not.  Doubts  never  arise  in  the  deadhouse  as  to  the  gouty  nature  of 
disease  in  a  joint.  As  for  the  simultaneous  presence  of  gout  and  rheu- 
matism in  the  same  patient,  its  theoretical  possibility  must  be  admitted, 
but  practically  it  does  not  occur  oftener  than  coincidence  of  acute  rheu- 
matism and  enteric  fever,  or  of  scabies  and  scarlatina,  or  of  syphilis  and 
psoriasis.  The  term  "  rheumatic  gout "  is  either  a  bad  name  for  osteo- 
arthritis, or  is  a  mere  excuse  for  shirking  a  difficult  diagnosis. 

The  following  characters  are  those  most  useful  in  deciding  a  case  to  be 
gout :  — That  the  small  joints  are  affected,  and  particularly  the  great  toe- 
joint  ;  that  the  attack  began  suddenly  in  the  night,  especially  if  it  be^  a 
first  attack  ;  that  the  skin  over  the  affected  joint  is  tense,  shining,  and 
red,  after  a  day  or  two  oedematous,  and  finally  desquamating  ;  that  the 
febrile  disturbance  is  moderate,  and  in  proportion  to  the  local  inflammation. 
The  sex,  age,  and  family  histoiy  of  the  patient  have  also  to  be  taken  into 
account ;  and  the  state  of  the  heart  and  kidneys  must  be  investigated. 
All  those  parts  which  are  apt  to  be  the  seat  of  tophi  should  be  carefully 
examined ;  for  if  a  deposit  of  urate  of  soda  can  be  foimd,  it  settles  the 
question.  But  care  must  be  taken  not  to  mistake  other  kinds  of  enlarge- 
ment of  the  finger-joints  for  those  caused  by  gout,  and  it  is  needful  to 
distinguish  from  tophi  in  the  auricle  comedones  of  the  sebaceous  glands, 
and  that  occasional  nodule  in  the  edge  of  the  helix  which  Darwin  described. 

In  exceptional  cases  other  forms  of  multiple  arthritis  beside  rheumatism 
may  be  mistaken  for  gout.  Garrod  mentions  a  case  in  which  the  great  toe 
was  swollen,  tense,  red,  and  hot ;  in  which,  in  fact,  the  joint  looked  exactly 
as  though  it  were  affected  with  severe  gouty  inflammation  ;  but  the  disease 
turned  out  to  be  pyaemia.  The  diagnosis  from  gonorrhoeal  synovitis  and 
osteo-arthritis  will  be  considered  in  the  following  chapters. 

(6)  In  cases  where  no  articular  inflammation  is  present  the  recognition 
of  gout  is  a  matter  of  far  greater  difficulty.  If  the  patient  has  suf- 
fered from  Tmmistakable  gouty  arthritis  before,  or  if  his  father  or  elder 
brothers  have  suffered  severely  or  frequently  from  genuine  articular 
gout,  we  may  then  reasonably  ascribe  wandering  pains,  headache, 
lumbago,  or  sciatica  to  this  cause,  and  may  anticipate  an  attack  of 
arthritis.*  But  in  the  absence  of  such  evidence  the  assertion  that  dyspepsia, 
bronchitis,  cutaneous  diseases,  cardiac  palpitation,  asthma,  gonorrhoea, 
iritis,  or  any  other  disease  is  of  a  gouty  origin,  cannot  be  called  anything 
but  arbitrary,  and  it  has  the  fatal  objection  to  all  such  easy  "  explanations  " 

*  The  late  Professor  Hebra  used  to  relate  how  a  patient,  who  had  gone  the  round  of 
"baths"  and  "cures"  for  Gichf,  came  for  his  advice,  and  was  found  when  the  feet  were 
examined  to  suffer  from  nothing  but  corns.  He  did  not,  however,  anticipate  that  corns 
themselves  would  one  day  be  regarded  as  a  proof  of  the  gouty  diathesis  ! 
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that  they  can  be  neither  proved  nor  disproved ;  they  only  check  investiga- 
tion. An  "  arthritic  diathesis  "  is  often  made  to  play  the  same  part  as  "  a 
sluggish  liver,"  "  nervous  debility,"  a  remote  "  syphilitic  taint,"  a  "strumous 
cachexia,"  or  a  "  scorbutic  habit  of  body " — the  discredited  common- 
places of  a  bygone  pathology,  which,  when  abandoned  by  the  physician,  still 
linger  among  the  laity.  As  the  existence  of  an  arthritic  diathesis  cannot 
be  proved,  so  it  cannot  be  refuted ;  for  if  the  patient  dies  and  no  lithate  of 
soda  is  found  in  his  joints,  "  one  must  not  be  bound  by  too  narrow  and 
mechanical  a  theory  of  the  disease;"  if  an  inflamed  joint  can  be  clearly 
traced  to  a  traumatic  origin,  it  is  argued  that  the  gout  was  only  thus 
determined  to  a  particular  spot;  if  the  patient  has  lived  freely,  the 
diagnosis  is  clear ;  if  he  is  abstemious,  he  suffers  from  the  excesses  of  his 
forefathers ;  if  the  urine  deposits  lithates  on  a  cold  morning,  then  lithiasis, 
lithaemia,  and  a  gouty  disposition  are  easy  steps  in  reasoning ;  if  the 
urine  is  albuminous,  he  has  a  gouty  kidney;  if  it  is  pale  and  free  from 
deposit,  that  is  a  proof  that  uric  acid  is  not  properly  eliminated,  and 
must  be  accumulating  in  the  blood.  Diabetes  is  "  notoriously  "  gouty,  so 
is  dyspepsia,  gravel,  bronchitis,  and  asthma,  and  "  skin  diseases  "  in  general. 
If  any  doubts  remain,  they  must  yield  before  the  voluminous  testimony 
which  is  laid  before  us  every  year  of  the  effects  of  the  fashionable  waters 
of  the  Continent  where  cures  ai'e  still  wrought.* 

We  must  learn  to  explain  less  and  to  investigate  more ;  and  by  keeping 
to  the  narrow  path  of  terms  which  admit  of  strict  definition,  of  aetiology 
which  is  logically  demonstrable,  and  of  diagnosis  which  can  be  verified  or 
refuted,  slower  but  surer  progress  will  be  made,  and  our  successors  will  not 
regard  our  pathology  as  we  do  that  of  Eugalenus. 

Event  and  prognosis. — Acute  gouty  arthritis  is  never  directly  fatal ; 
the  prognosis  relates  to  the  iiltimate  effect  on  the  health  of  the  patient. 

It  was  once  deemed  rather  an  honour  than  a  misfortune  to  have  the 
gout ;  it  showed  that  not  only  the  patient  himseK,  but  perhaps  his  father 
and  grandfather  before  him,  had  been  able  to  afford  good  living.  Syden- 
ham, as  we  have  seen,  took  ironical  comfort  in  the  fact  that  gout,  unlike  any 
other  disease,  kills  more  rich  men  than  poor,  more  wise  men  than  simple. 
Such  consolatory  reflections  may  now  be  checked  by  the  consideration 
that  insurance  offices  charge  an  additional  premium  to  anyone  who  has 
had  an  attack  of  gout,  for  experience  shows  that  on  the  whole  the  disease 
tends  to  shorten  life.  However  slight  it  may  have  been,  a  seizure  of  gout 
is  always  an  admonition  that  the  patient's  habits  of  life  are  incompatible 
with  prolonged  maintenance  of  sound  health. 

*  The  following  is  extracted  from  an  advertisement  of  a  certain  mineral  water : — "  I 
am  very  much  pleased  to  be  able  to  inform  yon  that,  according  to  the  advice  of  my  friend 

  M.D.  medical  officer  of  the  stafp,  I  used  your  mineral  water  against  the  arthritic 

affection  from  which  I  have  been  suffering  the  last  ten  years  with  such  success,  that  I 
think  it  my  duty  and  in  the  interest  of  suffering  humanity  to  relate  to  you  the  history  of 
mv  illness.  Already  ten  years  ago  I  had  an  attack  of  an  acute  rheumatic  fever,  which 
developed  itself  to  such  a  severe  gout  that  I  had  to  keep  in  bed,  and  was  suffering  from 
the  most  awful  pains  for  weeks  every  spring.  I  tried  different  cures  and  visited  watering- 
places,  but  without  any  effect.  In  the  month  of  August  last  year  I  commenced  to  drink, 
and  after  having  consumed  150  bottles  I  was  delivered  from  all  sufferings,  and  was  able  to 
get  out  of  bed.  The  inflammatory  alterations  in  the  joints  and  the  chronic  sediments  of 
uric  acid  disappeared,  and  I  can  say  to  be  totally  cured.  It  promotes  the  secretion  of 
urine  and  acts  also  very  favourably  on  digestion,  and  is  a  very  pleasant  refreshing  drink. — 
28th  May,  1887.    F —  B — ,  curate  in  the  Austrian  army." 
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Sir  Thomas  Watson  says  that  "  in  not  a  few  instances  men  of  good 
sense,  and  masters  of  themselves,  having  been  warned  by  one  visitation  of 
the  gout,  have  thenceforward  resolutely  abstained  from  rich  living  and 
from  wine  and  strong  drinks  of  all  kinds,  and  they  have  been  rewarded 
by  complete  immunity  from  any  return  of  the  disease  ;  or,  at  any  rate,  its 
future  assaults  upon  them  have  been  few  and  feeble."  "  I  am  sure,"  he 
adds,  "  it  is  worth  any  young  man's  while,  who  has  had  the  gout,  to  become 
a  teetotaler."  For  the  earlier  the  age  at  which  a  first  seizure  occurs  the 
worse  is  the  prognosis  ;  and  particularly  if  there  be  an  inherited  predis- 
position. Garrod  says  that  he  has  known  thirty-five  years  elapse  between 
a  regular  attack  of  gout  in  the  great  toe  and  the  patient's  death,  which 
latter  event  took  place  when  he  was  seventy  years  old.  He  has  also  seen 
several  cases  in  which  the  disease,  after  having  recurred  periodically  for 
many  years,  gradually  declined  in  intensity  and  duration,  and  at  last 
altogether  disappeared. 

The  repetition  of  attacks  of  gout  is  a  serious  matter,  not  only  on 
account  of  the  severe  pain,  but  of  the  \iltimate  crippling  it  leads  to. 
But  a  more  serious  risk  is  its  liability  to  induce  chronic  interstitial 
nephritis,  or  renal  cirrhosis,  so  that  Dr  Todd  called  the  "  small,  red 
contracted  kidney  "  the  "  gouty  "  kidney.  When  the  disease  is  caused  by 
gout,  white  streaks  are  often  seen,  running  in  the  course  of  the  straight 
tubes  in  the  pyramids  ;  these  white  streaks  consist  of  prismatic  crystals  of 
biurate  of  soda  and  of  amorphous  masses,  blocking  up  the  tubes,  and  em- 
bedded in  their  walls. 

The  signs  by  which  this  affection  of  the  kidneys  may  be  detected  will 
be  fully  discussed  in  the  chapter  on  Bright's  disease.  A  prolonged  examina^ 
tion  of  the  urine,  both  chemical  and  microscopical,  is  often  necessary.  But 
merely  looking  at  the  secretion  may  be  enough  to  excite  suspicion.  Syden- 
ham remarked  that  in  cases  of  long-standing  gout  the  urine,  "  no  longer 
high-coloured,  is  pale  and  copious,  like  the  urine  of  diabetes."  This  pale 
copious  urine,  unlike  that  of  diabetes  in  having  a  low  specific  gravity, 
points,  as  we  now  know,  to  renal  cirrhosis.  We  also  know  that  hyper- 
trophy of  the  heart  follows  this  form  of  Bright's  disease,  and  that 
apoplexy  frequently  results. 

Evidence  of  Bright's  disease  was  found  in  a  third  of  the  writer's  sixty- 
one  cases  of  gout.  In  many  of  them  atheroma  was  also  present.  In  ten 
consecutive  cases  of  patients  who  died  after  repeated  attacks  of  gout,  two 
died  of  cancer,  and  in  the  other  eight  the  writer  found  granular  kidneys. 
The  immediate  causes  of  death  were  renal  pericarditis,  pleurisy  or  pneu- 
monia, uraemic  coma,  and  cerebral  haemorrhage  or  softening,  with  hyper- 
trophied  left  ventricle  and  diseased  arteries. 

Of  diseases  of  the  skin  the  only  one  which  has  any  probable  relation  to 
gout  is  eczema.  This  is  so  common  that  few  cases  of  eczema  are  gouty,  but 
those  affected  with  chronic  gout  are  more  subject  to  eczema  than  other 
persons  of  the  same  age,  and  the  disease  is  apt  to  be  dry  and  particularly 
irritable.    Its  cure  is  also  helped  by  alkalies  and  colchioum. 

In  a  gouty  patient  bronchitis  may  be  renal,  or  senile ;  not  infrequently 
it  proves  the  immediate  cause  of  death  in  long-standing  cases. 

It  has  been  said  of  gout,  as  of  cancer,  that  it  is  incompatible  with 
phthisis.  This,  however,  is  not  the  case.  The  fact  that  they  affect  different 
periods  of  life,  so  that  few  have  gout  who  die  under  thirty,  explains  their 
seldom  being  met  with  together,  but  in  the  small  number  of  sixty-one  cases 
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above  quoted  the  ordinarj'  symptoms  of  phthisis  occurred  three  times  in 
patients  with  well-marked  gout.  In  a  fourth  case  of  gout  tubercles  were 
found  after  death  in  the  lungs,  and  in  February,  1888,  one  of  the  writer's 
patients  of  Philip  Ward  with  unmistakable  tophi  was  also  suffering  from 
tuberculous  disease  of  the  larv^nx  and  lunj?s. 

Treatment. — The  pain  of  a  fit  of  the  gout  is  so  great  that  it  demands 
every  effort  to  relieve  it.  The  great  Dr  Harvey  was  one  of  the  eminent 
men  subject  to  this  complaint,  and  he  used  to  cut  short  a  lit  by  plunging 
his  feet  into  cold  water.  This  and  like  attempts  to  stop  the  local  inflam- 
mation were  always  condemned  on  the  supposition  that  they  "  drove  in  the 
peccant  hmnour,"  and  would  lead  to  gout  of  the  stomach  or  the  brain 
But  no  recent  and  carefully  observed  cases  of  such  treatment  seem  to  be  on 
record.*  The  judicious  Heberden  remarks,  "  I  do  not  recommend  Harvey's 
example  (of  which  I  have  been  told  by  some  of  his  relations)  as  proper 
to  be  imitated,  though  it  is  known  he  lived  to  a  good  old  age  ;  but  I  am  not 
warranted  by  any  experience  to  condemn  the  practice  of  endeavouring,  by 
exercising  the  limb,  to  prevent  the  gout  from  settling  there."  There  are 
numerous  instances  of  persons  subject  to  gout  who,  on  the  first  intima- 
tions of  a  fresh  attack,  have  begvin  walking,  riding,  or  some  other  prolonged 
and  violent  exercise,  and  have  thus  escaped  the  threatened  invasion. 

Hot  fomentations  sometimes  give  ease  ;  more  often  evaporating  lotions 
of  chloroform,  ether,  or  alcohol.  Lint  soaked  in  lead  and  opium,  infusion 
of  poppy-heads,  or  laudanum,  applied  to  the  inflamed  joint  and  lightly 
covered  with  cotton  wool,  will  do  good  in  different  cases.  Local  applications 
of  colchicum  are  useless,  blistering  and  iodine  are  hurtful,  and  leeches  do 
not  relieve  the  pain  as  one  would  have  hoped.  Scudamore's  favourite  lotion 
was  made  of  one  part  of  alcohol  and  three  of  cainphor  water,  made  luke- 
warm and  applied  on  thick  linen  compresses.  A  local  anodyne  recom- 
mended by  Dr  Fagge  was  a  solution  of  one  grain  of  atropine  and  eight 
grains  of  hydrochlorate  of  morphia  to  the  fluid  ounce,  applied  on  lint 
beneath  oil-silk.  Garrod  also  advises  that  oil-silk  or  gutta-percha  sheeting- 
be  carefully  applied,  so  as  to  keep  the  skin  in  a  kind  of  vapour-bath.  He 
has  seen  irremediable  injury  from  the  application  of  leeches  to  joints 
affected  with  gout. 

The  foot  should  be  kept  higher  than  the  hip,  and  well  protected  from 
accident  by  light  bandages  of  cotton  wool,  and  under  them  lint  soaked  iia 
belladonna  liniment  or  warm  lead  lotion. 

Sir  William  Temple  gives  an  admirable  description  of  how  he  cured  his 
first  fit  of  the  gout  when,  in  February,  1674.  he  was  forty-seven  yeai's  of 
age  and  ambassador  at  the  Hague,  by  applying  "  a  certain  kind  of  moss 

*  Dr  Parry,  of  Bath,  had,  as  Watson  tells  us,  at  one  time  two  patients  under  his  care, 
each  of  whom"  had  attempted  to  cut  short  or  to  ease  a  paroxysm  of  gout  by  plunging:  the 
affected  part  into  cold  water.  Tliis  gave  instant  relief  to  the  pain,  and  the  inflammntiou 
presently  abated,  but  in  each  case  hemiplegia  occurred  a  few  hours  afterwards. 

Trousseau  relates  a  case  that  occurred  to  Dr  Demarqnay  of  a  gentleman  who  applied 
cold  water  compresses  to  his  foot,  which  was  affected  with  severe  gout.  The  pain  was  almost 
immediately  relieved,  bat  a  few  hours  later  the  patient  fell  into  a  state  of  apoplectic  semi- 
stupor,  which  disappeared  under  the  use  of  sinapisms  to  the  foot,  and  consequent  return  of 
the  articular  inflammation. 

In  Parry's  patients  the  cerebral  symptoms  were  probably  due  to  rupture  of  a  cerebral 
artery,  and  in  Demarquay's  to  urfemia.  In  none  is  there  evidence  of  the  supposed  causal 
relation. 
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that  grew  in  the  East  Indies,  and  is  called  a  moxa,"  to  his  foot  and  setting 
it  alight.  This  kind  of  actual  cautery  was  afterwards  much  employed  in 
sciatica  and  other  painful  disorders,  but  it  is  now  almost  forgotten.  It 
more  than  onoe  proved  effectual  in  Temple's  case,  and  also  in  one  of 
toothache. 

He  narrates  of  Prince  Maurice  of  Nassau,  that  though  often  attacked 
with  gout  he  laughed  at  it,  and  was  sure  he  could  always  cure  it  with  one 
remedy ;  this  was  to  boil  in  water  a  good  quantity  of  horse-dung  from  a 
stone-horse  of  the  Hermelinne  colour,  and  set  his  leg  in  a  pailful  of  it  as  hot 
as  he  could  bear  it.  Temple  adds  that  "  he  even  had  a  set  of  such  Herme- 
linne horses  in  his  coach,  which  he  told  me  was  on  purpose  that  he  might 
never  want  this  remedy."  He  mentions  other  treatment,  including  car- 
bonate of  ammonia  internally,  and  shampooing  and  lu-tication  locally,  and 
concludes  that  exercise  and  temperance  are  better  than  them  all  ('  Works,' 
vol.  iii,  pp.  238—265). 

Happily  the  internal  treatment  is  more  efl&cient,  and  gout  is  one  of  the 
few  diseases  for  which  modern  medicine  has  found  a  specifio  remedy. 
When  Sydenham  wrote,  he  spoke  of  the  possibility  of  such  a  discovery, 
which  he  said  would  delight  him  above  all  other  physicians ;  but  he  knew 
of  no  specific  for  gout. 

The  ancient  writers  recommended  hellebore  and  hermodactyl.  The 
latter  plant  has  been  identified  with  Iris  tuherosa ;  it  was  more  probably 
a  species  of  colohicmn,  but  not  that  which  is  now  officinal.  The  Portland 
powder  was  a  famous  nostrum  for  gout  in  the  last  century,  until  it  was 
eclipsed  by  the  eau  medicinale  de  Husson,  which  owed  its  virtues  to 
meadow  saffron  (Colchicum  autumnale).  But  it  was  long  before  colchicum 
was  used  as  it  deserved ;  perhaps  it  bore  a  taint  from  its  introduction  as  a 
quack  nostrvun,  for  many  writers  have  depreciated  its  value.  Some  asserted 
that  it  only  does  good  by  purging ;  others,  that  when  it  removes  the  local 
symptoms  it  leaves  "  the  disposition  to  the  disease  much  stronger  in  the 
system."  This  was  the  opinion  of  Scudamore.  Cullen  advised  patience 
and  flannel  alone,  and  Trousseau  advised  his  pupils  to  cross  their  arms 
and  look  on,  doing  absolutely  nothing  to  subdue  an  attack  of  acute 
gout. 

Very  different  from  this  is  modem  experience.  Watson  prescribed 
forty  minims  or  a  drachm  of  the  colchicum  wine  in  a  saline  draught  at 
bedtime,  and  half  a  drachm  more  in  a  warm  draught  the  next  morning,  re- 
peating the  sequence  if  the  disease  continued.  Garrod  gave  about  twenty 
minims  of  the  wine  every  six  hours  ;  and  both  say  that  the  effect  is  marvel- 
lous.   Roberts  declared  that  for  controlling  the  inflammation  and  shortening 

the  attack  there  is  no  remedy  comparable  to  colchicum.    He  advised  10  25 

drops  of  the  wine  two  or  three  times  a  day. 

It  is  certain  that  the  curative  action  of  colchicum  is  not  dependent  upon 
its  purgative  operation,  for  it  is  often  effectual  when  it  does  not  act  upon 
the  bowels  at  all.    Under  its  use  the  stools  acquire  a  green  colour. 

In  the  severity  of  a  gouty  attack  it  is  well  to  add  twenty  drops  of 
laudanum  to  forty  of  colchicum  wine  ;  but  the  freedom  of  the  kidneys  from 
disease  must  first  be  ascertained.  It  is  a  common  and  probably  a  c^ood 
practice  to  give  a  blue  pill  or  colooynth  and  calomel  purge  at  the  same  time. 

Many  French  physicians  advise  the  administration  of  salicylate  of  soda 
in  acute  gout,  but  experience  in  England  shows  this  to  be  inferior  to  col- 
chicum in  immediate  effect,  and  the  results  are  sometimes  negative,  if  not 
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injurious.  It  is  right  to  add  that  Haig  and  also  Fawcett  have  found  the 
output  of  lithio  acid  increased  under  the  influence  of  salicylates ;  but  see 
Luff's  remarks  (loc.  cit.,  p.  193).  In  cases  where  colchicum.  causes  too 
much  cardiac  depression  to  be  safely  used  in  full  doses,  it  is  probably  better 
to  give  a  blue  pill  and  black  di-aught,  a  laxative  dose  of  sulphate  of 
magnesia  every  succeeding  morning,  and  ten  or  fifteen  grains  of  Dover's 
powder  every  night, — always  supposing  that  the  urine  is  healthy. 

The  diet  in  an  attack  of  acute  gout  should  for  the  first  few  days  consist 
of  milk,  arrowroot,  sago,  tapioca,  and  the  like,  with  barley-water,  Avater, 
or  toast  and  water.  The  less  alcohol  taken  in  any  fomi  the  better,  but 
there  is  no  reason  to  forbid  tea  or  coffee.*  Sometimes,  however,  we  see  gout 
in  a  patient  so  broken  down  by  previous  attacks  that  he  requires  as  much 
nourishment  as  the  stomach  will  digest, — beef-tea,  soup,  and  eggs,  with 
abundance  of  milk,  and  even  a  little  brandy. 

The  treatment  of  chronic  gout  must  be  less  energetic  than  in  an  acute 
attack.    Colchicum  is  almost  always  useful,  even  in  inveterate  cases.f 

Alkalies  are  indicated  in  gout,  and  they  may  often  be  advan- 
tageously given  with  colchicum  ;  a  traditional  prescription  is  to  add  ten 
or  fifteen  grains  of  carbonate  of  magnesia  to  fifteen  or  twenty  of  colchicum 
wine  in  a  draught  of  camphor,  peppermint,  or  chloroform  water,  taken 
thrice  daily ;  another  way  in  which  an  alkali  can  be  given  is  in  the  form 
of  potassium  salts  of  citric,  tartaric,  or  acetic  acid,  in  the  hope  that  the 
base  may  combine  with  uric  acid,  and  help  its  elimination  by  the  kidneys. 
The  urate  of  potass  is  more  soluble  than  that  of  soda,  and  potass  also 
possesses  greater  powers  as  a  diuretic.  Sir  William  Roberts  believed  that 
soda  salts  are  decidedly  injiurious,  and  was  often  disappointed  with  those 
of  potash.  The  salts  of  lithia  were  introduced  by  Garrod  as  possessing 
some  advantage  over  those  of  potass  in  the  still  greater  solubility  of 
the  urate  of  that  base ;  but  perhaps  this  gain  does  not  outweigh  the 
disadvantage  of  their  higher  price.  The  carbonate  of  lithia  may  be  given 
in  doses  of  five  to  ten  grains  dissolved  in  aerated  water,  or  the  citrate 
in  doses  of  eight  to  twelve  grains  or  more.  Whether  potass  or  lithia  salts 
are  prescribed,  they  should  be  largely  diluted  with  water,  and  taken  at  least 
an  hour  before  meals,  when  the  stomach  is  empty. 

HaifiT  believes  that  alkalies  increase  the  excretion  of  uric  acid,  while 
acids  decidedly  diminish  it,  but  Luff  gives  reason  tO'  doubt  this.  Sarcosin, 
which  diminishes  the  excretion  of  uric  acid,  has  been  recommended  on 
theoretical  grounds  as  a  remedy  for  gout  by  Schultzen. 

Guaiacum  is  very  useful  in  many  cases  of  chronic  gout.  Garrod  strongly 
recommends  it,  especially  for  old  subjects  ;  a  patient  may  go  on  taking 
it  for  a  whole  year  at  a  time.  Bark  or  quinine  is  also  useful  in 
some  cases  of  what  is  called  atonic  gout,  e.  when  the  attacks  have 
become  more  frequent,  short,  and  slight,  while  the  patient's  digestive 
powers,  his  strength,  and  his  appetite  fail.  In  these  cases  opiates  are 
often  more  useful  than  colchicum  during  a  subacute  attack  ;  and  stimu- 
lants, particularly  old  port  wine  or  brandy,  and  even  good  champagne,  are 
not  only  a<imissible,  but  therapeutically  valuable. 

*  "  Potns  thefe  et  caffese  inter  reliqua  remedia  calcnlosis  et  podagncis  excellunt " 
(Baplivi,  '  Prax.  Med.,'  lib.  i,  p.  117). 

t  I  remember  a  patient  who  Iny  in  bed  week  after  week  with  deformed  and  crippled 
joints  until  I  prescribed  colchicum,  wliich  I  had  at  first  supposed  to  be  little  likely  to  be  of 
service  to  him.  In  a  very  short  time  he  was  free  from  pain  and  about  the  ward. — C.  H.  F. 
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But  as  a  rule  a  patient  subject  to  gout  should  live  an  abstemious  life, 
taking  no  stimulants,  and  meat  only  once  a  day,  eating  freely  of  vegetables 
and  fruit,  and  taking  occasional  saline  laxatives.  He  should  also  drink 
water  on  risinsr  and  soins  to  bed.  Alkaline  and  diuretic  waters  are  no 
doubt  often  valuable  aids  to  treatment  and  prophylaxis.  Even  more  desir- 
able are  active  habits  and  habitual  exercise  in  the  open  air. 

Sir  William  Roberts  advised  that  the  amount  of  sodium  chloride  taken 
with  food  should  be  diminished,  and  found  that  patients  can  be  induced 
to  substitute  potassium  chloride  as  a  condiment  with  benefit. 

Piperazine  has  been  strongly  recommended  and  largely  advertised  as 
a  specific  in  gout.  It  is  an  alkali,  and  as  such  a  solvent  of  uric  acid,  but 
has  no  chemical  action  to  recommend  it  as  preventing  the  deposit  of 
biurates  (see  Sir  William  Roberts's  Croonian  Lectm-es  for  1892,  and  Dr 
Fawcett's  paper  on  the  subject  in  the  '  Guy's  Hospital  Reports  '  for  1894-5. 

Certain  baths  and  mineral  waters  have  so  great  a  reputation  that  most 
patients,  among  the  richer  classes,  who  are  supposed  to  be  "  gouty,"  sooner 
or  later  visit  one  of  them.  Of  such  resorts,  Vichy  was  the  most  in  vogue 
under  the  second  Empire  ;  the  main  ingredient  of  its  springs  is  carbonate 
of  soda  in  the  proportion  of  about  forty  grains  to  the  pint.  Another 
fashionable  water  is  that  of  Vals,  and  a  third  (indifferent)  Contrexeville. 
Many  persons  who  are  robust  and  of  full  habit  appear  to  derive  benefit  from 
these  springs  ;  but  to  feeble  patients  they  often  do  harm.  Garrod  says 
that  in  very  chronic  cases  the  formation  of  tophi  appears  in  his  experience 
to  be  hastened  by  the  use  of  Vichy  water.  Trousseau  advised  that  as  a 
general  rule  alkaline  water  should  not  be  taken  for  more  than  ten  or  twelve 
days  at  a  time,  and  only  in  small  quantities,  for  that  not  a  year  passed 
without  his  seeing  evil  consequences  from  their  prolonged  use.  Mineral 
waters  should  not  be  taken  when  an  acute  attack  is  present  or  threatening ; 
nor  by  patients  who  have  organic  disease  of  heart  or  kidneys.  It  is  worthy 
of  remark  that,  according  to  Heberden,  the  Bath  was  valued  during  the 
eighteenth  century  for  the  efficacy  of  its  waters  in  bringing  out  an  attack 
of  gout. 

Since  1870  the  waters  of  Carlsbad  are  perhaps  the  most  fashionable ; 
next  come  those  of  Marienbad,  which  also  are  purgative  ;  Wiesbaden,  which 
contain  chloride  of  sodium  ;  and  Aix-les-Bains,  saline  or  sulphurous.  Old 
or  infirm  persons  may  be  sent  to  Bath  or  Buxton,  where  the  waters  are  hot 
and  the  saline  ingi-edients  small  in  quantity  ;  or  Teplitz  or  Gastein  may  be 
chosen  if  more  distant  places  are  preferred. 

Sulphate  of  magnesia  is  often  valuable  as  a  laxative,  particularly  in 
those  who  are  called  "  gouty  "  without  ever  having  had  gout  ;  but  the  sul- 
phate and  other  salts  of  soda  are,  so  far  as  chemistiy  is  a  safe  indicator, 
injurious  in  true  gout. 

No  reasonable  person  will  pretend  that  it  makes  any  difference 
whether  a  patient  takes  the  salts  contained  in  natural  springs  at  their 
source,  or  the  same  chemical  compounds  at  home.  The  benefit  unques- 
tionably derived  by  some  patients  from  "  taking  the  waters  "  may  be  stated 
thus: — First,  they  drink  a  great  deal  more  water  than  they  otherwise 
would,  and  this  is  a  solvent  for  quadriurate  of  sodium  and  most  other 
salts,  as  well  as  a  potent  diuretic  and  diaphoretic.  Secondly,  they  drink 
much  less  wine,  beer,  and  spirits  than  they  do  at  home.  Lastly,  they 
rise  early,  they  eat  less,  and  they  walk  more. 
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"  Joint-racking  rheums." — MiLTON. 

"  The  throttling  Quinsey  'tis  my  Star  appoints, 
And  Rheumatisms  descend  to  rack  iny  joints." — Dri'DEN. 

History  and  Definition — Onset  and  symptoms — the  inflamed  joints — their  anatomy 
— the  pyrexia,  sweating,  &c. — erythema — cardiac  complications — pleurisy — 
tonsillitis — nodules — Event — Relapses — Prognosis :  fatal  cases — Rheumatic 
hyperpyrexia — Rheumatism  in  children — Diagnosis,  partictdarly  from 
pyaemia — etiology  and  pathology  of  rheumatism. 

Treatment  by  older  methods — Observation  of  the  natural  course  of  the  disease 
— Treatment  by  salicin  and  salicylates — Treatment  of  hyperpyrexia. 

Chronic  articidar  rheumatism — Muscular  rheumatism. 

Synonyms. — Rheumatic  fever — Acute  and  subacute  Articular  Rheu- 
matism— Arthritis  vaga — Polyarthritis  rheumatica  acuta — Rheumarthritis. 

Definition. — An  acute  febrile  disease,  running  an  undefined  course, 
with  implication  of  the  joints  and  often  of  the  heart. 

History  and  nomenclature. — The  name  of  rheumatism,  like  that  of 
gout,  carries  Avith  it  the  impress  of  humoral  pathology.  The  words  rheuma 
and  catarrh  are  used  by  the  Greek  writers  from  Hippocrates  downwards, 
with  similar  meaning  :  and  their  etymology  is  also  alike,  for  the  one  term 
was  derived  from  piix),  and  the  other  from  Karappio).  The  notion  was 
that  of  an  acrid  humour,  generated  in  the  brain  and  distributed  over  the 
body.  Destillatio  was  a  term  applied  in  common  to  catarrh,  rheuma,  and 
gutta.  But  in  course  of  time,  diseases  of  the  mucous  membranes  became 
known  as  catan"hs,  while  the  name  of  rhetmiatism  was  confined  to  painful 
affections  of  the  joints,  bones,  or  muscles.  Baillou,  or  Ballonius,*  is  said 
by  Bright  and  Addison  to  have  given  it  this  restricted  meaning ;  and  he 
also  distinguished  it  from  gout  or  gutta,  the  third  name  witnessing  to  the 
humoral  doctrines  of  Galen.  Holland,  in  his  translation  of  '  Pliny's  Natural 
History '  (1600),  speaks  of  the  "  sharp  and  eager  flux  of  phlegm  which  the 
Greeks  call  rheumatism  "  (lib.  xxii,  cap.  18  and  25).  The  quotations  at  the 
head  of  the  chapter  show  that  articular  rheumatism  was  recognised  in  litera- 
ture in  the  second  half  of  the  seventeenth  century. 

The  conception  of  rheumatism  became  modified  in  some  countries  so  as 
to  include  the  notion  of  its  production  by  external  cold.  All  sorts  of  com- 
plaints have  accordingly  been  termed  rheumatic, — some,  of  which  the  cause 

*  He  died  in  1616,  and  his  posthumous  work  was  only  published  in  1642. 
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was  unknown,  because  they  were  painful;  others,  although  painless, 
because  cold  was  the  supposed  cause.* 

But  there  is  a  very  common,  definite,  and  important  disease,  which  was 
first  accurately  described  by  Sydenham  in  1670,  in  the  sixth  section  of  his 
•  Observationes  Medicae  circa  morborum  acutorum  historiam  et  curationem 
(cap.  v).  He  says  it  was  then  usually  called  "Arthritis,"  and  was  con- 
fovmded  with  gout :  "  unde  forsan  petenda  est  ratio  cur  tarn  sicco  ilium  pede 
transiverint  scriptores  medici."  For  this  common  and  important  disease  we 
have  no  other  name  than  Rheumatism,  i.  e.  acute  rheumatism,  or  rheu- 
matic fever.  The  pyrexia,  the  multiple  but  transient  synovitis,  and  the 
frequent  implication  of  the  membranes  of  the  heart  sufficiently  distinguish 
it.  We  will  include  under  the  same  name  all  genuine  cases,  though  their 
course  may  be  "  subacute." 

As  to  what  is  called  "  chronic  rheumatism "  there  is  more  difficulty. 
The  term  used  often  to  be  applied,  and  still  is  by  many  eminent  surgeons,! 
to  the  disease  now  known  as  osteo-arthritis  or  arthritis  deformans,  which 
bears  no  relation  whatever  to  acute  rheumatism.  But  there  are  exceptional 
oases  in  which  a  chronic  affection  of  a  joint  can  only  be  described  as  a 
sequel  of  the  acute  disease.  The  question  will  be  resumed  at  the  close  of 
this  chapter. 

The  use  of  the  adjective  rheumatic  "  ought,  of  course,  to  be  limited  in 
precisely  the  same  manner  as  that  of  the  substantive ;  but  it  is  often 
employed  loosely  for  various  affections  of  the  muscles  and  of  other 
parts,  of  which  the  only  common  character  is  that  they  are  caused  (or 
believed  to  be  caused)  by  cold.  It  is  much  better  to  speak  of  "  myalgia  " 
than  of  muscular  rheumatism,  and  of  specific  periostitis  than  of  syphilitic 
rhemnatism  ;  for  the  common  vague  use  of  the  term  implies  a  connection 
between  totally  different  conditions. 

Many  years  ago  Dr  Frederick  Chambers,  of  St  George's  Hospital,  and 
Dr  Francis  Hawkins  endeavoured  to  draw  a  distinction  between  two 
varieties  of  acute  rheumatism,  one  of  which  they  termed  "  fibrous,"  the 
other  "  synovial,"  and  their  views  were  adopted  in  Sir  Thomas  Watson's 
'  Lectures.'  They  were,  however,  altogether  mistaken  in  supposing  that 
true  rhemnatism  ever  attacks  the  ligaments  outside  a  joint  and  not  the 
synovial  cavity  itself,  and  the  clinical  distinction  they  drew,  so  far  as  it 
is  real,  corresponds  to  that  between  two  different  diseases — true  rheu- 
matism (fibrous)  and  osteo-arthritis  (synovial). 

The  local  affection,  characteristic  of  rheumatism,  is  a  synovitis,  acute 
or  subacute,  with  effusion  of  serum  and  coagulable  lymph,  comparable  to 
pleurisy,  but  not  leading  to  adhesions,  nor  ending  in  suppuration  or  destruc- 
tion of  the  tissues. 


Onset  and  course. — ^Most  attacks  of  rheumatism  begin  somewhat  gradu- 
ally.   For  a  day  or  two  the  patient  feels  uncomfortable,  and  perhaps  com- 
plains of  sore  throat  or  of  pains  in  the  limbs.    There  is  seldom  headache 
and  still  more  seldom  rigors  or  vomiting.    Pyrexia  sets  in,  and  has  often 
reached  its  full  height  on  the  second  day,  when  one  of  the  joints, 

*  This  confusion  is  still  common  with  good  German  writers,  so  that  it  is  often  as 
difficult  to  know  what  is  meant  by  "  rheumatic  "  as  to  tell  the  meaning  of  "  typhus  " 

t  Volkmann,  for  example,  and  Hutchinson.  See  a  judicious  paper  by  Prof.  Baumler  on 
"  Chronischer  Gelenk-Rheumatismus,"  in"  which  he  concludes  with  some  reservation  th-^l 
there  is  no  such  thing  ('Verb.  d.  xv  Congr.  f.  inner.  Med.,'  Berlin,  1897). 
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generally  a  large  joint,  is  found  to  be  swollen  as  well  as  painful.  But  in 
many  cases  inflammation  of  one  or  more  joints  is  the  tirst  thing  noticed. 

It  is  not  always  easy  to  determine  clinically  the  fact  that  fluid  is  efiused 
into  the  shoulder-joint,  the  elbow,  or  the  ankle  ;  but  in  the  knee  very 
small  quantities  of  fluid  may  be  detected  with  certainty.  One  has  only  to 
grasp  the  joint  gently  between  the  two  hands,  pressing  the  sides  of  the 
synovial  cavity  upwards  ;  a  slight  tap  upon  the  patella  with  one  forefinger 
will  then  bring  it  down  upon  the  condyles,  giving  a  sensation  which  is 
unmistakable ;  or  a  finger  may  be  placed  on  each  side  of  the  ligamentmn 
patellae  and  fluctuation  felt. 

In  those  rare  cases  which  prove  fatal,  all  the  affected  joints  show  dis- 
tinct signs  of  inflammation  at  the  autopsy.  The  syno^^lal  membrane  is 
not,  indeed,  always  injected,  for  in  this,  as  in  so  many  other  tissues,  red- 
ness may  subside  after  death ;  but  fluid  is  almost  always  present,  often 
cloudy  and  with  shreds  of  fibrin.  Not  infrequently  a  separable  layer  of 
coagulated  exudation  lines  the  synovial  membrane,  or  covers  the  surface 
of  the  cartilages.  Leucocytes  are  present  in  the  exudation,  but  not  in 
large  numbers.  In  one  case,  examined  by  Dr  Moxon,  the  sheaths  of  the 
extensor  tendons  of  the  wrist  were  full  of  opaque  serum  and  of  masses  of 
greenish-yellow  lymph. 

That  the  anatomical  changes  in  the  joints  are  but  slight  might  be 
inferred  from  the  clinical  history  of  rheumatism.  One  of  its  most  striking 
features  is  the  rapidity  with  which  it  flies  from  one  part  to  another. 
Thus  a  joint  may  be  extremely  swollen  one  day  aad  normal  on  the  next. 
There  is  not  always  any  obvious  reddening  of  the  skin ;  generally  some 
ill-defined  pink  patches  are  seen,  but  they  are  often  near  the  articulation 
rather  than  over  it.    Only  rarely  is  the  skin  so  red  as  to  look  like  gout. 

The  different  joints  are  sometimes  attacked  in  regular  order :  the  right 
ankle,  then  the  left ;  the  right  knee,  then  the  left ;  and  so  on.  But  more 
often  the  distribution  of  the  disease  is  quite  irregular.  All  four  limbs 
usually  suffer  more  or  less. 

Of  all  the  joints,  the  knees  are  most  often  affected  in  rheumatic  fever, 
next  come  the  shoulders  and  ankles,  then  the  wrists  and  hands,  and  then  the 
elbows.  The  hips  are  less  frequently  attacked  and  the  toes  often  escape, 
even  in  severe  cases.  The  mandibular  joint  has  almost  complete  immunity, 
and  probably  the  same  is  true  of  the  articulations  of  the  vertebrae  and 
pelvis,  but  they  are  too  deeply  seated  to  be  examined  during  life,  and 
probably  no  traces  would  be  left  if  they  were  dissected  after  death.  It 
is  said  that  acute  rheumatism  sometimes  attacks  the  synchondroses  of 
the  pelvis. 

This  distribution  differs  from  that  of  gout,  gonorrhoeal  synovitis,  and 
osteo-arthritis ;  moreover,  in  no  other  kind  of  arthritis  does  the  inflamma- 
tion shift  rapidly  from  joint  to  joint. 

In  some  exceptional  cases  rheumatic  synovitis,  instead  of  subsiding, 
passes  on  into  a  chronic  stage,  and  ends  in  hydrops  articuli,  most  likely  of 
the  knee.  Ankylosis  or  disorganisation  of  the  joint  is  so  extremely  rare 
that  its  occurrence  throws  doubt  on  the  diagnosis  of  rheumatism. 

There  is  no  evidence  whatever  that  rheumatic  inflammation  attacks  any 
but  synovial  and  serous  membranes.  It  has  no  predilection  for  fibrous 
tissues,  whether  the  fibres  be  white,  elastic,  or  muscular. 

The  patient  dreads  the  gentlest  touch  or  the  jar  of  a  passing  footstep ; 
with  his  head  and  limbs  immoveably  fixed,  he  turns  his  eyes  with  anxiety 
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as  a  stranger  approaches  his  bed.  He  lies  perfectly  helpless,  unable  to  feed 
himself,  or  even  to  turn  in  bed,  paralysed  by  the  dread  of  pain;  so  that 
hospital  patients  often  speak  of  having  lost  the  use  of  their  limbs.  The 
pain  is  usually  worse  by  night  than  during  the  day.  The  face  is  pallid,  the 
tongue  thickly  furred,  and  the  face  and  body  covered  with  sweat. 

The  'pyrexia  of  rheumatism  in  most  cases  corresponds  to  the  number 
of  joints  involved,  and  the  severity  of  the  inflammation.  But  to 
this  rule  there  are  many  exceptions  even  in  adults.  Sometimes  the 
articular  affection  is  well  marked  while  the  temperature  is  scarcely  raised. 
The  converse  may  also  occur, — an  attack  of  pyrexia,  with  pericarditis  or 
endocarditis,  or  perhaps  with  pleurisy  alone,  may  be  followed  by  a  relapse 
which  is  attended  with  synovitis,  and  thus  proved  to  be  rheumatism. 
Graves  cited  a  case  of  relapse,  the  patient  having  previously  passed  through 
two  attacks  of  the  usual  kind,  to  prove  that  it  is  possible  for  the  fever 
to  occur  alone  Avithout  synovitis. 

Acute  rheumatism  is  a  general  disease  with  localisation  in  the  joints, 
not  a  local  disease  of  the  joints  with  symptomatic  fever  ;  but  Wunderlich 
was  unable  to  discover  any  typical  course  of  temperature.  The  maximum, 
which  is  usually  about  104°  F.,  sometimes  occurs  as  early  as  the  fourth,  third, 
or  the  second  day,  but  more  often  not  until  the  end  of  the  first  or  the  be- 
ginning of  the  second  week.  The  'pulse  is  often  extremely  rapid,  large, 
strong,  and  short  ;  and  sometimes  it  is  markedly  dicrotic.  The  breathing 
is  not  proportionately  hurried.  The  tongue  is  generally  flabby,  marked 
by  the  teeth  at  its  sides,  and  coated  with  a  thick  white  fur.  There  is 
usually  thirst  and  anorexia,  but  the  patient  can  sleep  if  not  kept  awake 
by  the  pain.  He  is  not  apathetic  as  in  other  fevers,  and  is  seldom  delirious 
unless  his  temperature  runs  very  high ;  if,  however,  he  has  been  a 
drunkard,  a  form  of  delirium  tremens  is  often  developed.  There  is  no 
tendency  for  the  fever  to  assume  a  "  typhoid  "  character. 

The  urine  is  characteristically  febrile :  scanty,  dense,  high-coloured, 
acid,  depositing  pink  lithates  in  abundance,  and  often  crystals  of  lithic 
acid ;  occasionally  it  contains  a  trace  of  albumen  for  a  day  or  two.  It 
does  not  contain  sugar,  but  often  reduces  copper  when  salicin  or  salicylic 
acid  is  being  taken. 

One  of  the  striking  symptoms  of  untreated  rheumatism  is  sweating. 
The  patient  lies  bathed  in  water,  so  as  to  make  even  the  blankets  damp. 
This  must,  of  course,  carry  away  much  heat  by  evaporation  from  the  surface 
of  the  body,  but  it  has  no  obvious  influence  in  lowering  the  pyrexia  or  in 
relieving  the  articular  pains.  The  sour  smell  of  the  sweat  seems  to  be 
due  to  its  quantity  rather  than  to  its  containing  an  unusual  quantity 
of  free  acid.  Sir  William  Gull  used  to  show  that  the  reaction  to  litmus- 
paper  often  varies  upon  different  parts  of  the  skin,  being  acid,  alka- 
line, and  neutral  in  the  same  patient.  Sweat  when  first  secreted  is  not 
acid,  and  only  becomes  so  by  decomposition  of  the  sebaceous  compounds 
mingled  with  it.  Senator  believes  that  the  sweat  may  become  alkaline  by 
conversion  of  urea  into  carbonate  of  ammonia,  particularly  between  the 
toes  and  in  the  armpits. 

There  is  frequently  developed  a  copious  eruption  of  sudamina — minute 
transparent  vesicles,  containing  an  acid  fluid  which  is  no  doubt  sweat. 
They  glisten  when  a  bright  light  falls  upon  them,  but  they  are  colourless, 
so  that  they  often  can  more  easily  be  felt  than  seen.  After  a  while  their 
bases  become  slightly  reddened,  and  their  contents  opalescent  and  alkaline  : 
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by  a  somewhat  pedantic  change  of  name  these  inflamed  sudamina  have  had 
the  old  synonym  miliaria  reserved  for  them.  This  eruption  bears  no 
special  relation  to  rheumatism,  for  it  occurs  in  other  diseases  attended  with 
sweating,  and  also  in  healthy  people  during  hot  weather.* 

In  some  cases  of  rheumatism  there  is  another  remarkable  eruption, 
which  assumes  the  form  of  erythema,  urticaria,  or  purpura.  It  has  often 
been  described  under  the  name  of  PeUosis  rheumatica,  originally  applied  by 
Schonlein.  Varieties  of  the  same  rash  have  been  named  Erythema  tuber- 
culatum. Roseola  marginata,  Erythema  nodosum,  and  Purpura  urticans. 
These  are  all  varieties  of  Erythema  multiforme,  and  will  be  described  under 
that  name  in  the  section  on  diseases  of  the  skin. 

That  this  is  a  true  rheumatic  eruption,  and  not  a  cutaneous  haemor- 
rhage with  secondary  effusion  into  the  joints,  as  in  scurvy  and  htemophilia, 
is  certain,  for  it  occurs  in  those  who  have  had  rheumatic  fever  before,  in 
those  who  have  had  chorea,  and  in  cases  complicated  with  endo-  and 
pericarditis.  Moreover  there  is  no  bleeding  from  the  gmns  or  other 
mucous  membranes. 

Cardiac  inflammation. — The  important  relation  of  rheumatism  to 
disease  of  the  heart  was  not  fully  recognised  until  after  the  discovery  of 
auscultation,  and  w^as  unnoticed  by  Laennec  and  his  immediate  successors 
in  France.  It  is  a  mistake  to  suppose  that  it  was  first  recognised  by 
Bouillaud  in  1835  ;  in  '  Outlines  of  a  Course  of  Lectures '  delivered  at 
Guy's  Hospital  by  Babington  and  Curry  in  1811  it  is  stated  (p.  87), 
"  Acute  carditis  is  of  more  frequent  occmrence  than  generally  believed, 
but  perhaps  oftener  a  metastatic  or  misplaced  form  of  Rheumatitis  (acute 
rheumatism  of  authors)  than  a  primary  disease  allied  to  Pleuritis  and  Pneu- 
monia." Hope  writes,  "  I  have  not  the  slightest  pretension  to  originality  in 
this  idea,  since  at  the  time  I  wrote  [1831,  in  the  first  edition  of  his  book, 
candidly  quoted  by  Bouillaud]  there  was  not  a  better  established  doctrine 
\n  the  London  schools."  The  connection  of  rhexmaatic  fever  with  cardiac 
disease  was  known  to  Alex.  Pitcairn  and  published  in  1794  by  Baillie,  whose 
words  are  ('  Morbid  Anat.,'  p.  51,  fifth  edition),  "  Dr  Pitcairn  observed  this 
in  several  cases  [cardiac  hypertrophy  as  the  result  of  rhemnatism],  and  is 
to  be  considered  the  first  person  who  made  this  important  observation." 
Corvisart  (c.  1810)  ascribed  adherence  of  the  pericardium  to  "  gout  or  rheu- 
matism." The  relation  of  heart  disease  to  rheumatic  fever  was  well  known 
to  Scudamore,  Bright,  Elliotson,  and  Latham.  Here,  as  elsewhere,  no 
sudden  and  complete  discovery  was  made  by  anyone.  Our  present  know- 
ledge is  the  result  of  many  independent  observations,  and  even  now  is  far 
from  perfect. 

In  every  case  of  rheumatism  we  must  watch  day  by  day  with  the  stetho- 
scope for  indications  of  inflammation  of  the  pericardium  or  the  cardiac 
valves,  an  inflammation  which  often  causes  neither  pain  nor  any  other 
symptom. 

The  frequency  of  inflammation  of  the  heart  in  rheumatism  cannot  be 
stated  with  numerical  accuracy.    The  results  of  autopsies  are  not  available 

*  The  "  febris  miliaris  "  which  occurred  as  an  epidemic  on  the  Contineiit,  and  eepecially 
in  France,  throughout  the  eighteenth  century  and  down  to  the  year  1856,  may  very  likely 
have  included  cases  of  rheumatic  fever,  and  it  was  attended  with  a  red  papular  or  vesiculMr 
rash.  The  name  is  still  used  in  Italy,  but  probably  for  scarlatina,  enterica,  and  other 
febrile  diseases  attended  by  sweating  and  sudamina.  In  the  "  sweating  sickness,"  of  which 
there  were  five  terrible  epidemics  between  1485  and  1551  in  this  country,  there  seems  to 
be  no  record  of  such  an  eruption  (cf.  supra,  p.  268). 
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for  the  purpose,  because  fatal  cases  are  not  average  ones  ;  and  auscultatory 
signs  during  life  are  open  to  sources  of  fallacy,  particularly  the  difficulty  of 
distinguishing  between  organic  and  functional  murmurs. 

Among  forty-five  cases  of  rheumatic  fever  which  ended  fatally  at  Guy's 
Hospital,  and  in  which  there  had  been  no  previous  chronic  disease  of  the 
valves,  Dr  Fagge  found  the  heart  to  be  healthy  in  eight  only;  both  peri- 
carditis and  endocarditis  existed  in  nineteen,  pericarditis  alone  in  ten, 
endocarditis  alone  in  eight. 

Turning  to  clinical  records,  we  find  that  Bouillaud  estimated  the  occur- 
rence of  cardiac  lesions  at  80  per  cent.,  but  that  was  in  patients  who  were 
bled  and  leeched  without  remorse.  Budd  put  their  proportion  at  48  per 
cent.,  Fagge  at  50  to  60  per  cent..  Fuller  at  only  23  per  cent.,  and  the 
same  proportion,  23  per  cent.,  was  independently  arrived  at  by  Lebert  at 
Breslau,  and  by  Wunderlich  at  Leipzig. 

Dr  Sibson  found  in  326  cases  observed  at  St  Mary's  Hospital,  between 
1851  and  1866  inclusive,  63  of  pericarditis,  108  of  endocarditis,  and  54  of 
both  together,  beside  76  in  which  the  physical  signs  were  doubtful,  leaving 
only  79  cases  certainly  free,  or  about  one  fonrth  of  the  whole  ('  Rey- 
nolds' System ').  At  St  Bartholomew's  Hospital,  out  of  Dr  Church's  574 
cases  in  which  the  state  of  the  heart  was  ascertained,  it  was  affected  in 
371,  about  66  per  cent.  ('  AUbutt's  System ').  Dr  Peacock  recorded  cardiac 
murmurs  in  only  a  third  of  his  cases  ('  St  Thos.  Hosp.  Rep.,'  1873). 

The  present  writer  collected  400  cases  for  his  paper  in  the  Guy's 
'Reports'  for  1874  (vol.  xix,  p.  311),  and  Mr  Shadwell  added  100  more  for 
the  second  edition  of  the  present  work.  Of  these  500  cases  from  the  clinical 
records  of  Guy's  Hospital,  only  221  were  free  from  cardiac  murmurs  ;  while 
in  the  remaining  279  cases,  110  bruits  were  believed  to  be  pericardial  and 
169  endocardial,  making  56  per  cent,  together. 

There  is  little  doubt  that  acute  inflammation  of  the  heart  is  occasion- 
ally the  sole  indication  of  a  rheumatic  attack,  and  that  it  is  often  attended 
with  only  slight  and  fugitive  articular  pains.  Nevertheless,  as  a  rule, 
there  is  a  distinct  relation  between  the  degree  of  severity  of  the  synovitis 
and  the  frequency  of  cardiac  complications.  Sibson  fotmd  that  the  affection 
of  the  joints  was  severe  in  only  one  fourth  of  those  cases  in  which  the 
heart  showed  no  sign  of  inflammation,  but  in  two  fifths  of  those  in  which 
endocarditis  was  present,  and  in  three  fifths  of  those  in  which  there  was 
pericarditis,  with  or  without  endocarditis. 

The  frequency  of  inflammation  of  the  heart  in  rheumatism  depends  also 
on  the  age,  and  the  younger  the  patient,  the  more  liable  to  it  he  is. 
This  is  strikingly  shown  by  the  third  table  in  Dr  Church's  paper  in  the  '  St 
Barth.  Hosp.  Rep.,'  vol.  xxiii,  p.  273,  where  the  percentage  of  cardiac 
affections  in  successive  decades  from  under  ten  to  fifty  runs  thus  : — 83,  69, 
51,  30,  21.  In  young  female  servants,  who  make  up  a  large  proportion  of 
the  cases  of  rheumatism  seen  in  hospital,  the  heart  scarcely  ever,  according 
to  Sibson,  escapes.  Latham  also  said  that  maid-servants  with  rheumatic 
fever  in  hospital  always  get  pericarditis.  This,  however,  is  not  in  accord- 
ance with  present  experience. 

Older  patients  escape  more  often ;  and  here  a  curious  difference  is  found 
to  exist  between  men  and  women.  Pericarditis  seems  to  be  much  com- 
moner in  girls  between  fifteen  and  twenty-five  than  in  young  men  of  that 
age ;  and  to  be  three  times  as  frequent  in  men  above  the  age  of  twenty-five 
as  in  women  above  that  age.    The  reason  for  this  is  probably  that  early 
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rest  in  bed  lessens  the  likelihood  of  cai-diac  complications  in  rheumatism  ; 
most  women  can  give  up  work  sooner  than  men  of  the  same  age,  but  the 
girls  of  the  lower  classes  are  very  apt  to  have  their  strength  overtaxed. 

There  can  be  little  doubt  that  while  rheumatic  endocarditis  is  appa- 
rently neither  more  nor  less  common  than  before,  pericarditis  is  far  less  so. 
Comparing  his  recent  experience  with  that  recorded  by  Bouillaud,  Latham, 
Todd,  and  even  the  practice  of  Guy's  Hospital  in  1860-70,  the  present 
writer  is  convinced  that  pericai'ditis  in  rheumatism  is  now  comparatively 
rare.  It  is  probable  that,  taking  all  cases  of  acute  cardiac  implication  in 
rheumatism,  only  the  minority  affect  the  pericardium,  either  alone  or  with 
the  endocardium ;  although  this  cannot  be  certainly  affirmed,  because  peri- 
carditis is  often  transient,  and  leaves  no  trace  behind  it.  Adherent  peri- 
cardium is  much  less  conimonlv  found  after  death  than  valvular  lesions — 
excluding  those  which  in  later  life  are  due  to  atheroma ;  and  a  pericardial 
rub  is  certainly  less  frequent  than  an  endocardial  murmur  as  estimated 
by  auscultation  during  life. 

Judging  by  the  same  clinical  method,  the  mitral  valve  is  much  more 
often  affected  in  rheumatic  endocarditis  than  the  aortic,  and  mitral  in- 
competence is  more  common  than  mitral  stenosis.  When  a  presystolic 
bruit  or  other  signs  lead  to  the  diagnosis  of  the  latter  lesion,  we  may  be 
almost  sure  that  there  have  been  one  or  more  previous  attacks  of  rheu- 
matic endocarditis. 

Other  complications  of  rheumatism  are  comparatively  few  and  unim- 
portant. Pleurisy,  affecting  chiefly  the  left  pleura,  is  most  frequent. 
It  often  accompanies  pericarditis. 

Bronchitis  is  only  occasionally  present ;  the  lungs  are  often  oedematous  ; 
and,  in  fatal  cases,  the  microscope  may  show  them  to  be  affected  with  slight 
catarrhal  pneumonia.  Lobar  pneumonia  is  of  somewhat  rare  occurrence, 
but  when  present  commonly  leads  to  death. 

Rheumatic  peritonitis  and  iritis  are  both  excessively  rare  ;  and  rheu- 
matic meningitis,  cerebral  or  spinal,  may  be  said  not  tO'  exist. 

Acute  tonsillitis  sometimes  begins  an  attack  of  rheumatism,  but  it  has 
no  features  to  distinguish  it  from  an  accidental  sore  throat. 

Chorea  is  doubtless  closely  allied  to  rheumatism,  but  as  a  sequel  rather 
than  a  complication. 

Rheumatic  nodules. — An  effect  of  rheumatic  fever,  of  both  pathological 
and  diagnostic  interest,  consists  in  the  formation  of  small,  subcutaneous, 
fibrous  nodules,  usually  but  not  always  in  the  neighbourhood  of  joints,  often 
upon  prominent  points  of  bone,  like  the  knuckles,  the  olecranon,  the  tibia, 
and  the  acromion,  or  on  the  superior  curved  line  of  the  occipital  bone. 
They  were  first  described  by  the  late  Dr  Hillier  in  his  '  Diseases  of  Chil- 
dren '  (1868),  and  afterwards  by  Meynet,  of  Lyons,  in  1875,  by  Rehn  in 
Germany  (1878),  and  by  Hirschsprung  in  Denmark  (1881).  A  full  account 
of  them  by  Dr  Barlow  and  Dr  Warner  will  be  found  in  the  '  Transactions  of 
the  International  Congress  of  1881,'  vol.  iv,  p.  116,  with  twenty-seven  cases.* 

These  nodules  are  rarely  seen  in  adults,  but  are  frequent  in  children. 
They  are  not  very  tender,  and  usually  disappear  soon  after  the  attack  of 
rheumatism  is  over.     They  have  been  found  in  the  pericardium  after 

*  Numerous  cases  were  recorded  by  Dr  Cavafy  ('  Path.  Trans.,'  xxxiv,  p.  41), 
Drs  Lees,  Duckworth,  Money,  Drewitt,  Stephen  Mackenzie,  and  Fowler  in  the  'Trans- 
actions' of  the  Pathological  Society  for  1883,  and  of  the  Clinical  Society  for  1883-4.  A 
remarkable  case  in  a  woman  of  thirty-nine  is  described  and  figured  by  Dr  G.  S.  Middleton, 
of  Glasgow,  in  the  '  American  Journ.  of  Med.  Soi.,'  October,  1887. 
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death ;  and  when  numerous  on  the  surface  of  the  body  during  life  are  in 
Dr  Cheadle's  experience  indicative  of  severe  inflammation  of  the  pericar- 
dium, and  of  a  fatal  result  from  that  or  from  endocardial  lesions.  Occa- 
sionally these  rheumatic  nodules  are  much  larger  than  usual,  the  size  of  a 
hazel-  or  even  a  walnut. 

'Event. — In  the  great  majority  of  cases  an  attack  of  rheumatism 
when  left  to  itself  slowly  and  gradually  improves,  the  pains  diminish, 
the  joints  recover,  and  the  fever  subsides.  This  takes  place  in  a 
variable  time,  occasionally  in  a  week  or  ten  days,  often  not  until  three 
weeks  have  elapsed,  and  sometimes  only  after  six  or  eight  weeks.  The 
duration  as  well  as  the  symptoms  of  rheumatism,  however,  is  now  happily 
so  much  modified  by  treatment,  that  we  scarcely  ever  see  the  disease  in  its 
natural  severity  or  persistence. 

Relapses. — Of  all  acute  diseases  (except  spirillum  fever  and  ague),  rheu- 
matism is  the  most  prone  to  relapse.  In  a  large  proportion  of  cases- — 
varying  in  different  times  and  places  and  under  different  modes  of  treatment 
from  a  sixth  to  a  fourth  or  even  a  third  of  the  whole  number — only  a  few 
days  after  the  first  attack  has  subsided,  a  second  comes  on ;  this  runs  a 
similar  though  usually  a  milder  and  a  shorter  course,  and  the  heart,  if  it 
has  escaped  before,  is  seldom  affected  now,  A  second  relapse  is  common, 
and  a  third  and  a  fourth  are  sometimes  seen.  These  are  less  severe  and 
prolonged  than  the  original  attack,  but  may  be  repeated  again  and  again, 
until  the  disease  becomes  chronic  in  duration  though  still  acute  or  subacute 
in  symptoms. 

Dr  Church  has  shown  that  relapses  are  much  more  common  after 
second  than  after  first,  and  still  more  so  after  third  attacks.  The  question 
of  how  far  they  can  be  prevented  by  regimen  and  drugs  will  be  presently 
considered,  for  it  is  one  important  object  of  treatment.  There  is  no  doubt 
that  prolonged  care  and  continued  treatment  during  convalescence  are  in- 
fluential in  preventing  relapses.  Hence  they  are  comparatively  rare  among 
patients  who  can  afford  a  long  period  of  easy  convalescence ;  while  it 
is  one  of  the  disappointments  of  hospital  practice  to  see  a  patient,  who  has 
been  sent  out  perfectly  well  after  an  attack  of  rheumatism,  return  to  the 
ward  a  week  or  two  later  with  all  his  symptoms  renewed. 

Protection  and  results. — So  far  from  protecting  against  recurrence,  one 
attack  of  rheumatic  fever  is  a  predisposing  cause  of  another.  Apart  from 
relapses,  the  interval  is  usually  from  three  to  five  years,  and  sometimes 
much  longer. 

The  joints  are  very  seldom  permanently  injured.  Occasionally  hydrops 
articuli  remains  behind,  and  after  many  attacks  the  joints  may  undergo  the 
changes  described  in  a  subsequent  chapter  as  osteo-arthritic.  As  a  rule, 
however,  when  the  rheumatic  synovitis  is  once  cured,  no  local  deformity 
results.  In  this  particular  true  rheumatism  differs  remarkably  from  c^out 
and  from  gonorrhoeal  synovitis. 

Anaemia  is  a  marked  effect,  in  proportion  to  the  severity  of  the  attack. 
It  is  scarcely  ever  absent,  and  return  of  colour  and  of  muscular  streno-th  is 
often  very  slow. 

The  most  serious  results  of  rheumatism  are  the  increased  liability  to 
a  fresh  attack,  and  the  frequent  damage  to  the  peri-  and  endocardium,  and 
the  muscular  walls  of  the  heart. 
.  Mortality. — A  fatal  result  of  rheumatism  is  very  rare.    When  not  due 
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to  acute  pericarditis,  or  to  some  accidental  cause,  death  usually  results 
from,  hyperpyrexia,  a  remarkable  condition  to  be  presently  considered,  or 
occasionally  from  pneumonia  or  ulcerative  endocarditis.  Dr  Church  ('  All- 
butt's  System,'  vol.  iii,  p.  1)  and  Dr  Goodhart  ('Clin.  Trans.,'  vol.  xiii, 
p.  123)  have  each  recorded  a  case  of  death  in  acute  rheumatism,  with  only 
very  slight  and  early  endo-  or  pericarditis. 

Senator  puts  the  average  mortality  at  from  3  to  3-7  per  cent,  of  those 
who  are  attacked,  and  at  Guy's  Hospital  in  the  400  cases  collected  by  the 
present  writer  it  was  nearly  the  same,  3-75.  So  also  in  the  655  cases  of 
the  Collect  ive  Investigation  Report  ('  Brit.  Med.  Journ.,'  February  25th, 
1888),  the  mortality  was  3-3  per  cent.  But  at  St  Bartholomew's  Hospital 
Dr  Chiu-ch  found  only  ten  deaths  in  693  cases  (1-4  per  cent.). 

But  the  number  of  deaths  in  our  wards  varied  widely  in  different  years. 
From  1855  to  1867  (thirteen  years)  only  ten  fatal  cases  altogether  appear 
in  the  records.  From  1868  to  1884  (seventeen  years)  there  were  fifty  fatal 
cases,  and  the  numbers  in  the  several  years  were  as  follows  : — Two  in  1868, 
three  in  1869,  five  in  1870,  two  in  1871,  seven  in  1872,  two  in  1873,  seven 
in  1874,  six  in  1875,  three  in  1876,  six  in  1877,  one  in  1878,  three  in  1879, 
one  in  1880,  two  in  1881,  and  none  in  1882-3-4. 

In  three  of  these  fifty  cases  the  fatal  tennination  was  due  to  stenosis  of 
the  mitral  valve,  which  had  resulted  from  previous  attacks  of  acute  rheu- 
matism. In  only  four  cases  was  there  found  a  severe  and  recent  lesion  of 
the  valves  as  the  direct  result  of  the  rheumatism. 

In  eighteen  instances  death  was  attributed  to  pericarditis,  which  was 
sometimes  severe,  the  heart  being  covered  with  lymph,  and  there  being 
from  ten  to  sixteen  ounces  of  fluid,  often  stained  with  blood.  In  several 
of  these  cases  there  was  also  effusion  into  one  or  both  of  the  pleural 
cavities ;  twice  there  was  inflammation  of  the  mediastinum  ;  in  seven  cases 
the  muscular  substance  of  the  heart  was  obviously  involved  in  the  inflam- 
matory process.  Each  of  the  complications  in  question  may  be  supposed 
to  have  helped  in  bringing  about  the  patient's  death  ;  and  it  is  not  im- 
probable that  myocarditis  was  sometimes  present  when  it  was  not  noticed. 

Although  recent  endocarditis  existed  in  eleven  of  the  eighteen  oases,  it 
was  so  slight  that  it  could  not  be  considered  to  have  affected  the  issue. 

In  twenty-seven  fatal  cases  of  rheumatism  collected  by  the  writer,  sub- 
sequently to  the  last  series,  death  occurred  from  hyperpyrexia  with  delirium 
in  five,  the  ages  of  the  patients  ranging  from  twenty-three  to  thirty-one. 
One  patient  died  from  delirium  tremens  with  acute  pneumonia,  four  from 
pneumonia  with  cardiac  lesions,  thirteen  from  severe  pericarditis  or  valvular 
disease  or  both,  the  immediate  cause  of  death  in  two  being  ulcerative  endo- 
carditis and  embolism,  complicated  in  both  cases  by  chorea.  The  remain- 
ing three  died  from  accidental  causes  (diphtheria,  enteric  fever,  and  epi- 
lepsy) which  supervened  while  under  treatment  for  rheumatism. 

Rheumatic  hyperpyrexia. — That  cerebral  symptoms  sometimes  interrupt 
the  course  of  rheumatic  fever,  and  prove  rapidly  fatal,  has  long  been  known. 
By  Sir  Thomas  Watson  and  Dr  Latham  it  was  thought  that  they  depended 
on  cardiac  complications,  and  particularly  on  pericarditis ;  but  in  many 
cases  the  heart  is  found  free  from  all  signs  of  inflammation.  The  exist- 
ence of  meningitis  has  also  been  disproved. 

In  1867,  Dr  Ringer  related  three  cases  of  rheumatic  fever  in  which  ex- 
tremely high  temperatures  were  observed,  the  thermometer  having  risen 
from  104°— 105°  to  109*2°  or  even  110-8°  Fahr.    Dr  Kreuser  had  noticed 
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the  same  fact  in  Wiirtemberg  about  a  year  previously.  Many  similar 
cases  have  been  since  recorded,  both  in  England  and  abroad ;  at  Guy  s 
Hospital  in  seven  years  fourteen  patients  died  of  hypeq^yrexia  in  acute 
rheumatism. 

The  most  probable  pathology  of  this  terrible  complication  is  that  while 
the  high  temperature  is  consequent  upon  an  exhaustion  of  the  heat-regu- 
lating centre  in  the  bulb,  the  cerebral  symptoms  in  their  turn  result  from 
the  action  of  the  over-heated  blood  upon  the  brain. 

Unlike  the  occasional  high  temperatures  observed  in  severe  cases  of 
pneumonia  or  typhus  shortly  before  death,  the  hyperpyrexia  of  acute  rheu- 
matism may  suddenly  supervene  in  an  apparently  favourable  case.  One  of 
Dr  Ringer's  patients  seemed  to  have  recovered,  and  was  to  leave  the  hos- 
pital the  next  day,  when  cerebral  symptoms  set  in,  and  he  died  in  two 
hours,  with  a  temperature  of  110°. 

A  frequent  indication  of  the  onset  of  hyperpyrexia  is  that  the  patient 
loses  his  pains  and  finds  that  he  can  move  his  limbs  freely.  Unless 
the  temperature  falls  at  the  same  time,  this  is  a  warning  of  impending 
danger,  and  should  lead  to  the  use  of  the  thermometer  at  regular  intervals 
of  ten,  twenty,  or  thirty  minutes.  Another  warning  symptom  is  that  the 
skin  ceases  to  perspire. 

The  symptoms  of  rheumatic  hyperpyrexia  vary  in  character  in  differ- 
ent cases.  Sometimes  the  patient  becomes  drowsy,  appears  to  fall  asleep, 
and  rapidly  passes  into  a  state  of  unconsciousness,  with  contraction  of 
the  pupils,  and  dies  comatose.  Sometimes  he  grows  violently  maniacal, 
jumping  out  of  bed,  and  fighting  with  nurses  and  attendants.  Sometimes 
he  is  seized  with  convulsions,  or  with  tonic  spasms  and  opisthotonos.  His 
pulse  becomes  very  frequent,  from  140  to  136,  and  towards  the  last  it  may 
be  imperceptible.  His  breathing  is  much  accelerated,  and  his  face  shows 
the  dusky  purple  flush  of  venous  congestion. 

The  interval  which  elapses  from  the  commencement  of  the  hyperpyrexia 
to  the  fatal  termination  is  very  variable,  as  is  well  shown  by  comparison  of 
twenty-two  cases  made  by  Dr  Wilson  Fox.  In  one  instance  the  thermo- 
meter rose  from  103-5°  to  109°  in  two  hours,  while  in  two  others  a 
period  of  twenty-four  hours  passed  before  a  similar  point  was  reached. 
Even  when  the  temperature  is  107°  or  108°  the  patient  may  now  and  then 
continue  to  live  for  some  hours;  and  at  110°  there  has  been  an  interval 
of  from  one  to  two  hours  before  death  took  place. 

Dr  Fox  thought  that  hyperpyrexia  is  more  frequent  in  first  attacks  of 
rheumatic  fever  than  in  subsequent  ones  ;  and  subsequent  experience  has 
confirmed  this  belief.  As  shown  in  a  report  based  on  67  cases,  rheu- 
matic hyperpyrexia  is  nearly  twice  as  common  in  men  as  in  women 
('  Clin.  Trans.,'  vol.  xv,  pp.  261 — 312).   It  very  seldom  occurs  under  puberty. 

Of  late  years  rheumatic  hyperpyrexia  seems  to  be  decidedly  less  fre- 
quent than  before  1880,  and  this  we  may  hope  is  the  result  of  improved 
treatment. 

Rlieumatum  in  children. — In  the  case  of  patients  under  puberty,  rheu- 
matic fever  assumes  somewhat  special  characters.  It  is  often  subacute 
without  severe  pain  or  synovitis,  and  with  only  moderate  fever.  Moreover 
gout,  gonorrhceal  synovitis,  and  osteo-arthritis  are  unknown  at  that  age,  so 
that  if  multiple  arthritis  with  pyrexia  is  present  we  have  only  to  consider 
the  possibility  of  pyaemia  or  of  tuberculous  disease — pulpy  synovitis  or  caries 
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— affecting  more  than  one  joint.  The  articular  inflammation  is  sometimes 
so  slight  that  pain  and  swelling  have  to  be  inquired  for.  The  heart  is,  how- 
ever, extremely  apt  to  become  affected;  there  is  a  bruit  to  be  heard  in 
tai-  more  than  half,  some  writers  believe  in  nearly  all  cases  of  rheu- 
matism in  children.  Hyperpyrexia  is  very  rare.  Tonsillitis  is  common, 
and  erythema  is  not  infrequent.  Cases  of  rheumatic  pericarditis  or  endo- 
carditis or  pleurisy,  with  only  slight  pyrexia  and  no  discoverable  synovitis, 
are  very  rare  in  adults,  but  not  uncommon  in  children.  Chorea  is  a  fre- 
quent complication  or  sequel.  Lastly,  rheumatic  nodules  are  far  more 
frequent  and  numerous  than  in  adults.  An  hereditaiy  origin  is  more  often 
present,  or  more  easily  detected,  and  one  fx'om  cold  or  exposure  much 
less  frequent. 

Diagnosis. — Acute  rheumatism  is,  as  a  rule,  very  easy  to  recognise. 
But  there  ai'e  not  a  few  diseases  which  may  be  mistaken  for  it,  and  in  some 
exceptional  instances  it  may  be  impossible  to  decide  at  once. 

Dr  Fagge  was  called  into  the  hospital  one  Sunday  by  the  house  physi- 
cian to  see  a  girl  who  had  been  just  admitted  for  rhemnatio  fever,  and 
whose  temperature  was  very  high.  The  peculiarity  of  her  case  was  that  she 
was  covered  all  over  with  a  bright  scarlet  rash  (p.  190).  She  had  had  acute 
rheumatism  on  a  former  occasion,  and  the  real  nature  of  her  illness  was  not 
suspected  until  the  following  day,  when  the  papular  eruption  of  smallpox 
was  found  upon  her. 

In  several  instances  the  pains  in  the  limbs  produced  by  the  growth  of 
multiple  sarcomata,  especially  about  the  vertebrae,  so  as  to  compress  the 
spinal  nerves,  have  been  supposed  to  be  due  to  acute  or  to  subacute  rheu- 
matism. In  a  case  of  multiple  sarcoma  of  the  skin,  secondary  to  a 
growth  in  the  caecum,  under  the  writer's  care,  there  were  first  pains  and 
swelling  about  the  joints  which  he  mistook  for  rheumatism,  and  when  the 
sarcomata  appeared  he  supposed  them  to  be  purpuric  erythema — peliosis 
rheumatica. 

Affections  of  the  spinal  cord  in  the  early  stages  have  been  regarded  as 
rheumatic  on  account  of  the  pains  to  which  they  gave  rise,  until  paralysis 
supervened  ;  and  it  must  not  be  forgotten  that  in  some  spinal  cases,  and 
notably  in  tabes,  the  joints  may  actually  suffer. 

The  pains  and  synovitis  produced  by  syphilis  have  before  now  been 
mistaken  for  rheumatism.  Scorbutus,  purpura,  and  hcemophilia  must  also 
be  remembered  as  diseases  in  which  articular  effusion  is  by  no  means  rare. 

The  diagnosis  from  an  acute  attack  of  gout  is  occasionally  difficult  when 
the  latter  occurs  for  the  first  time  in  a  young  subject,  but  such  cases  are 
mostly  hereditary,  and  normal  cardiac  sounds  would  be  unusual  in  rheu- 
matism at  that  age.  The  degree  of  fever,  the  locality  of  the  arthritis,  and, 
above  all,  its  shifting  from  joint  to  joint  without  leaving  traces  behind,  are 
the  chief  additional  marks  which  distinguish  rheumatism  from  gout.  The 
diagnosis  from  gonorrhoeal  synovitis  and  from  osteo-arthritis  will  be  given 
hereafter  (pp.  516  and  527). 

A  useful  means  of  diagnosis  of  doubtful  cases  in  children  is  afforded  by 
the  presence  of  the  "  rheumatic  nodules  "  described  above  (p.  489). 

The  writer  had  once  a  man  of  about  fifty  under  his  care,  who  appeared 
to  be  suffering  from  rheumatic  fever ;  but  soon  diarrhoea  and  then  a  rose- 
rash  appeared,  and  the  diagnosis  was  altered  to  that  of  enteric  fever.  He 
died  at  an  early  stage  of  the  disease  from  perforation,  and  after  death  it 
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was  clear,  from  the  condition  of  the  joints,  the  heart,  and  the  intestines, 
that  the  two  diseases  had  co-existed. 

Perhaps  the  most  common  and  serious  error  is  mistaking  for  rheu- 
matic fever  one  of  those  forms  of  prjmnia  which  come  particularly  before 
physicians  because  they  are  not  secondary  to  a  wound  or  obvious  source  of 
suppuration.  The  most  frequent  primary  lesion  is  caries  of  the  petrous 
bone,  which  may  be  recognised  by  otorrhoea,  or  by  foetor  of  a  fragment  of 
cotton  wool  left  in  the  meatus,  even  when  there  is  no  obvious  discharge  of 
pus,  by  perforation  of  the  membrana  tympani,  and  by  tenderness  over  the 
mastoid  process  or  the  jugular  vein.  Sometimes  the  pyaemia  is  due  to  acut-e 
osteomyelitis  of  a  long  bone ;  or  acute  periostitis  with  suppuration  and 
secondary  synovitis  may  in  like  manner  simulate  rheumatism.  Occasionally, 
in  spite  of  all  care,  diagnosis  is  impossible  till  after  death,  and  difficult 
even  then. 

Cases. — (1)  lu  1879  Dr  Goodliart  made  au  autopsy  in  tlie  case  of  a  boy  aged  sixteen, 
who  had  been  lying  foi-  five  days  in  a  medical  ward  in  a  typhoid  condition.  He  had  a  systolic 
murmur;  his  temperature  was  103*8°  on  admission,  bis  pulse  132,  his  respirations  48. 
He  had  been  attacked  with  pains  and  with  chilliness  five  days  before  his  admission.  Numerous 
abscesses  were  found  in  the  lungs  and  in  the  kidneys.  Evidently,  therefore,  the  case  was 
one  of  pyemia;  but  it  was  not  until  after  nearly  every  bone  bad  been  examined  that 
Dr  Goodhart  discovered  suppuration  beneath  the  periosteum  of  the  lower  end  of  the  right 
fibula.  On  the  tricuspiil  valve  there  was  a  vegetation  of  the  size  of  a  pea,  witb  a  little 
ulcer  beneath,  which  had  torn  through  some  of  the  chordaj. 

(2,3)  Two  such  cases  occurred  under  the  writer's  care  in  1897.  Both  patients  were  boys ; 
both  had  pyrexia  with  synovitis,  and  were  admitted  for  rheumatic  fever,  but  the  absence 
of  cardiac  symptoms,  and  the  pain  being  limited  to  one  hip  and  to  one  shoulder,  as  well 
as  the  high  but  intermittent  temperature,  and  in  one  case  rigoi's,  pointed  to  pyaemia. 
This  was  traced  to  the  neck  of  the  femur  in  one  case,  and  to  the  scapula  in  the  other ; 
but  though  active  surgical  treatment  was  carried  out,  both  patients  died. 

(4)  A  youth  was  admitted  under  Dr  Moxon  in  1877,  who  had  nine  days  before  been 
attacked  with  headache,  sickness,  and  rigors,  followed  by  profuse  sweating  and  by  pains 
in  the  joints.  Salicylic  acid  was  prescribed,  but  the  temperature  rose  and  delirium  set  in, 
BO  that  cold  baths  were  employed  on  several  occasions.  The  question  whether  the  disease 
could  be  pxaimia  was  formally  discussed,  and  negatived  in  favour  of  the  diagnosis  of  acute 
rheumatism.  He  made  no  complaint  of  the  thigh,  as  being  more  painful  than  other  parts, 
when  he  was  being  moved  into  or  out  of  the  bath.  Yet  at  the  autopsy  not  only  was  there 
osteitis  of  the  lower  part  of  the  shaft  of  the  right  femur  and  of  the  adjacent  epiphysis,  but 
the  bone  was  denuded  of  its  periosteum,  and  tiiere  was  a  large  collection  of  pus  beneath 
the  muscles.  There  was  also  suppuration  about  the  shoulder,  and  pyaemic  abscesses  in  the 
lungs  and  heart. 

An  important  distinction  between  acute  rheumatism  and  pyaemia  is  that 
in  rheumatism  the  pain  and  swelling  are  transient  in  one  joint.  But  that 
this  criterion  is  not  perfect  is  proved  by  the  case  of  a  boy  who  died  of 
pyaemia  in  a  surgical  ward,  and  who  for  a  time  had  flying  pains  in  the  joints. 

Most  of  the  cases  of  pyaemia  from  osteomyelitis  or  periostitis  seem  to 
occur  in  youths  between  ten  and  twenty  years  of  age.  As  a  rule,  the  dia- 
gnosis is  rendered  comparatively  easy  by  the  severe  constitutional  dis- 
turbance, by  the  presence  of  rigors,  and  often  by  the  skin  being  sallow 
and  diry  instead  of  sweating  ;  the  joints,  too,  show  a  deeper  blush,  they  are 
more  frequently  hot,  and  the  temperature  is  more  irregular  than  in  rheu- 
matism. 

Certain  eruptions,  which  are  sometimes  associated  with  pyaemia,  may 
simulate  rheumatic  erythema.  Beside  the  scarlet  rash  which  is  compara- 
tively common  in  surgical  wards,  and  is  really  scarlatina,  there  are  cases  in 
which  the  skin  presents  more  unusual  appearances. 
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In  1861  a  boy  of  thirteen  was  admitted  into  hospital  who  had  for  a  week  been  treated 
for  rheumatic  fever,  but  whose  disease  was  at  once  recognised  to  be  pyajuiia,  there  being  a 
large  abscess  of  the  thigh.  Towards  the  last  his  body  became  covered  with  "a  purplish 
rash,  resembling  the  mottled  rash  of  typhus,  partly  consisting  ot  petechias  (probably  tlea- 
bites),  but  also  of  papules,  which  became  vesicular  at  the  apices  and  slightly  scabbed." 

In  another  patient,  in  1874,  pustules  appeared  on  the  back  and  on  the  abdomen  two 
days  before  death.  Pustular  eruptions  are  also  mentioned  in  two  instances  of  "  sponta- 
neous pyaemia,"  collected  by  the  Pathological  Society's  Committee  in  1879. 

In  regard  to  all  such  cases,  one  must  be  careful  not  to  overlook  the 
presence  of  glariders.  That  disease  at  its  comxnencenient  has  been  more 
than  once  mistaken  for  acute  rheumatism. 

Another  class  of  cases  which  are  likely  to  be  set  down  to  acute  rheu- 
matism are  those  of  />yiem?a  frorn  gonurrhoea. 

In  1872  a  young  w^oman  in  advanced  pregnancy  was  admitted  into  Guy's  Hospital  with 
what  was  supposed  to  be  rheumatic  fever.  An  hour  later  she  w^as  delivered  of  a  child, 
which  survived  for  some  days.  She  was  now  seen  to  be  suffering  from  pyaemia,  and  four 
days  afterwards  she  died.  At  the  autopsy  an  abscess  was  found  in  the  subserous  tissue  near 
the  right  ovary,  and  there  were  softening  thrombi  in  the  adjacent  veins,  no  doubt  starting 
in  pyosalpinx  from  a  vaginal,  probably  gonorrhoeal  discharge. 

JEtiology. — Acute  rheumatism  is  generally  attributed  to  cold.  But 
this  is  open  to  question.  Exposure  to  cold  winds,  or  travelling  in  winter 
or  in  cold  climates,  or  insufficient  clothing  does  not  cause  it.  The  only 
efficient  kind  of  cold  is  getting  wet  through.  The  patient  is  sometimes 
attacked  ^^^thin  a  few  hours  after  being  out  in  the  rain ;  but  when  there 
has  been  an  interval  of  a  week  or  more,  the  causal  relation  of  the  events 
is  more  doubtful.  Careful  inquiiy  as  to  previous  exposure  to  wet  and  cold 
has  led  to  a  negative  statement  in  probably  half  of  the  writer's  patients  ; 
and  there  is  no  question  that  many,  and  perhaps  the  majority,  of  cases  of 
acute  rheumatism  are  not  due  to  any  unusual  exposure.  The  general  belief 
to  the  contrary  probably  depends  on  the  unlucky  ambiguity  of  the  word. 
Muscular  "  rheumatism  "  is  no  doubt  caused  by  wet  and  chill. 

Season. — Rheumatic  fever  is  supposed  to  be  more  common  in  the  winter 
and  spring  than  at  other  seasons  of  the  year.  Haygarth,  who  in  1805 
first  published  exact  statistical  observations  of  cases  of  rheumatism 
(170  in  number),  found  as  many  of  them  to  have  begun  in  the  five  cold 
months  (December  to  April)  as  in  the  seven  warmer  months — not  more, 
perhaps,  than  an  accidental  diflEerence.  The  number  of  cases  of  rheumatism 
admitted  into  the  wards  of  hospitals  in  London  at  different  times  is  liable 
to  wide  variations  which  are  not  attributable  to  changes  in  the  weather  ;  for 
several  weeks  hardly  a  case  may  present  itself,  and  then  a  great  many 
may  appear  within  a  few  days. 

A  review  of  the  statistics  at  Guy's  Hospital  during  ten  years,  collected 
for  the  wi-iter  by  Mr  Capes,  shows  that  the  largest  numbers  of  admissions 
were  in  September  (158)  and  November  (136)  :  and  the  next  largest  in 
October,  January,  and  April  (127  each).  There  were  not  so  many  in  May, 
June,  and  August  (108 — 112) ;  fewer  in  December,  February,  and  July 
(about  100)  ;  and  fewest  in  March  (69).  Dr  Archibald  Garrod  gives  a  series 
of  similar  observations  by  nine  different  writers  in  the  fifth  chapter  of  his 
work  on  '  Rheumatism,'  and  finds  great  discrepancy  in  the  results.  Still, 
on  the  whole,  Dr  Gabbet's  2000  cases  from  the  London  Hospital,  and  Dr 
Church's  2000  all  but  6  from  St  Bartholomew's,  show,  as  those  published 
by  the  present  writer,  that  September,  October,  and  November  are  the 
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favourite  months  for  Rheumatic  Fever,  so  that  we  may  repeat  Sydenham's 
original  statement,  "  XuUo  non  tempore  incessit  hie  morbus,  maxime 
autumno." 

Climate. — The  geographical  distribution  of  the  disease  is  as  yet  too  im- 
perfectly known  to  enable  one  to  state  positively  its  bearings  upon  the 
aetiology  of  rheumatic  fever.  Hirsch  gives  a  large  amount  of  informa- 
tion ;  but  with  regard  to  many  of  the  statements  which  he  cites,  it  is 
difl&cult  to  tell  whether  acute  rheumatism  is  meant,  to  the  exclusion  of 
the  vague  affections  which  are  so  often  labelled  "  rheumatic."  *  In  Cornwall 
and  South  Devon  rheumatic  fever  is  comparatively  infrequent ;  in  a  dis- 
pensary practice  during  four  and  a  half  years  in  Cornwall,  only  four  cases 
occurred,  and  medical  men  practising  in  Exeter  say  that  it  is  seldom  seen 
in  that  city.  The  Isle  of  Wight  and  Guernsey  are  said  to  enjoy  a  similar 
degree  of  immunity  from  the  disease.  In  the  United  States  "  rheumatism  " 
appears  to  be  far  more  frequent  in  the  Southern  than  in  the  North-eastern 
States,  where  the  climate  is  comparatively  cold  and  changeable.  It  is  said 
to  be  rare  in  Canada  and  in  Australia,  both  dry  climates,  though  veiy  differ- 
ent in  temperature,  and  to  be  common  in  Mexico,  in  Egypt,  and  at  the  Cape, 
also  dry  climates.  Palgrave  found  both  rheumatism  and  rheumatic  disease 
of  the  heart  common  in  the  pure,  keen,  and  dry  atmosphere  of  the  Nejid  in 
Central  Arabia.    Both  are  rare  in  India  and  the  Tropics  generally. 

Fatigue  is,  according  to  some  authors,  an  exciting  cause  of  rheumatism. 
It  not  infrequently  sets  in  immediately  after  a  long  march,  and  its  great 
frequency  in  servant-girls  is  supposed  to  be  due  to  their  often  being 
sadly  overworked.  Some  of  the  occupations  which  furnish  a  large  number 
of  cases  involve  hard  muscular  work.  Rheumatic  fever  is  certainly  more 
common  among  hospital  patients  than  in  private  practice. 

There  can  be  no  doubt  that  certain  families  are  particularly  liable  to 
suffer  from  rheumatic  fever;  several  children  of  the  same  parents  are 
often  affected  by  it,  and  others  have  chorea.  Garrod  traced  an  heredita/ry 
predisposition  in  about  a  quarter  of  his  patients,  Fuller  in  27,  and  Chomel 
in  33  per  cent.  Among  400  hospital  patients  the  writer  found  it  in  68, 
i.  e.  in  17  per  cent.  Dr  Archibald  Garrod  reports  that,  among  500  cases 
of  patients  at  St  Bartholomew's  Hospital  who  had  never  had  rheumatism, 
105,  or  21  per  cent.,  gave  an  account  of  rheumatic  fever  in  near  relatives  ; 
while,  compared  with  this  general  coincidence,  he  foimd  that,  of  500 

patients  with  acute  rhemnatism  themselves,  more  than  150  (30  35  per 

cent.)  could  give  a  history  of  the  same  disease  in  near  relatives. 

Whether  the  disease  is  more  apt  to  occur  in  persons  of  one  complexion 
than  in  those  of  another  is  very  doubtful.  Mr  Hutchinson  (following 
Bazin)  is  convinced  that  there  is  a  "  diathesis "  which  is  termed  by 
him  arthritic,  and  which  is  common  to  gout,  rheiunatism,  and  arthritis 
-deformans.  A  very  general  impression  is  that  most  patients  with  rheu- 
matic fever  have  light  hair  and  grey  eyes.  But  this  applies  to  all  diseases 
in  England,  because  our  population  is  chiefly  xanthochroic. 

Rheumatism  not  infrequently  follows  scarlet  fever,  usually  durino-  the 
stage  of  desquamation  f  (cf.  supra,  p.  176).  A  similar  affection  sometimes 
occurs  as  a  sequel  of  dysentery,  but  probably  this  is  not  true  rheumatism. 
The  puerperal  state  is  also  believed  to  dispose  to  rheumatic  fever. 

*  The  same  remark  applies  to  the  statistical  tables  i,  ii,and  iii,  appendix  to  Dr  Chnr^.h'9 
valuable  article  in  '  Allbutt's  System,'  pp.  32-4.  »-nurcn  s 

t  See  papers  by  Dr  Thos.  Barlow  and  by  Dr  Ashby,  '  Brit.  Med.  Journ.,'  Sept.  15, 1883 
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Sex. — Men  are  somewhat  more  liable  than  women  to  fheumatic  fever,  in 
about  the  proportion  of  5  to  4  ;  a  difference  which  is  probablj  too  small  to 
be  significant,  though  it  has  been  ascribed  to  the  harder  work  of  men  and 
their  greater  exposure  to  weather.  Of  Dr  Goodhart's  69  cases  in  children 
below  fourteen,  27  occurred  in  boys  and  42  in  girls. 

Among  400  cases  at  Guy's  Hospital  the  numbers  were  223  men  to  177 
women.  Of  654  cases  recorded  by  the  Collective  Investigation  Committee 
(•  Brit.  Med.  Joum.,'  Feb.  25th,  1888)  were  375  men  to  279  women. 

^9^- — Rheumatism  is  a  disease  of  youth :  a  large  proportion  of  first 
attacks  take  place  in  children  and  in  young  adults  ;  and  it  seldom  occurs 
for  the  first  time  after  the  age  of  fifty: — "  Hie  morbus,  prse  caeteris,  annis 
florentes  (iiicessit)  et  6[r  yow  y^Xujpov  "  (Sydenham).  In  infants  under  two 
or  three  years  old  it  is  veiy  uncommon  ;  only  a  few  eases  have  been  re- 
corded, one  at  the  age  of  twenty-three  days  by  Widerhofer,  another  at 
four  weeks  by  Stager,  and  one  at  ten  months  by  Henoch  (all  quoted  by 
Senator). 

About  four  fifths  of  first  attacks  occur  between  eleven  and  thirty.  At 
Guy's  Hospital,  out  of  365  first  cases,  22  fell  between  five  and  ten,  179 
between  ten  and  twenty,  118  between  twenty  and  thirty,  34  between  thirty 
and  forty,  and  only  12  above  forty.  Even  second  and  third  attacks  become 
less  frequent  as  the  patient  grows  older.  The  writer  has  met  with  one  case 
in  a  woman  of  sixty-one,  and  one  in  a  man  of  seventy-three. 

Putting  together  683  cases  (whether  first  or  later)  from  St  Bartho- 
lomew's Hospital  (Dr  Garrod)  and  620  from  Guy's  Hospital: — Out  of  the 
total  1303,  48  occurred  under  ten,  521  between  ten  and  twenty,  441  between 
twenty  and  thirty,  195  between  thirty  and  forty,  69  between  forty  and 
fifty,  and  30  above  fifty. 

On  the  whole,  we  must  confess  that  the  conditions  of  rheumatism  are 
obscure.  Practically  all  that  can  be  said  is  that  those  who  are  young, 
those  who  are  poor,  and  those  who  have  suffered  from  it  already,  are  the 
most  likely  to  be  attacked  by  the  disease. 

Pathnlogy. — The  pathological  allies  of  rheumatic  fever  are  Chorea  and 
Erythema.  Difficult  as  it  may  be  to  distinguish  it  in  certain  cases  from 
gout,  or  osteo-arthritis,  or  even  from  gonorrhoeal  synovitis  or  pysemia,  this 
is  no  evidence  of  the  diseases  being  related,  any  more  than  the  same  or 
greater  difficulty  of  diagnosis  in  cases  of  fracture  or  dislocation,  tubercle 
or  typhoid  fever,  intestinal  obstruction  or  peritonitis.  As  for  mixed  or 
hybrid  forms  of  disease,  not  only  is  their  existence  unproved,  but  the  notion 
of  a  hybrid  between  two  diseases  is  equally  absurd,  whether  we  regard 
them  as  due  to  a  chemical  poison,  or  a  spore-bearing  microphyte,  or  as  an 
abstract  expression  for  a  constantly  recurring  combination  of  symptoms. 

The  essential  nature  of  the  disease  is  quite  unknown.  It  has  been 
ascribed  with  equal  confidence  to  a  destination  of  diseased  humours,  to  a 
disturbance  of  nei'vous  centres  or  of  trophic  nei-ves,  to  the  presence  of  a 
bacillus,  and  to  an  organic  poison  in  the  blood. 

Dr  Fagge,  like  other  physicians,  was  attracted  to  the  view,  originally 
suggested  by  Prout,  that  the  poison  of  rheumatic  fever  is  lactic  acid. 
Analogy,  a  fallacious  guide,  argues  that  rheumatism,  like  gout,  may  be  due 
to  some  acid  in  the  blood  ;  but,  in  spite  of  its  peculiar  sour  smell,  we  have 
seen  that  the  sweat  of  rheumatism  is  not  more  acid  than  usual.  In  1853 
Dr  B.  W.  Richardson  published  a  series  of  experiments  upon  cats,  which 
VOL.  r.  32 
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were  believed  by  him  to  show  that  the  injection  of  lactic  acid  into  the  peri- 
toneal cavity  was  capable  of  setting  up  endocarditis ;  but  eight  years  later 
Reyher,  in  •  Virchow's  Archiv,'  pointed  out  that  appearances  precisely 
similar  are  constantly  seen  in  the  cai'diac  valves  of  healthy  cats.  After 
this  the  lactic  acid  theory  languished,  until,  in  1871,  Dr  Balthazar  Foster, 
of  Birmingham,  recorded  in  the  'British  Medical  Journal'  two  cases  m 
each  of  which  the  administration  of  this  acid  (in  doses  of  iTlxv  to  t)\1xxv), 
with  a  view  to  check  diabetes,  was  followed  by  the  occurrence  of  painful 
swellings  of  the  joints  like  acute  rheumatism.  Kiilz,  in  his  '  Beitrage  zur 
Path.  u.  Ther.  d.  Diabetes,'  related  a  case  in  which  lactic  acid  set  up  pams 
called  "  rheumatic "  in  the  hip  and  thigh.  But  the  same  drug  has  been 
repeatedly  administered  to  other  patients  and  to  healthy  persons  without 
result.  Lastly,  a  plausible  hypothesis  is  that  under  the  influence  of  cold 
the  lactic  acid  which  is  always  formed  as  the  result  of  muscular  exertion 
fails  to  be  destroyed  by  oxidation,  as  it  should  be,  and  that  when  so  accu- 
mulated it  acts  as  an  irritant  to  the  joints.  Until  better  evidence  than 
imperfect  observation,  hypothetical  chemistry,  and  vague  conjecture  is  given, 
we  may  defer  acceptance  of  the  last  of  the  himioral  theories.* 

It  has  often  been  suggested  that  rheumatism  is  a  specific  fever,  and 
within  the  last  few  years  the  discoveiy  of  its  infective  microbe  has  been 
repeatedly  annoimced.  But  none  of  the  criteria  stated  above  (p.  18)  have 
been  satisfied ;  and,  apart  from  the  evidence  of  the  laboratory,  the  natural 
history  of  the  disease  is  strikingly  unlike  that  of  a  specific  fever.  It  is 
not  contagious,  it  does  not  nm  a  definite  course,  and  it  does  not  protect 
against  future  attacks.! 

A  relation  between  malaria  and  rheumatism  was  a  pardonable  guess  at 
the  beginning  of  the  present  century,  but  there  is  not  the  least  evidence  in 
its  favour  as  a  serious  hypothesis. 

Treatment. — Formerly  the  treatment  of  rheumatism  was  not  satisfac- 
tory. A  variety  of  medicines  were  prescribed,  each  of  which  appeared 
to  be  highly  successful  in  some  cases,  while  it  utterly  failed  in  others. 
Some  physicians,  among  them  the  late  Dr  Fuller,  of  St  George's  Hospital, 
recommended  the  administration  of  alkalies,  in  such  doses  as  to  maintain 
an  alkaline  reaction  of  the  urine  ;  others,  following  Dr  Rees  and  Prof.  Lebert, 
trusted  to  lemon-juice.  Some  gave  bark  (as  Haygarth  recommended),  or  qui- 
nine, others  the  tincture  of  iron,  others  colchicum,  others  ergot,  others  propyl- 
amine (or  rather  trimethylamine).  The  late  Dr  Herbert  Davies  advocated 
the  employment  of  blisters  to  all  the  affected  joints  ;  svurounding  the  knees, 
for  example,  with  strips  of  emplastrum  cantharidis  three  inches  wide.  It 
seems  to  be  certain  that  the  blistering  plan  is  often  followed  by  a  rapid 
subsidence  of  pain,  but  there  is  the  disadvantage  that  when  carried  out  fully 

*  As  ingjenious  hypotheses  on  the  chemical  origin  of  rhenmatisin  should  be  mentioned 
Dr  Latham's  'Croonian  Lectures'  of  1886,  and  Dr  Haig's  more  recent  papers.  The  inha- 
lation of  sewer  gas  as  a  cause  of  rheumatic  fever  has  been  put  forward  by  Dr  B.  N.  Dalton, 
in  a  practical  paper  in  the  'British  Medical  Journal'  for  1890. 

t  For  all  that  can  be  at  present  brought  forward  in  favour  of  rheumatic  fever  being 
an  infective  specific  disease  the  reader  is  referred  to  Dr  Newsholme's  interesting  Milroy 
Lectures  for  1895  ('Lancet').  Achalme  in  1891  and  Thiroloix  in  1897  ('Comptes  rendus 
de  la  Soc.  de  Biol.,'  March  19th  and  October  15th,  1897)  have  described  probably  the  same 
anaerobic  bacillus  as  present  in  the  blood,  in  the  joints,  and  in  the  serous  effusion  of  a  rheu- 
matic pleurisy.  Injected  into  rabbits  it  produced  effusion  in  the  joints,  pleura,  and  peri- 
cardium. Sahli,  Choostek,  and  other  good  observers  have  worked  in  the  same  direction,  but 
no  conclusive  results  have  been  attained. 
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it  is  apt  to  produce  strangury,  and  (as  Senator  has  shown  in  vol.  Ix  of 
■  Virchow's  Archiv  ')  it  sometimes  leads  to  inflammatory  exudation  in  the 
urine,  which  may  not  only  contain  flakes  when  voided,  but  even  coagulate 
afterwards.  Moreover  it  may  produce  local  sloughing  ;  and,  after  all,  the 
local  synovitis  is  not  the  disease. 

Certain  physicians  always  suspected  that  the  apparent  success  of  various 
methods  of  curing  rheumatism  might,  ai'ter  all,  be  fallacious,  and  that  the 
result  would  have  been  the  same  if  nothino:  had  been  done.  Sir  Thomas 
Watson  used  to  cite,  but  without  assenting  to  it,  the  dictum  of  Dr  Warren, 
who,  when  asked  what  was  good  for  rheumatic  fever,  replied,  "  Six  weeks." 
Since  then  careful  observations  have  been  systematically  recorded  of  cases 
left  without  active  medication.  Such  an  "  expectant  treatment,"  as  it  has 
been  termed,  seems  to  have  been  first  tried  by  Lebert,  who  in  1860  pub- 
lished the  results  in  nine  patients.  A  few  years  later  Sutton  published  in 
the  '  Guy's  Hospital  Reports '  for  1866  the  details  of  twenty-five  cases, 
treated  by  Sir  William  Gull. 

It  is  wrong  to  consider  the  "  expectant"  treatment  carried  out  by  Gull 
as  doing  nothing.  It  was  the  same  rational  treatment  used  in  cases  of 
pneumonia,  of  enteric  or  scarlet  fever,  and  of  fractured  limbs.  The  patients 
were  kept  perfectly  undisturbed,  no  strangers  were  allowed  tO'  approach 
their  beds,  they  were  screened  from  draughts,  and  the  light  was  shaded. 
Their  joints  were  covered  with  cotton  wool  over  lint  dipped  in  laudanum, 
and  were  protected  from  pressiire  by  cradles.  Except  under  very  special 
circumstances  no  laxative  was  allowed.  They  were  given  an  effervescing 
julep,  or  any  cooling  drink  preferred,  and  a  grain  of  opium  was  ad- 
ministered every  night,  or  oftener  if  the  pain  was  severe.  Under  this 
treatment,  if  there  were  few  brilliant  recoveries,  there  was  on  the  whole 
far  less  pain  and  distress,  a  shorter  average  course,  less  cardiac  disturbance, 
and  a  more  safe  and  rapid  convalescence  than  under  the  antiphlogistic  treat- 
ment of  Bouillaud  at  La  Charite,  the  lemon-juice  of  Rees,  the  alkaline 
treatment  of  Fuller  (each  of  which  the  writer  had  the  opportunity  of 
comparing  with  Dr  Gull's),  or  any  other  plan  which,  was  in  use  before  the 
introduction  of  salicin. 

These  observations  proved  incidentally  that  rheumatism,  unlike  the 
specific  fevers,  has  no  fixed  duration.  The  length  of  time  during  which 
active  symptoms  continued,  including  that  passed  before  admission  as  well 
as  subsequently,  varied  from  nine  to  thirty-four  days.  On  striking  an 
average,  the  course  of  the  disease,  as  measured  by  the  period  at  which  there 
is  freedom  both  from  pyrexia  and  from  pain,  is  much  shorter  than  that 
named  by  Dr  Warren.  Gull  and  Sutton  made  it  nineteen  days ;  Lebert 
gave  sixteen  days  as  the  average  time  for  marked  improvement,  twenty- 
two  days  as  that  for  convalescence. 

"  In  attempting  to  compare  cases  of  acute  rheumatism  left  to  them- 
selves, with  those  submitted  to  treatment  by  drugs,  there  is  a  funda- 
mental difficulty.  Strictly  speaking,  those  cases  only  are  comparable  in 
which  the  treatment  was  begun  on  the  very  day  on  which  the  patient  was 
taken  ill.  But  to  include  only  such  cases  would  be  not  only  to  limit  the 
field  of  observation  almost  entirely  to  private  practice,  but  also  to  ensure 
that  the  cases  accepted  should  be  of  far  more  than  average  severity,  since 
only  patients  seized  with  severe  symptoms  are  likely  to  seek  medical  advice 
at  once.  It  is  therefore  impossible  to  reject  cases  which  have  come  under 
treatment  at  varying  periods  of  the  disease.    But  now  arises  the  question 
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whether  one  should  take  into  account  the  time  which  the  disease  has  lasted 
before  the  patient  is  seen.  It  is  clear  that  if  treatment  is  effective  the 
fact  must  be  brought  out  most  strikingly  when  this  time  before  treatment 
is  left  out  of  consideration;  on  the  other  hand,  if  it  was  ineffectual,  we 
should  take  the  whole  duration  of  the  cases  as  a  basis  for  comparison. 

It  is  easy  to  prepare  both  sets  of  figures,  as  was  done  by  Gull  and 
Sutton  ;  and  in  dealing  with  average  results,  no  serious  error  is  likely  to 
arise  whichever  set  be  adopted — provided  the  cases  are  numerous,  so  that 
each  group  may  contain  its  proportion  of  patients  brought  under  treat- 
ment at  an  early  stage,  and  of  those  in  whom  the  disease  had  lasted 
several  days. 

"  But  there  remains  another  objection  to  the  employment  of  averages, 
which  invalidates  the  comparisons  made  by  Gull  and  Sutton  of  the  results 
obtained  by  the  "  expectant  with  those  by  other  methods.  The  objection 
is  that  some  cases  of  rheumatic  fever  run  a  protracted  course,  owing  to 
frequent  relapses,  and  instead  of  terminating  in  a  few  weeks,  last  for 
months.  One  cannot  be  surprised  that  no  such  cases  appear  in  Gull's  and 
Sutton's  lists ;  for  it  would  be  impossible  to  keep  the  patients  week  after 
week  under  observation  without  attempting  something  for  their  relief  ;  and 
afterwards,  in  tabulating  results,  the  fact  of  treatment  having  been  adopted 
would  be  sufficient  to  exclude  them.  But  w^hen  one  is  dealing  with  a  series 
of  cases  submitted  to  any  particular  treatment,  it  becomes  impossible  to 
reject  the  cases  in  question  ;  and  when  an  average  is  taken,  a  few  such 
cases  would  swamp  the  rest  in  which  treatment  may  have  been  successful. 

It  appears  that  the  only  fair  way  of  using  Gull's  and  Sutton's  cases  is 
to  tabulate  the  length  of  time  that  symptoms  lasted  after  admission  :  the 
list  is  then  as  follows,  a  fatal  case  being  excluded." — (C.  H.  F.)  ' 

Table  I. — Natural  Course  of  Twenty-four  Cases. 


Duration  of  Symptoms    Number  of 
while  in  Hospital.    ;  Cases. 


Duration  of  Symptoms  before  A.dmission. 


3  days  . 

4  days . 

5  days  . 

6  days  . 

7  days . 

8  days  . 

9  days  . 

10  days . 

11  days . 

12  days  . 

13  days  . 

14  days  . 
16  days  . 


1  .    .  21  days 


1 
1 
2 
3 
1 
1 
2 
3 
2 
1 


5  days 

Uncertain  

7  days,  5  days  (average  6)  .  .  .  . 
3  days,  3  days,  14  days  (average  6-3) 

5  days   

9  days   

8  days,  5  days  (average  6"5)  .  .  . 
8  days,  5  days,  5  days  (average  6) 

6  days,  10  days  (average  8)  .  .  .  . 
6  days   

"I  .    .14  days  

2  .    .   12  days,  6  days  (average  9)   .    .    .  . 

18  days .    .     .    .   1   .    .   12  days  

21  days .    .     .    .  \  ,    .     4  days  

27  days  .    .     .    .   \   .    .     1  days  


Total  days'  illness. 


24 
9 


12 

13 

13 

18 

16-5 

17 

20 

19 

28 

25 

30 

25 

84 


Duration  before  admission  of  23  cases  in  which  it  could  be  determined— 180  days  • 

giving  an  average  of  7"8  days.  ' 

If  we  now  compare  the  natural  course  of  the  disease  with  the  results 
of  three  different  methods  of  treating  rheumatism,  as  recorded  by  their 
several  advocates  (see  Table  II),  it  seems  clear  that  no  striking  success 
can  be  claimed  for  any  of  these  three  plans  of  treatment. 


TREATMENT  501 
Table  11. — Results  of  Treatment  hy  Lemon-juice,  Alkalies,  and  Blisters. 


Duration  of  Symptoms 
after  Commencement  of 
Treatment. 


Lemon-juice. 
Dr  Owen  Rees 
('Guy's  Hosp.  Rep.,'  xii). 


Bicarbonate  of  Potass. 

Dr  Garroil  ('Med.- 
Cliir.  Trans.,'  xxxviii). 


Free  Blistering. 
Dr  Davies 
('  Lond.  Hosp.  Rep,,'  i). 


1  day 

2  (lays 

3  days 

4  days 

5  days 
f»  days 

7  days 

8  dnys 

9  days 

10  days 

11  days 

12  days 

13  days 

14  diiys 


Total  73  cases 


1 
2 

1 

2 


9  cases 


1   — 

3   — 

8   — 

6  .....  1 
«  .....  2 

7  .....  1 
5  .....  2 
9  .....  1 

2  .....   

4 

—   1 

Doubtful   ....  5 


51  cases 


13  cases 


Salicin. — Happily,  it  has  now  been  conclusively  shown  that  the  duration 
of  rheumatism  may  be  shortened,  and  its  pain  quickly  relieved,  by  the 
administration  of  salicylic  acid  or  its  alkaline  salts  or  salicin.  It  was  in 
January,  1876,  that  Dr  Strieker,  assistant  in  Traube's  Clinic  in  Berlin, 
drew  attention  to  the  use  of  salicylic  acid  in  rheumatism.  It  had  been 
used  there  for  some  months,  and  the  same  medicine  had  been  employed 
at  Basle  by  Buss.  Salicin  was  originally  advocated  by  Dr  T.  J.  Maclagan, 
in  March,  1876,  in  the  "  Lancet.'  * 

After  a  period  of  reasonable  scepticismf  and  trial,  the  salicyl  treatment 
became  firmly  established  in  this  country  and  in  Germany,  and  was  intro- 
duced into  France  by  Professor  See.  Almost  all  physicians  in  Europe  and 
America  now  use  it. 

wSalicylic  acid,  as  originally  used  in  Germany,  is  an  unsuitable  form  of 
the  remedy.  It  is  insoluble,  bulky,  unpleasant,  and  irritating.  It  is  now 
always  neutralised  by  ammonia,  potash,  or  soda,  and  the  soda  salt  is  the 
one  generally  used.  It  is  probably  less  depressing  to  the  heart  than  salicy- 
late of  potass,  but  it  is  often  well  to  add  sp.  ammoniae  co.  or  alcohol  so  as  to 
obviate  this  result.  Salicin  is  an  agreeable  remedy,  and  is  now  scarcely,  if 
at  all,  more  expensive  than  the  salicylates.  It  is  also  less  irritating  to  the 
stomach  and  bowels,  and  milder  in  its  general  effects.  But  it  sometimes 
fails  when  other  salicyl  compounds  succeed,  and  therefore  is  best  used  as  a 
substitute  for  sodium  salicylate. 

Dr  Fagge  took  the  pains  to  tabulate  not  only  his  own  experience  at 
Guy's  Hospital,  but  also  that  of  all  his  colleagues,  in  the  treatment  of  acute 
rheumatism  with  salicylin  or  salicylates  from  the  spring  of  1876  to  the  end 

*  Among  the  Hottentots  and  the  Boers  of  South  Africa,  willow  tea  has,  Mr  F.  Ensor 
informs  me,  long  been  a  traditional  remedy  for  rheumatism. — C.  H.  F. 

t  A  criticism  on  the  salicylic  treatment  of  rheumatism,  by  the  late  Dr  Greenhow,  in 
1880  ('Clin.  Trans.,'  xiii,  p.  244),  based  on  his  experience  of  61  cases,  was  carefully  con- 
sidered and  discussed  by  Dr  Fagge  in  the  first  edition  of  this  book.  It  is  remarkable  that 
Dr  Osier  in  his  admirable  treatise  will  only  admit  the  efficacy  of  salicylates  in  relieving 
pain  (3rd  ed.,  p.  174). 
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of  1880,  and  obtained  results  which  compared  very  favourably  with  those 
given  in  either  of  the  above  tables.  The  symptoms  were  arrested  within 
live  days  in  no  fewer  than  180  of  355  patients,  at  which  period  only  three 
of  twenty-four  patients  had  lost  their  symptoms.  In  many  cases  the 
patient  within  two  days  was  almost  free  both  from  pyrexia  and  from  pain. 
It  is  no  uncommon  thing  for  the  patient  to  be  conscious  of  experiencing 
great  relief  from  the  first  two  or  three  doses  of  the  medicine  ;  and  house 
physicians  used  to  remark  the  striking  contrast,  even  on  the  first  night 
after  admission,  between  patients  treated  with  salicylates  and  those  to  whom 
no  medicine  had  been  administered  ;  the  former  lay  quiet,  even  if  they  did 
not  sleep ;  the  latter  cried  out  during  the  whole  night. 

Among  other  statistics  of  the  effect  of  salicylates  on  acute  rheumatism, 
the  reader  is  referred  to  an  elaborate  analysis  of  210  cases  at  St.  George's 
Hospital  by  Dr  Isambard  Owen  ('  Lancet,'  1881),  to  the  158  cases  reported 
in  the  '  Lancet '  for  1879  by  Mr  R.  H.  Lucas,  of  Bury  St  Edmunds,  and  to 
the  results  of  536  cases  reported  in  the  '  Brit.  Med.  Journ.'  for  1888,  vol.  i, 
p.  395.  See  also  Dr  Bristowe's  paper  read  at  Cardiff  in  1885,  and  the  dis- 
cussion which  followed  ('  Brit.  Med.  Journ.,'  August  22nd).  Sir  Hermann 
Weber's  early  paper  in  the  '  Clinical  Transactions  '  for  1877  is  of  interest 
from  its  account  of  the  introduction  and  tentative  use  of  the  new  remedy 
(vol.  X,  p.  63). 

The  interest  of  these  statistics  has,  however,  for  the  most  part  passed 
away.  For  the  results  of  salicylic  treatment  are  notorious.  They  have 
made  the  description  of  rheumatism  given  on  pp.  485-6  ancient  history,  and 
prevented  the  diagnosis  of  rheumatism  at  sight  except  the  patient  is  seen 
before  treatment  has  begun. 

Effect  on  relapses. — In  ninety-three  of  the  above  355  cases  relapses 
occurred.  In  one  case  a  relapse  lasted  twenty-one  days  ;  but  the  average 
duration  of  thirty-one  relapses  was  only  between  five  and  six  days. 

Now  there  are  two  ways  of  looking  at  the  relapses  of  acute  rheumatism. 
One  is  to  regard  them  as  continuations  of  the  original  illness,  and  to 
suppose  that  it  has  been  interrupted  and  postponed,  but  not  really  cut 
short  by  the  administration  of  the  remedy.  This  view  is  supported  by 
cases  in  which  the  symptoms  return  very  soon  after  the  discontinuance  of 
treatment,  sometimes  within  twenty-four  hours.  In  one  case  the  urine 
was  tested  with  perchloride  of  iron  for  several  days  after  the  salicylate  of 
soda  had  been  left  off,  and  the  purple  reaction  indicative  of  the  presence 
of  a  salicyl  compound  was  obtained  as  late  as  the  eighth  day;  so  that 
relapse  after  a  week  may  be  explained  as  recrudescence  of  the  primaiy 
attack.  But,  on  the  other  hand,  when  the  relapse  begins  three  weeks  or 
two  months  after  the  subsidence  of  the  primary  attack,  and  when  salicin 
had  long  been  discontinued,  the  case  must  be  looked  at  in  the  same  light  as 
those  which  relapse  without  any  treatment.  There  is  no  reason  to  suppose 
that  relapses  are  more  apt  to  occur  when  salicin  or  salicylate  of  soda  has 
been  given  than  when  the  disease  was  treated  in  other  ways,  or  left  to  run 
its  course.  On  the  other  hand,  it  is  probable  that  the  frequency  of  relapses 
is  greatly  diminished  by  continuing  the  administration  of  moderate  doses  of 
salicylate,  or  of  salicin,  until  after  the  lapse  of  several  weeks,  and  by 
prohibiting  meat,  and  even  fish  or  cheese,  for  as  long  as  the  patient  will 
submit. 

Doses.— dose  of  salicylate  of  soda  which  is  adequate  to  arrest  acute 
rheumatism  with  rapidity  is,  as  a  rule,  about  twenty  grains,  given  at  inter- 
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vals  of  two  or  three  hours ;  but  sometimes  a  larger  quantity  is  required. 
One  patient  of  Dr  Fagge's  took  twenty  grains  of  salicylate  of  soda  every 
two  hours  without  mai-ked  result  for  two  or  tlu-ee  days,  but  the  disease  at 
once  yielded  when  thirty  grains  were  given.  On  the  other  hand,  there 
are  cases  in  which  a  dose  of  ten  grains,  repeated  everj^  six  hours,  proves 
effectual. 

Salicin  should  be  prescribed  in  larger  quantities  ;  Dr  Maclagan  recom- 
ohloroformi,  or  in  aqua  carui.  Or  the  acid  may  be  dissolved  in  solution  of 
citrate  or  of  acetate  of  ammonia  (the  proportion  being  gr.  xx  of  acid  to 
5iij  of  liq.  amm.  acet.),  and  sweetened  with  extract  of  liquorice. 

Salicin  should  be  prescribed  in  larger  quantities  ;  Dr  Maclagan  recom- 
mends that  from  twenty  to  forty  grains  should  at  first  be  given  every  hour, 
[t  may  be  taken  as  a  powder  stin-ed  up  in  cold  water,  or  twenty  grains  may 
be  dissolved  in  an  ounce  of  warm  water. 

Influence  on  the  heart. — Whether  the  salicylic  treatment  tends  to  pre- 
vent cardiac  complications  in  rheumatism,  it  is  very  difficult  to  say.  One 
cannot  forget  that  of  each  new  method  of  treatment — even  that  by  local 
blistering* — it  was  asserted  that  the  liability  to  cardiac  inflammation  was 
thereby  lessened;  and  Gull  and  Sutton  showed  that  when  the  heart  is 
healthy  at  the  time  of  the  admission  of  the  patients  into  hospital,  it  seldom 
becomes  subsequently  attacked. 

Still,  one  may  reasonably  expect  that  any  I'emedy  which  can  arrest 
rheumatism,  so  that  fresh  joints  no  longer  become  affected,  would  hinder 
the  development  of  inflammation  in  the  heart.  In  sixty-nine  of  Dr  Fagge's 
355  cases,  auscultation  revealed  some  changes  in  the  cardiac  sounds  while 
the  patient  was  in  the  hospital,  but  there  was  hardly  one  in  which  there 
was  reason  to  believe  that  pericarditis  set  in  at  a  time  when  the  action  of 
the  remedy  was  established. 

Dr  Church,  comparing  his  cases  under  salicylic  treatment  with  those  of 
the  late  Dr  Latham  at  the  same  hospital,  long  before  its  introduction, 
believes  that  the  liability  to  endocarditis  is  much  the  same,  but  that  peri- 
carditis is  less  frequent,  and  pleurisy  and  pneumonia  far  less  common  and 
far  less  severe.  That  pericarditis  is  much  less  frequent  than  formerly, 
while  endocarditis  is  not,  is  what  the  present  writer  has  above  stated  as 
his  experience ;  and,  if  so,  it  seems  reasonable  to  refer  the  change  to  im- 
proved treatment. 

In  any  case,  it  must,  unfortunately,  be  admitted  that  the  salicylic  treat- 
ment has  no  power  of  arresting  the  cardiac  complications  of  rheumatism 
when  once  present. 

Drawbacks. — In  certain  cases  the  administration  of  salicylates  is 
attended  with  inconveniences,  and  sometimes  with  alarming  symptoms.  An 
occasional  result  is  nausea  and  vomiting,  with  epigastric  pain. 

A  less  rare  effect  is  cardiac  depression.  In  a  few  instances  Dr  Fagge 
noted  that  the  pulse  became  weak,  irregular,  or  intermittent :  in  one  case 
it  fell,  after  nine  days,  to  fifty-two  beats  in  the  minute  ;  in  two  the  first 
sound  of  the  heart  became  inaudible,  and  the  heart's  impulse  could  no 
longer  be  felt.  Dr  Greenhow  ('  Clin.  Trans.,'  1880)  observed  after  salicylic 
treatment  "  that  "  more  or  less  weakening  of  the  pulse,  requiring  the  free 
administration  of  brandy,  occurred  in  nearly  every  case.  This  was  accom- 
panied by  great  weakening  of  the  impulse  of  the  heart,  and  in  ten  cases  by 

*  Dr  Caton  advocates  the  systematic  application  of  small  blisters  over  the  anterior  dis- 
tribution of  the  intercostal  nerves  as  a  prophylactic  against  cardiac  complications. 
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almost  complete  obliteration  of  the  first  sound."  Dr  Goodhart  recorded  a 
case  in  the  same  volume  in  Avhich  sudden  death,  in  the  night  took  place,  pro- 
bably as  the  result  of  syncope,  for  the  pulse  had  been  rising  in  frequency. 
He  was  disposed  to  attribute  this  result  to  salicylic  acid;  but  only  sixty 
grains  in  all  had  been  given,  and  none  of  the  known  effects  of  the  drug  were 
observed.    At  the  autopsy,  moreover,  early  pericarditis  was  found. 

Cerebral  symptoms  sometimes  follow  the  exhibition  of  salicylates — but 
very  rarely  of  salicin.  Deafness  is  a  frequent  and  early  effect  of  th.e 
remedy,  accompanied  with  giddiness  and  buzzing  or  ringing  in  the  ears, 
sometimes  with  headache  or  delirium.* 

Another  occasional  effect,  whether  of  salicin  or  of  salicylic  acid,  is 
epistaxis.  It  was  particularly  noticed  by  Dr  Greenhow,  and  has  occurred 
in  many  cases  at  Guy's  Hospital.  It  often  recurs  several  times,  but  is 
not  attended  with  evil  consequences,  except  that  it  must  tend  to  increase 
anaemia. 

Dr  L.  E.  Shaw  recorded  in  the  '  Guy's  Hospital  Reports '  (vol.  xliv, 
p.  125)  three  cases  of  severe  hamorrhage  occurring  during  the  administra- 
tion of  salicylate  of  soda  for  acute  rheumatism.  In  the  first  patient,  a  boy 
aged  fifteen,  taking  a  scruple  of  the  drug  every  three  hours,  delirium 
appeared  on  the  fourth  day  (eleventh  of  the  disease),  with  epistaxis  and 
retinal  haemorrhage.  He  recovered,  but  the  other  two  cases  proved  fatal. 
In  one,  a  wardmaid  aged  twenty-one,  after  taking  the  same  dose  of  salicylate 
every  two  hours,  became  delirious  and  passed  blood  in  her  urine.  After 
death  there  was  no  cardiac  lesion  found,  and  the  kidneys  were  normal,  but 
the  renal  pelvis  and  the  bladder  were  covered  by  ecchymoses.  In  the  third 
patient,  a  woman  aged  twenty-six,  taking  the  same  20-grain  dose  every 
three  hours,  for  a  severe  febrile  attack  of  doubtful  nature,  delirium  and 
haematuria  appeared,  and  after  death,  beside  lesions  due  to  latent  enteric 
fever,  a  precisely  similar  condition  of  kidneys  and  bladder  was  found. 

Taking  all  the  cases  of  rheumatic  fever  which  occurred  in  our  wards  in 
two  years  (1881  and  1886)  as  specimens,  Dr  Shaw  found  that  in  these  174 
cases,  all  treated  by  salicylate  of  soda,  except  a  few  by  salicin,  and  in  nearly 
the  same  doses,  there  were  more  or  less  toxic  effects  in  no  fewer  than  111. 
Of  these,  deafness  was  present  in  sixty-one  cases,  delirium  in  thirty-three ; 
headache,  vomiting,  and  singing  in  the  ears  in  about  the  same  number,  a 
slow  or  irregular  pulse  in  thirteen,  epistaxis  in  eleven,  and  haematuria  in  the 
two  cases  above  quoted. 

There  is  reason  to  believe  that  some  of  these  symptoms  are  due  not  to 
salicylates,  but  to  the  phenol  (CgHgOH)  from  which  the  acid  (HC;H503) 
is  derived.  The  first  time  in  which  the  -wTiter  gave  the  new  drug  it  was 
attended  by  such  severe  vomiting,  purging,  and  depression  that  he  gave  it 
up  for  several  months ;  but  such  a  result  has  not  happened  for  many  years. 

Some  have  supposed  that  after  the  salicylic  treatment  the  patient 

*  It  often  happens  that,  when  such  effects  are  produced,  the  patient  has  already  lost 
his  pains,  and  that  his  temperature  has  fallen  to  99°  or  to  100°;  the  latter  symptom  dis- 
tinguishes the  cerebral  sjmptoms  due  to  salicylic  acid  from  those  of  hyperpyrexia.  The 
face  may  be  deeply  Hushed  and  bathed  in  perspiration,  and  in  one  case  the  delirium  is 
reported  to  have  been  attended  with  « typhoid  symptoms,  so  that  the  prognosis  for  a  time 
WHS  grave."  As  a  rule  the  patient  becomes  rational  in  a  few  hours,  or  in  a  day  or  two 
after  the  medicine  is  discontinued.  A  fatal  result  has  very  rarely  followed,  and  in  these 
exceptional  cases  we  have  usually  found  some  other  cause  after  death.  The  drug  has  often 
been  resumed  after  a  few  days'  interval  without  further  ill-efEects ;  but  sometimes  delirium 
has  set  in  on  successive  occasions. —  C.  H.  F. 


SALICYLIC  TREATMENT — TEEATMENT  OF  HYPERPYREXIA  505 


regains  health  and  strength  more  slowly  than  if  the  disease  had  been  left 
to  run  its  natural  course.  We  may  admit  that  the  stay  in  hospital  of 
cases  treated  with  salicylic  acid  is  little  shorter  than  it  used  to  be  before 
the  remedy  w^as  used.  But  long  after  active  symptoms  have  ceased,  one 
keeps  the  patient  on  low  diet  and  confines  him  strictly  to  bed,  for  fear  of  a 
relapse. 

Treatment  of  hyperpyrexia. — The  discovery  that  very  high  tempera- 
ture is  the  real  cause  of  dangerous  cerebral  symptoms  in  rheumatism  was 
soon  followed  by  the  employment  of  active  antipyretic  treatment.  The 
administration  of  salicylic  acid  or  of  quinine  fails  in  serious  cases  ;  and  the 
newer  drugs,  as  phenacetin  and  antipyrin  (cf.  pp.  153-i),  are  too  transient  in 
their  effects  and  too  depressing  in  their  action  on  the  heart  to  be  either 
efficient  or  safe.  The  only  satisfactory  treatment  is  by  the  direct  applica- 
tion of  cold. 

The  first  instance  in  which  this  treatment  brought  about  recovery  from 
hyperpyrexia  in  rheunuitism  seems  to  have  been  recorded  by  Dr  Meding  in 
the  '  Arch.  f.  Heilkunde  '  for  1870  ;  the  temperature  was  108'6O  ;  the  means 
employed  were  cold  affusion  and  enemata  of  iced  water.  In  the  following 
year  Dr  Wilson  Fox  published  two  important  cases  ('  Lancet,'  1871,  vol.  i, 
pp.  213  et  seqq.). 

The  tirst  occurred  in  a  woman  aged  forty-nine,  who  wns  in  the  fourteenth  day  of  her 
illness,  and  who  had  been  five  davs  in  University  College  Hospital,  when  her  temperature 
began  to  rise  quickly.  At  3  p.m. 'it  was  105°;  at  6,  106-4";  at  8.5,  107-1°;  at  9.15,  108-4°; 
at  9.50,  109-1°.  She  was  then  completely  unconscious,  her  pulse  was  imperceptible,  her 
face  cyanotic,  and  she  appeared  to  be  drawing  the  few  last  gasping  respirations  which 
precede  death.  There  had  been  delay  in  preparing  a  bath,  into  which,  at  a  temperature  of 
96°,  Dr  Fux  had  intended  to  put  her  when  her  temperature  reached  107°.  However,  she 
was  lifted  into  it  at  9.50,  and  five  minutes  later  the  temperature  in  the  rectum  was  found 
to  be  110°.  With  admirable  decision,  Dr  Fox  sent  for  some  ice ;  two  large  lumps  were 
placed,  one  on  lier  chest,  and  tlie  other  on  her  abdomen  ;  a  bag  filled  with  ice  was  tied  down 
the  length  of  her  spine;  two  assistants  baled  the  warm  water  out  of  the  bath,  and  two 
others  poured  iced  w  ater  over  her  as  ta^t  as  the  pails  could  be  filled.  The  temperature  in 
the  rectum  gradually  fell  until  at  10.25  it  was  106-2°.  The  pulse  now  became  perceptible, 
and  slight  signs  of  consciousness  were  manifested.  At  10.35  the  temperature  in  the  rectum 
was  103-6°.  and  she  was  removed  from  the  bath.  At  10.55  the  temperature  in  the  rectum 
was  100-6°,  and  she  was  able  to  speak.  The  bath  had  to  be  repeated  on  the  following 
morning,  but  she  finally  recovered. 

Dr  Fox's  second  case  was  that  of  a  man  aged  thirty-six,  in  whom  on  the  sixth  day  after 
his  admission  (the  seventeenth  of  his  disease)  the  temperature  rose  to  107°,  having  befoi  e 
been  always  below  104-5°.  He  showed  signs  of  pericardial  effusion,  and  also  of  inflamma- 
tion at  the  bases  of  both  lungs;  he  coughed  and  expectorated  thin  mucus  stained  with 
blood.  This  did  not  prevent  Dr  Fox  from  having  him  placed  in  a  bath  at  89°  for  twenty- 
five  minutes,  during  which  time  it  was  cooled  down  to  66°.  The  rectal  temperature  fell 
from  107-3°  to  103-1°;  and  after  removal  from  the  bath  became  normal.  He  ultimately 
got  well,  after  eight  baths  in  all. 

Sinc€  Dr  Fox  recorded  his  cases,  the  treatment  of  hyperpyrexia  by 
cold  has  been  constantly  followed  by  satisfactory  results.  A  striking  in- 
stance occurred  in  one  of  the  pupils  of  Guy's  Hospital,  who  in  1875  had 
a  severe  attack  of  acute  rheumatism,  during  the  course  of  which  his  tem- 
perature on  twenty-six  occasions,  from  the  ninth  to  the  twenty-fifth  day 
of  March,  rose  to  a  point  between  105°  and  107-2°,  and  was  each  time 
brought  down  by  immersion  in  an  iced  bath.  He  recovered  completely. 
Full  particulars  of  this  case  may  be  found  in  a  paper  in  the  '  Liverpool 
Medical  Reports  '  for  1876,  by  Dr  F.  T.  Paul,  who  was  house  physician 
at  the  time,  and  who  carried  out  the  treatment  ordered  with  unwearied 
patience  and  determination. 
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Unfortunately,  even  when  the  bath  is  successful  in  lowering  the  patient's 
temperature,  it  does  not  always  save  his  life. 

Dr  Paul  records  the  case  of  a  man  aged  thirty-two,  one  of  the  porters  iu  Guy's  Hospital, 
who  after  a  week's  illness  with  rheumatic  fever  became  extremely  delirious  and  then  coma- 
tose, and  was  found  at  9  p.m.  with  a  temperature  of  108-8°  iu  the  axilla.  As  lie  lived  out 
of  the  hospital,  tliere  was  a  delay  of  at  least  an  hour  before  a  bath  could  be  procured. 
When  he  was  put  into  it  his  temperature  was  110'9°,  and  he  was  violently  purged.  The 
bath  was  at  90",  and  he  was  kept  in  it  for  thirty-five  minutes,  during  which  time  it  was 
reduced  to  66°  by  cold  water.  His  tempeiature  on  removal  was  106-6"';  he  was  still  per- 
fectly insensible,  with  contracted  pupils  and  with  noisy  and  rapid  breathing.  Half  an  hour 
later  the  temperature  in  the  rectum  was  101-3",  and  an  hour  after  the  bath  it  was  99-3°. 
Subsequently  it  rose  slightly,  but  it  never  reached  103".  He  died  in  the  afternoon  of  the 
following  day,  the  only  change  being  that  the  contracted  state  of  the  pupils  changed  to 
wide  dilatation. 

Another  instance,  which  may  also  be  found  in  Dr  Paul's  paper,  is  that 
of  a  woman  whO'  died  after  having  had  twelve  baths  during  a  period  of 
nine  days.  For  the  last  two  or  three  days  mucous  rales  were  audible 
widely  over  the  chest;  but  at  the  autopsy  there  was  only  a  little  broncho- 
pneumonia at  the  bases  of  the  lungs,  and  some  mucus  in  the  tubes.  We 
have  had  five  other  cases  at  Guy's  Hospital,  which  ended  fatally,  notwith- 
standing that  the  hyperpyrexia  had  been  overcome  by  baths  ;  in  only  one  of 
them  did  the  post-mortem  examination  reveal  an  adequate  cause  of  death  in 
severe  pleurisy  with  pericarditis.  Such  patients  seem  generally  to  sink  by 
failm-e  of  the  circulation.  Indeed,  in  both  of  Dr  Wilson  Fox's  successful 
cases  it  was  deemed  necessary  to  give  large  quantities  of  brandy  after  the 
baths,  and  also  to  apply  hot  bottles  to  the  feet  and  warmth  to  the  back ; 
his  first  patient  took  six  ounces  of  brandy  within  an  hour. 

The  best  method  of  averting  collapse  after  hyperpyrexia  is  to  have 
recourse  to  a  bath  early,  before  the  heart  has  been  too  much  damaged 
by  the  heat.  When  the  bath  is  delayed  there  is  always  some  risk  of 
death  during  immersion,  a  mishap  which  occurred  at  Guy's  Hospital, 
once  in  1874,  and  again  in  1877.  As  soon  as  the  temperature  is  rising  to 
a  dangerous  height — say  above  105° — the  bath  should  be  used.  The  bath 
should  be  repeated  as  often  as  the  temperature  rises  to  105-5°.  It  is 
best  to  let  the  water  have  a  temperature  of  90°  at  the  time  when  the 
patient  is  immersed :  if  it  be  much  colder  than  this  he  is  likely  to  shiver 
and  complain;  whereas  when  it  is  from  90°  to  100°  he  often  finds  it 
pleasant,  so  that  he  will  afterwards  beg  to  have  the  bath  repeated.  He 
should  be  lowered  into  the  water  upon  a  sheet.  As  soon  as  this  has  been 
done  the  temperature  of  the  bath  should  be  reduced  to  75°  or  70°,  by  the 
addition  of  ice,  which  is  more  convenient  than  cold  water  because  it  occu- 
pies less  space,  so  that  no  baling  out  is  required.  The  patient  should  not  be 
left  in  the  water  after  the  temperature  in  his  rectvmi  marks  102°,  for 
it  will  continue  to  fall  after  his  removal.  When  he  has  been  lifted  back 
upon  the  bed,  he  should  be  lightly  covered  with  a  blanket  and  allowed  to 
sleep. 

The  milder  methods  of  employing  cold,  which  were  described  in  the 
treatment  of  enteric  fever,  sponging,  wet  packing,  &c.,  are  insufiicient  to 
meet  the  unusual  danger  of  excessive  temperature  in  rheumatism.  The 
only  efficient  substitute  for  the  cold  bath,  if  circumstances  make  its 
administration  impossible,  is  rubbing  the  patient's  body  with  ice. 

Treatment  of  cardiac  inflammation. — A  most  import-ant  question  is 
whether  the  salicylic  or  any  other  treatment  in  rheumatism  prevents  the 
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implication  of  the  pericardium,  the  endocardium,  and  the  muscle  of  the 
heart,  which  we  chiefly  dread  for  our  patients,  or  checks  it  when  it  has 
taken  place.  To  the  latter  half  of  the  question  we  must  reply  with  a  dis- 
appointed negative.  To.  the  former  the  answer  is  less  clear.  While  we 
must  admit  that  there  is  no  conclusive  evidence  to  prove  that  fewer  of  our 
patients  under  salicylic  treatment  have  the  heart  affected  than  when  they 
were  treated  with  rest  and  opium  by  Gull,  it  seems  probable  that  the 
shortening  of  the  active  stage  of  the  disease  does  diminish  the  chance 
of  cardiac  complications,  for  most  cardiac  mm-murs  occur  while  there  are 
fever  and  synovitis,  and  few  after  they  have  subsided. 

With  respect  to  pericarditis,  if  the  impression  above  stated  is  correct, 
that  it  is  far  less  common  than  formerly,  there  seems  nothing  to  which  this 
can  be  ascribed  except  the  new  method  of  treatment.  So  that  the  writer 
is  inclined  to  believe  that  salicylates  do  decidedly  diminish  the  chance  of 
pericarditis,  while  they  have  only  a  limited  effect  in  lessening  the  number 
of  cases  of  valvular  disease. 

Dr  Caton,  of  Liverpool,  has  lately  advised  treating  early  rheumatic 
endocarditis  by  flying  blisters  to  the  prsecordial  region  and  very  prolonged 
confinement  to  bed.  The  clinical  facts  by  which  he  supports  his  method 
of  treatment  make  it  worthy  of  further  trial. 

Treatment  during  convalescence. — The  treatment  of  rheumatism,  apart 
from  complications,  is  much  modified  by  the  good  effect  of  salicyl.  Relief 
is  so  soon  obtained  that  in  most  cases  we  need  only  guard  our  patient  from 
a  relapse. 

With  this  object,  our  duty  is,  first,  to  keep  the  patient  in  bed  for  many 
days  after  the  fever  has  left  him  and  his  joints  are  free  from  pain  ;  and 
secondly,  to  continue  feeding  him  on  strictly  low  diet,  and  only  when  his 
temperature  is  normal  on  farinaceous  food.  Many  physicians  believe  beef- 
tea  to  be  injurious,  and  undoubtedly  no  meat  nor  even  fish  should  be  al- 
lowed for  a  fortnight  after  convalescence  is  established.  Nor  should  the 
patient  be  on  any  account  allowed  to  leave  his  bed  until  the  same  period 
has  elapsed.  This  rigorous  system  is  often  difl&cult  to  carry  out,  but  one 
has  rarely  been  tempted  to  relax  it  by  the  entreaties  of  the  patient  without 
regretting  one's  compliance.  Moreover,  in  order  to  prevent  a  relapse,  sali- 
cylates in  less  frequent  doses  should  be  continued  for  three  weeks  or  even  * 
longer.  When  convalescence  is  well  established,  and  before  the  specific  drug 
is  left  off,  it  is  usually  well  to  administer  tincture  of  steel  to  combat  the 
anaemia  which  usually  follows  rheumatism,  but  it  is  probably  injurious  if 
given  before  a  week  or  ten  days  of  freedom  from  pain  and  fever  have 
elapsed. 

The  only  exception  to  the  above  rules  which  should  be  allowed  is  in  the 
case  of  a  patient  who  has  suffered  repeatedly  from  the  disease,  and  whose 
heart  is  already  damaged  beyond  hope  of  repair.  The  pyrexia  in  such 
cases  is  often  moderate,  and  the  pain  not  severe ;  but  relapses  are  frequent, 
and  the  cardiac  symptoms  are  more  important  than  those  of  the  rheu- 
matism. Yor  these  patients  strong  soups,  eggs,  and  wine  or  brandy  are 
useful,  while  steel  and  digitalis  may  be  given  with  benefit  to  the  heart  and 
with  no  apparent  ill-effect  on  the  rheumatism. 

Chkonic  Rheumatism. — Although  this  phrase  is  in  common  use  for  a 
very  frequent  disorder,  there  is  reason  to  doubt  whether  rheumatism,  in  the 
only  exact  sense  of  the  term,  is  ever  a  chronic  disease. 
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Formerly  any  ache  or  pain  was  "  ex^Dlained  "  as  a  result  of  a  destination 
or  catarrh  of  cold,  moist,  peccant  humours,  and  such  a  rheum  might  affect 
one  part  as  much  as  another.  In  France  it  appears  that  medical  usage  m 
the  seventeenth  and  eighteenth  centuries  applied  the  term  rhumatisme 
particularly  to  pains  in  the  limbs  rather  than  in  the  trunk  or  head,  and 
in  the  bones  and  muscles  rather  than  in  the  joints,  while  the  nomenclature 
of  the  classical  writers  was  presei-ved  in  calling  all  particular  pains — i.  e.  all 
cases  of  arthritis — podagra  or  gout.  In  England,  since  Sydenham  intro- 
duced the  term  rheumatism  into  medical  literature,  it  has  been  chiefly 
restricted  to  inflammation  of  the  joints,  although  we  have  seen  with  how 
little  precision  the  word  was  used. 

At  the  present  time,  in  all  schools  of  medicine,  rhemnatism  is  recog- 
nised, in  its  most  characteristic  and  typical  form,  as  the  acute  febrile 
disease  which  has  been  described  in  the  preceding  pages.  It  is  very 
desirable  to  restrict  the  use  of  the  word  to  this,  its  only  exact  and  definite 
sense.  By  "  rheumatism "  we  should  always  mean  the  disease  which 
appears  as  acute  multiple  synovitis  with  fever,  and  the  epithet  rheu- 
matic "  should  refer  to  this  disease  alone. 

Chronic  rheumatism,  then,  ought  to  mean  a  chronic  arthritis  of  the 
same  pathology  as  the  acute  outbreaks  of  rheumatic  fever.  Such  a  disease, 
we  may  affirm,  does  not  exist. 

Occasionally,  as  above  stated,  attacks  of  rheumatism  relapse  and  recur 
so  often  that  the  intervals  are  shorter  than  the  paroxysms,  w'hile  the 
severity  as  well  as  the  duration  of  the  latter  become  less  and  less. 
Such  successive  subacute  attacks  are  most  often  seen  in  young 
patients,  and  accompanied  by  cardiac  lesions  ;  they  are  often  rebellious 
to  treatment  by  salicylates,  and  are  more  benefited  by  opiates  and  by 
steel.  But  their  origin  is  always  in  an  acute  attack ;  there  is  always  more 
or  less  febrile  movement,  while  the  age  of  the  patient,  the  aspect  of  the 
case,  and,  above  all,  the  cardiac  implication,  show  that  the  case  is  one  of 
genuine  rheumatism. 

Occasionally  when  rheumatic  fever  has  occurred  frequently  and  severely, 
and  particularly  when  the  arthritis  has  lingered  longer  than  usual  in  a 
particular  joint,  there  may  ensue  hydrops  articuli,  and  this  will  run  a  more 
or  less  chronic  course.  The  articulations  most  liable  to  this  sequel  of  rheu- 
matic fever  are  the  knee  and  less  frequently  the  wrist.  More  rarely,  under 
the  same  conditions,  some  distortion  of  the  affected  joint  may  result.  This 
is  most  likely  to  happen  after  a  long  succession  of  subacute  attacks  as 
above  described,  and  the  fingers  are  the  parts  most  likely  to  suffer. 

Lastly,  there  is  no  reasonable  doubt  that  some  cases  of  the  disease,  to 
be  described  in  a  subsequent  chapter  as  osteo-arthritis,  originate  in 
unusually  severe  or  unusually  protracted  synovitis  of  genuine  rheumatic 
character.  According  to  observations  quoted  by  Dr  Archibald  Garrod, 
some  of  these  cases  are  found  after  death  without  the  anatomical  changes 
characteristic  of  osteo-arthritis.  If  so,  notwithstanding  some  deformity 
and  muscular  atrophy,  such  cases  should  probably  rank  as  rheumatic 
rather  than  osteo-arthritic.  But  however  they  may  end — and  all  these 
chronic  affections  are  rare  and  exceptional,  not  ordinary  and  frequent 
results  of  rheumatic  fever — each  of  them  begins  with  a  typical  acute  attack 
of  genuine  rheumatism,  and  never  as  a  chronic,  non-febrile,  and  inoraves- 
cent  disorder. 
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Myalgia. — "  Muscular  rheumatism "  has  been  considered  a  variety 
of  "  chronic  rhemnatisni,"  but  here  there  is  no  articular  inflammation  at  all. 
The  disease,  i.  e.  the  pain — for  there  is  no  other  symptom — is  in  the 
muscles.  At  one  time  this  was,  as  we  have  seen,  the  type  of  rheumatism." 
Then  the  patient's  feelings  and  the  physician's  hypotheses  made  up  the 
whole  of  pathology.  But  now  that  the  Galenical  or  humoral  theoiy  is 
exploded,  the  disorder  in  question,  having  no  morbid  anatomy,  no  ascer- 
tained chemistry,  and  no  decided  aetiology  or  clinical  alliances,  must  find  a 
new  name ;  and  that  of  myalgia  is  distinctive,  convenient,  and  affirms 
nothing  beyond  the  fact  of  the  pain  and  its  seat. 

Myalgia  has  nothing  in  common  with  tine  rheumatism.  We  do  not 
know  whether  its  exact  seat  is  in  the  muscular  fibres  themselves  or  in  the 
perimysium  and  fibrous  sheaths.  Apparently  it  is  not  localised  in  tendons 
or  in  ligaments,  for  the  pain  is  more  often  present  in  the  thick  fleshy 
masses  of  the  neck  and  loins  than  in  the  tendinous  muscles  of  the  limbs. 
Movement  tilways  aggi-avates  the  pain,  but  if  persevered  in  will  frequently 
prove  the  best  remedy. 

The  so-called  growing  pains  "  of  children  are  probably  not  muscular  ; 
they  are  often  situated  in  the  shins,  and  sometimes  in  the  shoulder. 
Sometimes  they  are  really  articular  and  rheumatic  ;  sometimes  they  are 
symptoms  of  tuberculous  or  syphilitic  disease  of  the  bones  or  periosteum  ; 
and  often  they  seem  to  be  symptoms  of  aiiiemia,  and  are  quickly  removed 
by  the  administration  of  iron. 

Lumbago  or  pain  in  the  loins  occurs  as  a  symptom  of  gravel  and  stone 
in  the  kidney ;  in  its  severest  degree  it  is  an  early  symptom  of  smallpox 
and  other  fevers ;  in  a  less  acute  form  it  is  a  common  result  of  muscular 
•fatigue,  particularly  from  long  standing,  from  long  or  hard  riding,  and  from 
long  sitting,  as  during  a  night's  journey  in  a  diligence  or  a  railway  carriage. 
This  is  the  kind  of  backache  with  which  some  hard-worked  jDeople  wake  of 
a  morning. 

In  women  it  is  a  frequent  sign,  not  only  of  dysmenorrhoea  and  menor- 
rhagia,  but  of  uterine  disorders  unattended  with  hjemorrhage.  In  these 
cases,  however,  its  characteristic  seat  is  not  so  much  the  loins  as  the  sacral 
region. 

The  lumbago  which  is  only  called  forth  by  movement  is  often  called  "  a 
stifif  back,"  but  the  stift'ness  is  not  from  mechanical  immobility  ;  it  only 
depends  on  the  patient's  instinctive  avoidance  of  what  causes  pain.  It  is 
sometimes  produced  by  unusual  exercise — a  first  day's  shooting  gives  it 
next  morning  in  the  shoulder,  and  a  first  day's  hunting  in  the  loins.  It  is 
then  the  direct  effect  of  unwonted  muscular  contraction,  like  the  pain 
w^hich  follows  prolonged  movement  of  any  kind.  The  erector  spinse,  which 
has  the  most  constant  work  to  perform,  suffers  most. 

Sometimes  myalgia  of  the  loins  or  of  the  shoulders  follows  definite 
exposure  to  wet,  and  this  is  the  nearest  approach  in  causation  to  true  rheu- 
matism. More  often  it  can  be  clearly  associated  with  thick  and  acid  urine. 
But  a  large  number  of  cases  of  lumbago  are  without  ascertainable  cause, 
come  on  suddenly,  and  as  suddenly  pass  away.  They  are  like  the  painful 
contraction  of  muscles  known  as  cramp,  and,  as  in  a  severe  case  lately 
under  the  writer's  notice,  may  be  accompanied  with  e^ddent  contraction 
amounting  to  slight  tonic  opisthotonos. 

In  the  majority  of  cases  lumbago  is  a  disorder  of  later  life,  and  (if 
distinguished  from  sacral  pain)  is  much  more  common  in  men  than  in 
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women.  It  is  common  in  persons  who  suffer  from  gout,  but  perhaps  not 
more  so  than  in  other  men  over  forty. 

Myalgia  of  the  nuchal  muscles,  or  a  stiff  neck,  is  usually  ascribed  to 
''cold"  and  to  a  draught  rather  than  a  chill  from  rain.  Similar  pains 
about  the  muscles  of  the  scapula  are  more  often  associated  with  dyspepsia 
when  not  the  result  of  unaccustomed  exercise.  The  fleshy  masses  of  the 
glutei  and  the  calf  are  seldom  the  seat  of  continuous  aching  pain.  In  the 
former  situation  pain  is  usually  unilateral,  and  depends  on  sciatica  or  hip 
disease  ;  in  the  latter  it  is  more  often  spasmodic,  and  due  to  the  irregular 
contractions  of  cramp. 

Mr  Hutchinson,  in  the  '  Archives  of  Surgery '  for  1887,  argues  that 
lumbago  is  nothing  but  inflammation  of  the  sacro-iliac  joint.  But  surely 
the  latter  is  a  well-recognised  disease,  with  its  definite  signs  and  course, 
much  more  local  and  more  severe  than  lumbago  ;  it  is  not  bilateral,  it  is 
common  in  children,  it  does  not  recur,  and  it  does  not  come  or  go  with  the 
suddenness  of  true  lumbago.  Is  it  not  more  accurate  to  put  the  facts  thus 
— that  sacro-iliac  disease,  like  morbus  coxae,  pelvic  abscess,  or  aneui'j^sm, 
nephritis  and  gravel — is  one  of  the  causes  of  pain  in  the  loins  which  simu- 
late Ixunbar  myalgia,  and  must  be  carefully  distinguished  from  it?  Whether 
we  use  the  term  lumbago  for  the  symptom  or  the  at  present  "  idiopathic  " 
disease  is  not  very  important.  As  with  epilepsy,"  "  eczema,"  and  "  neu- 
ralgia," the  better  plan  seems  to  be  to  reserve  those  terms  for  the  primary  or 
"  simple  "  cases,  when  the  secondary  symptomatic  cases  have  been  excluded. 

The  only  natural  clinical  ally  of  lumbar  myalgia  is  sciatica ;  how  far 
there  is  any  pathological  relation  between  the  two  conditions  will  be  dis- 
cussed in  the  chapter  on  neuralgia. 

The  treatment  of  the  various  forms  of  myalgia  is  not  satisfactory.  Firm 
pressure,  as  with  a  hard  pillow,  gives  relief  from  lumbago  and  sacral  pain. 
A  hot  bath  is  an  excellent  remedy  for  general  aching  after  the  fatigue  of  a 
prolonged  railway  journey  or  a  hard  day's  riding,  or  exposure  to  cold  and 
damp ;  and  many  persons  find  a  Turkish  bath  still  more  eflacacious.  Sham- 
pooing and  hot  ironing  over  flannel  are  extremely  grateful  in  "  myalgia  " 
of  the  shoulders  and  in  lumbasro. 

As  local  applications,  mustard  plasters,  and  friction  with  turpentine  or 
hartshorn  and  oil  (Lin.  Camph.  Co.),  have  not  undeserved  reputation. 
Equal  parts  of  Lin,  Belladonna  and  Chloroform  liniments  have  often  suc- 
ceeded in  the  writer's  hands  when  other  remedies  have  failed;  or  a  lini- 
ment made  of  one  fluid  ounce  of  Lin.  Aconiti,  two  of  Lin.  Belladonnge,  and 
three  of  Lm.  Chloroformse.  In  one  severe  case  of  lumbago,  the  local  use  of 
methyl  chloride  on  lint  proved  remarkably  efficient  in  removing  pain. 

Internally,  alkaline  and  diuretic  medicines  such  as  citrate,*^  carbonate, 
and  acetate  of  potash  are  generally  indicated  when  the  urine  is  thick  with 
lithates.  Chloride  of  ammonium  in  full  doses  is  sometimes  remarkably 
efficient;  it  probably  acts  like  sodic  chloride,  nitre,  and  other  neutral 
salts  in  favouring  transudation.  Guaiacum  is  a  valuable  medicine  when 
the  pains  are  relieved  by  warmth,  and  is  always  worth  trying  in  cases  of 
lumbago. 

Whenever  possible  the  myalgia  should  be  traced  to  its  source;  and 
if  there  is  no  local  cause,  a  knowledge  of  the  patient's  previous  illnesses 
may  occasionally  lead  one  to  use  iodide  of  potassium,  colchicum,  salicylate 
of  soda,  or  qumme  with  signal  success.  But  this  is  treatment  not  of 
myalgia  but  of  its  cause. 
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The  gods  are  just,  and  of  our  pleasant  vices 
Make  whips  to  scourge  us. 

King  Lear. 

Distinction  from  rheumatism — Sex  and  age — Relation  to  gonorrhoea — Distribution 
and  local  effects — Cases — Symptoms — sclerotitis  and  other  complications 
— Prognosis — Diagnosis — Pathologij — Treatment. 

Synonyms. — Gonorrheal  Rheumatism,  Arthritis,  or  Syndesmitis  Gonar- 
thritis. — Fr.  Rhumatisme  Blennorrhagique.^ — Germ.  Tripper-Rheumatismus, 
Trippergicht. 

Definition. — A  subacute  or  chronic  inflammation  of  one  or  more  joints, 
not  suppurative  nor  liable  to  relapse,  the  result  of  infection  with  the 
gonococcus,  and  associated  with  sclerotitis,  but  not  with  cardiac  or  renal 
inflammation. 

History. — Sir  Astley  Cooper,  in  his  '  Lectures  on  Surgery,'  published  in 
1824,  mentions  the  case  of  a  young  American  gentleman  in  whom  gonorrhoea 
was  followed  by  a  painful  disease  of  the  joints  and  inflammation  of  the  eyes. 

This  has  since  been  commonly  called  "  gonorrhoeal  rheumatism,"  but 
the  present  writer,  in  a  paper  in  the  '  Guy's  Hospital  Reports  '  for  1874, 
proposed  to  term  it  gonorrhoeal  synovitis.  Whether  this  name  or  that  of 
"  gonorrhoeal  arthritis  "  be  preferred,*  we  shall  see  that  it  differs  in  origin, 
course,  prognosis,  and  treatment  from  true  rheumatism  as  described  in  the 
preceding  chapter ;  its  name,  therefore,  should  be  no  less  distinct.  The 
relation  between  the  affection  of  the  joints  and  that  of  the  urethra  is  far 
too  constant  to  be  accidental.  Moreover  we  shall  see  that  the  clinical 
course,  concomitants,  and  sequelae  of  the  disease  are  quite  characteristic, 
and  different  from  those  of  any  other  articular  inflammation,  from  gout, 
pyaemia,  and  osteo-arthritis,  no  less  than  from  rhevunatism. 

Sex. — The  present  writer  collected  twenty-nine  cases  from  the  medical 
wards  of  Guy's  Hospital  in  1870-72  ;  and  during  that  time  many  others 
presented  themselves  in  the  out-patient  room. 

All  these  cases  occurred  in  men,  but  he  has  since  seen  a  few  cases 
in  women;  and  Mr  Brodhurst,  Mr  Davies-CoUey,  and  Dr  Church  have 
recorded  others.  Senator,  in  '  Ziemssen's  Cyclopaedia,'  suggests  that  the 
toughness  and  thickness  of  the  vaginal  mucous  membrane  may  afford  an 

*  The  objection  to  "  gonorrhoeal  arthritis  "  as  a  name  is  the  unfortunate  misuse  of  the 
word  arthritis  as  a  synonym  for  gout.  "  Gonarthritis "  would,  perhaps,  be  a  possible 
makeshift. 
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explanation  of  the  rarity  of  gonorrhoeal  synovitis  in  the  female  sex.  It 
would  be  interesting  to  know  whether  urethritis  is  always  present  when 
gonorrhoeal  synovitis  occurs  in  women ;  in  some  it  undoubtedly  is. 

Since  the  twenty-nine  cases  above  mentioned  were  published,  more  than 
eighty  others,  sufl&ciently  reported  to  be  available,  from  om'  medical  wards, 
were  summarised  for  the  present  writer  by  Dr  T.  F.  Rickets.  Of  these, 
seven  occurred  in  women  (two  being  open  to  some  doubt),  and  seventy-six 
in  men.  Adding  the  twenty-nine  earlier  cases,  we  have  a  total  of  one 
hundred  and  five  male  and  seven  female  patients. 

Mr  Burghard,  now  of  King's  College,  then  Surgical  Registrar  at  Guy's 
Hospital,  abstracted  the  reports  of  a  considerable  number  of  cases  of  arti- 
cular disease  combined  with  urethral  or  vaginal  discharges,  of  which 
twenty-one  are  sufficiently  complete  to  make  it  tolerably  certain  that  they 
were  examples  of  the  disease,  and  not  of  accidental  coincidence  of  gonor- 
rhoea with  inflammation  of  a  single  joint.  Of  these  twenty-one  surgical 
patients,  seventeen  were  men  and  four  women. 

Age. — The  above-mentioned  112  patients  were,  with  few  exceptions,  in 
early  adult  life  ;  11  were  between  sixteen  and  twenty  ;  66,  or  more  than 
half,  were  between  twenty  and  thirty ;  30  were  between  thirty  and  forty  ; 
4  were  between  forty-one  and  forty-seven ;  and  one  was  fifty-two. 

Etiology. — A  urethral  discharge  was  present  in  every  case  the  writer 
has  seen,  but  it  was  often  not  recognised  until  looked  for  to  explain  the 
synovitis,  when  a  gleet  was  always  found.  The  setiological  relation  of  the 
synovitis  has  been  again  and  again  proved  by  the  patient  having  previously 
suffered  from  "  rheumatism  "  after  gonorrhoea,  sometimes  three  and  even 
four  times.  Among  our  112  patients,  eighteen  gave  a  history  of  a  similar 
painful  affection  of  the  joints  having  followed  a  previous  attack  of  gonor- 
rhoea ;  fourteen  had  twice,  and  one  had  three  times  suffered  in  the  same 
way  before. 

Sir  Benjamin  Brodie  recorded  an  instance  in  Avhich,  after  two  attacks  of 
synovitis  from  gonorrhoea,  two  later  ones  were  attributed  to  irritation  of 
the  urethral  canal  by  the  use  of  a  bougie. 

In  fourteen  out  of  112  cases  the  patient  had  previously  experienced  what 
was  called  rheumatic  fever ;  but  in  two  of  them  this  was  pretty  clearly  the 
same  complaint  as  that  fi-om  which  he  was  then  suffering,  and  in  all  but 
one  of  these  fourteen  patients  there  was  no  sign  of  cardiac  disease — an 
improbable  exemption  after  rheumatism  at  an  early  age.  With  a  disease 
so  common  as  rheumatism  in  children  and  young  adults,  its  occasional 
occurrence  previously  to  gonorrhoeal  synovitis  is  probably  a  mere  accident. 

In  a  considerable  number  of  cases  there  was  a  history  of  "  rheumatism  " 
or  "  gout "  in  the  parents  or  brothers  and  sisters  of  the  patient.  In  thirteen 
they  were  "  rheumatic  "  or  "  subject  to  rheumatism,"  in  ten  the  father  was 
"  gouty,"  or  had  "  rheumatic  gout,"  and  in  seven  cases  a  near  relation  had 
suffered  from  "  rheumatic  fever  "  or  acute  rheumatism."  Whether  this 
shows  any  predisposition  to  inflammation  of  the  joints  generally — an  "  ar- 
thritic diathesis  " — is  veiy  dubious.* 

The  length  of  time  which  elapses  between  the  commencement  of  the 

*  According  to  Mr  Brodliurst,  exposure  to  cold  and  wet  may  be  an  exciting  cause. 
He  mentions  the  case  of  an  officer  servinj  in  a  tropical  climate,  who,  while  suftering  froin 
gonorrhoea,  slept  out  of  doors  until  after  sunset,  and  awoke  in  such  pain  that  he  could  with 
diflSculty  he  removed  to  bed. 

Mr  Hutchinson  believes  that  gonorrhoea  only  produces  synovitis  in  those  who  have 
already  suffered  from  rheumatism  or  gout,  including  osteo-arthritis,  or  at  least  who  are  the 
children  of  those  who  have  suffered  from  these  forms  of  an  arthritic  diathesis. 
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gonorrhoea  and  the  development  of  the  synovitis  may  vary  from  three  or 
four  days  to  six  months,  but  most  often  falls  between  one  week  and  three 
months.  Sometimes  the  urethral  discharge  continues  to  be  profuse  after 
the  appearance  of  the  synovitis,  but  in  most  inst-ances  there  remains  only  a 
slight  gleet.  Indeed,  the  patient  often  denies  the  presence  of  any  urethral 
discharge. 

It  is  a  curious  question  whether  multiple  arthritis  ever  occurs  as  the 
result  not  of  urethral  suppuration,  but  of  purulent  ophthalmia,  leucorrhoea, 
otorrhoea,  or  other  discharges  from  mucous  membranes.  Some  cascs  of 
the  kind  have  been  published  by  Dr  Ord,  Mr  Lucas,  and  other  observers 
abroad,  but  they  must  certainly  be  rare,  and  need  careful  criticism  before 
the  proposed  explanation  is  admitted.  When,  however,  the  ophthalmia 
or  leucorrhoea  is  gonorrhoeal,  there  is  no  doubt  it  may  be  followed  by  gonor- 
rhoeal  synovitis,  but  probably  not  otherwise  (see  Mr  Lucas's  paper  in  the 
•  Medico-Chir.  Trans.'  for  1899,  p.  137). 

LocaUty. — Many  writers  say  that  the  knee  is  the  most  frequent  seat 
of  gonorrhoeal  synovitis  ;  but  at  Guy's  Hospital  it  has  long  been  taught  that 
the  feet  are  the  parts  most  apt  to  suffer,  and  this  was  borne  out  by  analysis 
of  the  first  twenty-nine  cases  above  mentioned  ;  for  in  more  than  twenty  of 
them  the  ankle,  sole,  heel,  or  instep  was  attacked,  while  the  knee  was 
affected  in  only  fourteen,  the  wrist  in  six,  the  shoulder  in  three,  the  hip  and 
the  elbow  in  one  each.  This  pain  in  the  heels  and  soles  of  the  feet  has  to 
be  inquired  after,  for  it  is  not  attended  by  swelling  or  other  signs  of  inflam- 
mation. Hence  it  is  often  overlooked  in  reports,  while  stress  is  laid  on  the 
more  obvious  changes  in  the  knee  and  elbow.  The  "  plantar  fascia  "  is  the 
traditional  seat  of  these  pains,  which  are  almost  always  Avorse  at  night,  and 
of  an  aching,  grinding  character  ;  but  it  seems  probable  that  the  local 
lesion  here,  as  elsewhere,  is  in  the  synovial  membrane  and  ligaments  of 
the  tarsal  joints. 

However  this  may  be,  the  much  larger  number  of  cases  collected 
between  1873  and  1887,  including  the  twenty-one  from  the  surgical  wards, 
give  results  more  in  accordance  with  general  belief,  so  far  as  the  pre- 
eminence of  the  knee-joint  is  concerned.  For  among  102  patients,  one  or 
both  knees  were  affected  eighty-two  times,  the  ankle  fifty-five  times,  the 
sole,  heel,  instep,  or  metatarsus  only  thirty-seven  times,  and  the  hip  twenty- 
six  times.  Of  the  joints  of  the  upper  extremity,  one  or  both  shoulders  were 
affected  thirty-four  times,  the  elbow  twenty-two,  the  wrist  twenty-six,  the 
metacarpus  (and  occasionally  the  fingers)  twenty-five,  and  the  sterno-clavi- 
cular  joint  twice.  In  six  cases  the  cervical  vertebrae  suffered,  and  in  two 
the  temporo-mandibular  joint. 

The  great  toe  is  never  affected  alone  ;  but  there  is  often  pain  referred  to 
the  metatarsus  generally,  and  to  the  smaller  toes,  which  usually  escape  in 
gout.  The  joints  of  the  fingers  are  very  seldom  attacked,  a  point  of  dis- 
tinction from  subacute  cases  of  osteo-arthritis  in  young  subjects. 

In  a  certain  number  of  cases  one  joint  only  is  attacked,  but  this  is 
certainly  rare  ;  when  it  does  occur,  one  knee  or  one  ankle  seems  usually  to 
suffer.  But  often,  after  the  other  joints  are  well,  one  remains  as  bad  as 
ever,  and  this  appears  to  be  most  frequently  the  elbow  or  the  shoulder. 

Cases. — (1)  A  healthy,  well-built  young  policeman,  aged  twenty-one,  who  whs  in  Pliilip 
Ward  for  nearly  three  months  in  1885,  liad  nlmost  every  joint  in  the  body  successively 
affected:  first  the  ankles,  heels,  and  instep,  then  one  knee,  then  the  elbow,  shoulder, 
temporo-niaxillary,  atlanto-axial,  and  probably  the  cervical  articulations.  There  was  severe 
sclerotitis  first  of  one  and  then  of  the  other  eye.    From  being  stout  and  florid  he  became 
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pale  and  emaciated,  but  with  time  and  the  free  use  of  opium  he  gradually  recovered,  and 
went  out  free  from  piiin,  though  stiff  and  weak.  In  February,  1891,  this  patient  came  to 
see  the  writer.  He  had  very  slowly  recovered  his  flesh  and  colour,  but  about  two  years 
after  his  discharge  from  hospital  was  as  well  as  ever.  He  had  married  six  months  ago,  aud 
since  then  had  felt  return  of  pain  in  one  hip.  The  right  shoulder  had  never  completely 
recovered  its  mobility. 

(2)  Another  patient  was  a  man  of  about  twenty-five,  who  came  into  hospital  in  July,  1890, 
with  a  third  attack  of  multiple  arthritis,  after  a  third  gonorrhoeal  infectiou.  Here,  again, 
the  extent  aud  severity  of  the  disease  was  remarkable.  All  the  joints  of  the  limbs,  some  of 
the  neck,  and  one  of  the  teinporo-maxillary  articulations  were  successively,  and  many  of 
them  simultaneously,  affected.  A  moderate  gleet  was  present,  and  also  double  otorrhoea, 
but  tliis  last  discharge  dated  from  long  before  puberty.  It  was  successfully  healed,  but  the 
urethral  iuflanimation  was  only  aggravated  by  attempts  to  cure  it  by  local  means,  and  at 
last  he  begged  it  might  be  left  alone:  the  synovitis  was  not  made  worse  when  the  gonor- 
rhoea was  most  severe,  nor  benefited  by  its  subsidence.  The  eyes  were  not  affected,  though 
they  had  been  in  a  previous  attack.  Relief  was  obtained  by  full  and  increasing  doses  of 
opium,  but  the  case  was  very  obstinate,  and  afforded  a  good  opportunity  of  demonstrating 
the  effect,  which  was  negative,  of  treatment  by  free  and  continued  exhiliition  of  iodide  of 
potassium,  guaiacum,  and  quinine.  In  his  previous  attack  he  had  taken  a  great  deal  of 
iodide  and  had  found  it  quite  useless.  The  temperature  was  never  above  102°,  and  after  a 
time  became  normal.  In  October  a  new  house  physician  tried  new  methods  of  treatment, 
but  with  no  more  success  than  before.  The  patient  ate  well  and  did  not  become  aniemic, 
aud  the  pains  gradually  subsided,  but  the  joints  were  as  stiff  as  ever.  By  slow  degrees, 
helped  by  friction,  shampooing,  and  passive  movement,  power  of  motion  was  restored,  but 
he  was  only  able  to  leave  his  bed  about  Christmas ;  and  when  at  last  he  walked  out  of  the 
ward  in  January,  1891,  though  in  good  health,  several  of  the  joints  still  remained  more  or 
less  stiff. 

Symptoms. — There  is  no  marked  onset  and  no  rapid  "  metastasis  "  from 
joint  to  joint,  as  in  true  rheumatism  ;  each  suffers  for  many  days,  or  even 
weeks.  There  is  less  local  tenderness  than  might  be  expected  from  the  pain, 
and  but  little  redness  or  oedema.  Effusion  may  always  be  detected  in  the 
larger  and  more  superficial  joints,  particulai-ly  in  the  knee. 

The  pain  of  gonoiThoeal  synovitis  is  usually  worse  at  night,  and  is 
always  described  as  of  a  dull,  constant,  aching  character. 

The  pyrexia  is  almost  always  moderate,  and  in  some  instances  the 
temperature  remains  normal.    Hyperpyrexia  is  unknown. 

Gonorrhoeal  synovitis  commonly  runs  a  tedious  and  protracted  course, 
lasting  for  several  weeks,  and  even  for  months,  notwithstanding  treatment. 
In  hospital  practice  the  obstinacy  of  a  supposed  "  subacute  rheumatism  " 
has  often  led  to  the  discovery  of  the  fact  that  the  patient  had  a  gleet. 
More  acute  cases  sometimes  occur,  particularly  when  limited  to  one  joint ; 
but  even  then,  though  pain  and  other  local  symptoms  are  severe,  there  is 
but  little  pyrexia. 

This  disease  differs  from  true  rheumatism  in  the  important  fact  that  even 
in  young  subjects  it  shows  little  or  no  tendency  to  produce  cardiac  inflam- 
mation — pericardial  or  endocardial.  Among  the  112  cases  on  which  this 
chapter  is  based,  there  was  in  two  a  slight  systolic  basic  murmur  heard  for 
a  time,  probably  pulmonary  and  anaemic;  in  three  there  was  a  systolic 
apex  murmur  (described  as  doubtful  in  one  case),  and  in  one  only  a  dias- 
tolic, presumably  aortic  bruit,  which,  however,  disappeared  in  a  day  or  two. 
In  the  very  severe  first  case  above  mentioned  there  was  a  basic  bruit  durinc^ 
the  height  of  the  illness,  but  this  had  disappeared  before  he  left  hospital 
and  on  his  reappearance  after  nearly  six  years  there  were  neither  signs  nor 
symptoms  of  cardiac  disease.  In  no  case  does  it  appear  that  permanent 
cardiac  lesions  have  resulted  from  gonorrhoeal  synovitis,  however  youn<^  the 
patient  and  however  protracted  the  disease. 

Apparent  exceptions  are  some  of  them  cases  of  true  rheumatism  occur- 
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ring  in  a  patient  with  gonorrhoea.  Others  are  cases  of  suppurative 
arthritis  from  streptococcic  infection,  with  subsequent  pyaemic  (strepto- 
coccic) peri-  or  endocarditis  of  the  "  malignant "  ulcerative  kind.  But 
it  would  be  unwarranted  to  doubt  the  authenticity  of  exceptional  cases, 
recorded  by  competent  observers,  of  true  gonococcal  endocarditis.  All  we 
can  say  is  that  they  must  be  very  rare. 

However  this  may  be,  gonorrhoeal  synovitis  is  frequently  accompanied 
by  a  peculiar  form  of  inflamination  of  the  eye.  The  American  patient 
above  mentioned,  who  came  to  Sir  Astley  Cooper  on  account  of  a  gonorrhoea, 
told  him  that  two  previous  attacks  had  each  led  to  inflammation  of  the 
eyes,  and  a  few  days  later  to  swelling  of  the  joints.  Precisely  the  same 
sequence  occurred  on  the  third  occasion,  under  the  observation  of  Sir 
Astley  himself.  The  writer  obsei-ved  this  affection  in  eleven  out  of  nine- 
teen cases  under  his  own  care,  and  it  was  noted  twenty-one  times  in  the 
eighty-three  cases  collected  for  him  by  Dr  Rickets,  i.  e.  in  32  out  of  102 
cases.  It  usually  attacks  first  one  eye  and  then  the  other.  There  is 
almost  always  injection  of  the  small  radiating  vessels  of  the  sclerotic  which 
surround  the  cornea,  sometimes  with  marked  iritis,  and  often  with  some 
degree  of  catarrhal  ophthalmia.  It  usually  subsides  in  a  few  days,  under 
treatment  by  cold  bathing,  covered  from  light,  and  applying  atropine 
drops ;  but  in  more  than  one  instance  it  has  returned  after  having  dis- 
appeared. This  sclerotitis,  as  it  may  be  distinctively  called,  is  quite 
separate  from  the  purulent  ophthalmia  which  resvilts  from  inoculation  with 
gonorrhoeal  pus,  and  also  from  syphilitic  iritis  and  choroiditis. 

Event. — Recovery  seems  to  have  occurred  in  each  of  our  112  medical 
and  21  surgical  cases,  although  some  of  the  patients  left  the  wards  before 
they  had  entirely  lost  the  pams  and  stiffness  of  their  joints. 

Though  peculiarly  tedious  and  obstinate,  gonorrhoeal  synovitis  when 
once  cured  does  not  relapse — another  difference  from  true  rheumatism. 
Numerous  instances,  however,  prove  that  a  fresh  urethritis  will  almost 
certainly  produce  a  fresh  synovitis,  and  in  this  way  the  same  patient  may 
suffer  twice,  thrice,  or  even  oftener  from  "  gonorrhoeal  rheumatism." 

Fibrous  ankylosis  is  not  an  uncommon  sequel,  but  there  is  no  bony 
union  of  the  articular  surfaces. 

Mr  Brodhurst  relates  a  case  in  which,  during  five  years,  ankylosis  in- 
vaded the  articulations  of  the  vertebrae,  the  atlas,  and  the  occiput,  so  that 
the  head  could  not  be  moved.  That  patient  had  suffered  from  three  several 
attacks  of  gonorrhoea,  each  followed  by  "  rheumatism."  About  six  months 
after  the  last  attack,  and  when  he  was  only  just  able  to  walk  about,  he 
married.  Soon  afterwards,  although  there  was  no  urethral  discharge,  the 
articular  inflammation  recurred,  and  it  finally  led  to  the  terrible  results 
just  described. 

The  most  frequent  seat  of  fibrous  ankylosis  is  in  the  shoulder  and  the 
elbow  ;  but  when  the  adhesions  have  been  broken  down  under  chloroform, 
the  joint  generally  regains  its  usefulness.  In  the  more  protracted  cases  it 
is  not  very  uncommon  for  ebumation  and  the  other  changes  of  osteo-arthritis 
to  supervene,  but  the  deformity  thus  produced  is,  as  a  rule,  only  slight. 

A  remarkable  case  of  spondylitis  deformans  (bony  ankylosis  of  the 
spine)  was  brought  before  the  Pathological  Society  by  Dr  Fagge  in  1877 
(vol.  xxviii,  p.  201).  This  Mr  Davies-Colley  believes  to  have  been  due  to 
gonorrhoeal  synovitis  of  the  vertebral  joints,  and  quotes  cases  of  his  own 
in  support  of  that  opinion  ('  Path.  Trans.,'  1896,  vol.  xlvii,  p.  207). 
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Diagnosis. — The  mere  presence  of  a  urethral  discharge  is  obviously 
not  enough  for  the  recognition  of  the  disease,  though  the  presence  of  a 
stricture  or  a  gleet  is  essential.  A  man  suffering  from  gonorrhoea  may  be 
attacked  by  rheumatic  fever,  and  the  two  diseases  run  their  course  apart. 
Or  a  man  subject  to  gout  may  be  infected  with  gonorrhcea.  Nor  can  it  be 
denied  that  some  cases  of  osteo-arthritis,  as  we  shall  find  in  the  next 
chapter,  have  their  probable  origin  in  severe  gonorrhoeal  synovitis. 

The  distinction  from  gout  depends  on  the  age  of  the  patient,  the  absence 
of  tophi,  the  distribution  of  the  synovitis,  and  the  freedom  from  return, 
except  from  a  fresh  urethral  excitation.  Sclerotitis  when  present  is  a 
valuable  help  to  diagnosis.  When  the  foot  is  severely  affected,  the  dia- 
gnosis is  occasionally  difl&cult. 

It  is  more  difficult  to  distinguish  gonorrhceal  synovitis  from  rheumatism, 
with  which  it  is  still  commonly  confounded.  The  aetiology,  the  different 
relation  to  sex  and  age,  the  continuous  instead  of  transient  affection  of  the 
several  joints,  the  much  longer  course,  the  freedom  from  relapses  or  spon- 
taneous recuiTence,  the  affection  of  the  eyes,  and  the  immunity  of  the 
heart  are  amply  sufficient  groimds  for  the  pathological  distinction  between 
the  two  diseases,  and  with  care  and  attention  are  almost  always  sufficient 
for  a  right  diagnosis  in  practice.  The  difi'erence  in  prognosis  from  both 
rheumatism  and  gout,  and  the  no  less  important  difference  in  treatment, 
make  the  discrimination  between  these  diseases  of  great  importance.* 

The  only  mistakes  in  diagnosis  at  all  commonly  seen  are  due  to  forget- 
fulness  of  the  possibility  of  urethral  infection  in  a  case  of  polyarthritis  ; 
or,  on  the  other  hand,  to  the  assumption  that  because  a  man  has  articular 
rheumatism  and  a  urethral  discharge,  he  must  have  "  gonorrhceal  rheu- 
matism." 

The  absence  of  pyrexia  and  the  normal  state  of  the  other  organs, 
together  with  the  fact  that  the  joints  do  not  suppurate,  are  distinctions 
from  pycemia  no  less  than  from  rheumatism. 

It  is  a  question  whether  we  ought  to  distinguish  the  cases  above  de- 
scribed from  certain  much  more  severe  and  localised  inflammations  of  a 
single  joint  following  gonorrhoea,  which  come  under  the  notice  of  the 
surgeon  rather  than  the  physician.  They  have  been  described  by  Duplay 
and  Brun  in  France  ('  Aroh.  generales  de  Medecine,'  1881),  and  by  Mr 
Davies-Colley  in  England  ('  Guy's  Hosp.  Rep.,'  1882).  In  both  articles 
they  are  accounted  as  belonging  to  gonorrhoeal  synovitis,  but  Mr  Collev 
proposes  to  distinguish  them  as  acute  gonorrhoeal  arthritis  or  syndesmitis. 
The  joint  is  very  prone  to  ankylosis  after  this  severe  local  inflammation. 

However  this  question  may  be  decided  by  further  experience,  there  is 
no  doubt  that  we  must  exclude  from  the  disease  now  under  consideration 
the  rare  cases  of  true  pyaemia  arising  from  gonorrhoea,  with  suppuration 
of  the  affected  joints,  of  which  an  example  was  recorded  in  the  '  Patho- 
logical Transactions '  for  1885  by  Mr  Pollard. 

Pathology. — Whether  in  its  milder  or  in  its  more  severe  forms,  gonor- 
rhoeal synovitis  is  certainly  not  a  modified  pyaemia,  a  process  from  which 
it  differs  at  every  point.  Nor  is  it  a  "  hybrid  "  or  "  modification  "  of  gout 
or  rheumatism.  Possibly  it  may  be  connected  with  the  abundant  nervous 
distribution  over  the  prostatic  part  of  the  urethra,  and  so  be  related  on 
the  one  hand  to  the  rigors  which  sometimes  follow  the  passage  of  a 
catheter,  and  to  the  arthropathies  of  tabes  on  the  other.    But  this  is  mere 

*  See  an  excellent  paper  by  Dr  Thomas  Bond  published  in  the  '  Lancet/  March  23rd 
1872,  before  the  writer's  paper  in  the  '  Guy's  Reports.'  '  ' 
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speculation.  The  diplococcus  of  gononrhoea  has  befen  found  in  the  effused 
serum  in  the  knee-joint  by  Petrone  and  Kammerer,  and  since  then  by 
others ;  and  the  evidence  points  to  the  synovitis  and  ocular  inflammation 
being  infective  and  due  to  direct  absorption  of  the  specific  micrococcus  from 
the  urethra. 

Prognosis. — When  the  diagnosis  of  gonon-hoeal  syno%atis  has  once  been 
made,  we  have  the  proof  of  its  accuracy  in  the  prognosis  it  enables  us  to 
make.  We  can  tell  our  patient  that  his  disease  will  be  obstinate  and  pain- 
ful, that  it  will  not  affect  his  life  or  suitability  for  insurance,  that  it  will 
at  last  get  well  and  will  never  return  unless  he  acquires  gonorrhoea  again, 
when  it  will  certainly  again  follow  and  probably  more  severely  than  before. 

Treatment. — It  is  important  that  every  effort  should  be  made  to  cure 
the  urethral  disorder,  but  the  synovitis  is  often  little  benefited  by  success. 

Some  authors  recommend  iodide  of  potassium  in  full  doses ;  but  the 
writer  has  tried  this  dinig  in  many  cases  for  a  long  time,  and  is  convinced 
of  its  inutility.  Colchicum,  quinine,  guaiaoum,  and  salicyl  compounds  have 
proved  equally  useless. 

The  patient  must  be  kept  in  bed  and  upon  light  diet  during  the 
first  week  or  two.  Brodhurst  found  the  Tm-kish  bath  very  useful,  and 
instances  a  patient  who  has  lodged  in  a  house  attached  to  one  of  these 
baths,  so  that  he  could  be  carried  down  into  the  hot  chamber  every  day ; 
when  profuse  perspiration  was  obtained,  the  pain,  which  was  very  acute, 
left  him  for  some  time. 

Opium  should  be  given  in  sufficient  doses  to  relieve  the  pain  and  procure 
sleep.  It  probably  is  useful  in  other  ways  also,  and  no  other  drug  is  of  so 
much  value.  Good  feeding,  bark  and  nitric  acid,  quinine,  and  a  moderate 
use  of  alcohol,  particularly  porter,  are  necessary  as  soon  as  the  first  severity 
has  subsided.  Steel  is  sometimes  of  use,  and  arsenic  is  perhaps  still  more 
valuable  during  the  long  and  tedious  convalescence. 

In  the  chronic  stage  blisters  may  be  applied  with  advantage,  or  liniment 
of  iodine,  or  mercurial  ointment.  When  one  or  more  of  the  joints  has 
become  fixed,  it  is  often  advisable  to  give  chloroform  and  to  break  down  the 
adhesions  by  force. 
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If  I  were  feeble,  rheumatick,  or  cold, 

These  were  true  signs  that  I  were  waxen  old. 

Drayton. 

Hisim-y  and  nomenclature — Pathology :  relation  to  gout,  to  rheumatism,  and  io 
wear  of  the  joints — Anatomy — Symptoms  and  course — nwre  acute  cases — 
Resulting  deformity — Age  and  sex — Osteo-arthritis  in  children — /Etiology 
— Diagnosis — Prognosis — Treatment  by  drugs  and  external  applications — 
by  diet  and  climate. 

Charcot's  arthropathie  ataxique — its  relation  to  osteo-arthritis  and  tabes  dorsalis. 

Synonyms. — Arthritis  deformans,  Nodi  digitorum  (Heberden),  Malum 
articulorum  senile ;  Chronic  rheumatic  arthritis  (Adams),  Rheumatoid 
arthritis  (Garrod),  Rheumatic  gout,  Irish  gout.  Chronic  rheumatism  (in 
part),  Nodosity  of  the  joints.  Crippling  rheumatism. — Fr.  Rhumatisme 
noueux,  Goutte  asthenique,  Arthrite  seche,  Usure  des  cartilages  articu- 
laires  (Cruveilhier). — Germ.  Arthritis  nodosa  sive  deformans,  Deformi- 
rende  Gelenkentziindung,  Chronische  Rheumatismus. 

Definition. — A  chronic  or  recurrent  subacute  disease  of  the  joints, 
leading  to  their  external  distortion  and  to  characteristic  atrophy,  ebuma- 
tion,  and  hypertrophy,  unconnected  with  disease  of  the  internal  organs, 
and  not  leading  to  a  fatal  issue. 

History. — This  remarkable  disease  appears  to  have  been  first  recog- 
nised by  Sydenham.  He  says  that  rheimiatism,  when  free  from  fever,  is 
often  called  arthritis  (i.  e.  gout),  though  really  distinct  from  it.  He  goes 
on  to  describe  the  chronic  course  of  the  disease,  with  its  remissions  and 
exacerbations,  and  concludes  his  description  as  follows: — "Potest  fieri  ut 
aeger  omni  membrorum  motu  ad  mortem  usque  privetur,  digitorum  arti- 
culis  quasi  inversis,  et  protuberantiis,  ut  in  arthritide,  nodosis,  in  interna 
magis  quam  externa  digitorum  parte  se  prodentibus :  stomacho  nihilo- 
minus  valeat,  et  caetera  sanus  vitam  toleret."  *  The  affection  was  again 
clearly  described  by  Heberden  in  1782  as  "  the  chronical  rheimiatism," 
which,  he  writes,  "  is  in  reality  a  very  different  distemper  from  the  genuine 
gout,  and  from  the  acute  rheumatism,  and  ought  to  be  carefully  distin- 
guished from  them  both.  Being  so  very  different  in  its  symptoms,  as  well 
as  in  the  event,  it  would  be  useful  if  it  were  distinguished  by  a  peculiar 

*  '  Obs.  Med,,'  sect,  vi,  cap.  5  (p.  256  of  Syd.  Soc.  ed.). 
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name,  which  might  prevent  its  being  confounded  with  other  disorders  by 
being  called  a  "  spurious  or  wandering  gout,"  or  a  "■  chronical  rheumatism." 
Haygarth  in  1805  wrote  as  follows: — "This  disease  has  hitherto  passed 
under  the  name  of  gout  or  rheumatism,  or  perhaps  has  been  most  com- 
monly called  rheumatic  gout.  But  as  several  advantages  would  result  from 
a  separation  of  this  disorder  from  others  with  which  it  has  been  confounded, 
I  have  ventured  to  call  it  the  nodosity  of  the  joints."  Cruveilhier  gave  the 
tirst  accurate  anatomical  account  of  osteo-arthritis  under  the  title  "  arthrite 
avec  usure  des  cartilages  articulaires."  Virchow  and  most  German  patho- 
logists call  it  "  arthritis  deformans."  By  many  English  authors  it  is  still 
misnamed  "  rheumatic  gout,"  by  Adams  in  his  beautifully  illustrated 
monograph,  and  by  other  eminent  Irish  surgeons,  R.  W.  Smith,  Colles,  and 
Wilmot,  "  chronic  rheumatic  arthritis,"  and  by  Garrod  rheumatoid  ar- 
thritis." It  is  also  supposed  to  correspond  to  the  ''  poor  man's  gout," 
{arthritis  pauperum)  of  older  writers ;  but  true  gout  is  far  from  uncommon 
among  the  poorer  classes  of  this  country.  In  popular  language  this 
disease  is  generally  called  "  rheumatism,"  but  often  "  rheumatic  gout," 
although  that  self-contradictory  term  is  also  applied  as  a  kind  of  euphemism 
to  what  ought  to  be  called  gout — sa?is  phrase. 

Objection  may  be  made  to  all  the  above  names,  and  it  is  best 
to  adopt  the  term  osteo-arthritis,  which  is  used  in  the  '  Nomenclature  of 
Diseases '  of  the  College  of  Physicians,  axid  in  the  Registrar-General's 
reports.  The  course  is  most  often  "  chronic,"  but  sometimes  subacute, 
hence  it  is  better  not  to  use  the  adjective  as  a  constant  epithet.  Arthritis 
deformans  is  a  distinctive  and  expressive  name;  but  rheu?natic  arthritis 
is  ambiguous,  and  rheumatic  gout  misleading. 

Pathology. — There  are  still  some  pathologists  who  maintain  that  all 
articular  diseases,  including  rheumatic  fever,  are  closely  related  to  one 
another,  and  in  common  depend  upon  what  is  termed  an  arthritic  diathesis. 
This  view  is  held  by  many  French  writers,  and  in  this  country  by  Mr 
Hutchinson,  who  thinks  that  he  can  identify  an  arthritic  "  iritis,  and  even 
an  "  arthritic  "  pneumonia. 

It  is  true  that  the  lesions  of  characteristic  gout  and  those  which  belong 
to  arthritis  deformans  are  sometimes  found  in  different  joints  of  the  same 
patient,  or  even  in  the  same  joint ;  and,  apart  from  mere  coincidence, 
ebumation  and  lipping "  probably  follow  repeated  gouty  arthritis  and 
repeated  subacute  rheumatism.  Between  1874  and  1879  Dr  Fagge  re- 
corded four  examples  of  this  association  in  the  autopsies  at  Guy's  Hospital. 
Three  of  the  patients  were  men,  one  aged  thirty-six,  who  said  he  had 
rheumatic  fever  at  the  age  of  twelve,  and  at  last  died  of  mitral  stenosis. 
In  each  case  the  great  toe-joints  contained  biurate  of  soda,  showing  that 
gout  had  been  present,  while  the  lesions  indicative  of  arthritis  deformans 
were  found  in  the  knees  or  in  the  hip-joints.  In  one  of  three  cases 
the  left  knee  showed  both  kinds  of  change,  the  right  that  of  arthritis 
deformans  alone,  and  the  two  great  toes  that  of  gout  alone.  In  a  fifth 
and  lat«r  instance  the  present  writer  observed  the  edges  of  the  patella 
thickened,  and  other  signs  of  osteo-arthritis  present,  together  with  patches 
of  urate  of  soda  in  the  cartilage. 

In  the  great  majority  of  cases  true  rheumatism  leaves  no  deformity 
behind  ;  and  this  is  a  most  remarkable  and  distinctive  point  in  its  natural 
history ;  but  that  the  synovitis  of  rheumatism,  when  unusually  protracted, 
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or  when  frequently  repeated,  should  produce  no  structural  change  would 
be  improbable. 

The  same  results  are  produced  more  frequently  by  gonorrhoeal  synovitis, 
as  we  should  expect,  since  here,  as  in  gout,  there  is  a  far  more  persistent 
arthritis  than  in  true  rheumatism. 

They  may  also  follow  traumatic  synovitis,  or  even  hard  usage  of  joints 
without  actual  -  intlammation "  being  set  up.  Thus  when  making  the 
Catalogue  of  the  Museum  of  Comparative  Anatomy  at  Guy's  Hospital,  the 
writer  described  a  considerable  number  of  specimens  of  osteo-arthritis  in 
the  lower  animals,  particularly  in  the  carjDus  or  tarsus  and  phalanges  of 
horses,  which  are  probably  due  to  frequently  repeated  small  concussions. 

Hence  if  we  define  osteo-arthritis  by  the  peculiar  anatomical  condition 
of  the  joints  to  be  presently  described,  we  must  admit  that  this  condition 
may  be  the  consequence  of  rheumatic,  gonorrhoeal,  gouty,  or  traumatic 
arthritis,  if  prolonged  or  repeated.  It  is,  on  the  other  hand,  never  caused 
by  the  more  acute  and  destructive  arthritis  of  tubercle,  syphilis,  osteo- 
myelitis, or  pyaemia. 

Nevertheless  it  remains  true  that  in  the  great  majority  of  cases  this 
characteristic  multiple  articular  lesion  does  not  follow  either  rheumatism 
or  gout,  or  any  other  form  of  articular  inflammation, — that,  in  fact,  such  a 
sequence  is  exceptional  and  rare.  On  the  contrary,  it  far  more  often  ap- 
pears independently.  Sometimes  it  may  be  traced  to  specially  hard  usage  of 
the  affected  joints  ;  more  frequently  it  depends  upon  the  ordinary  wear  and 
tear  of  laborious  work  during  many  years  ;  but  often  it  appears  in  younger 
subjects,  who  have  never  worked  hard,  and  have  never  suffered  from  any 
kind  of  arthritis. 

Moreover  the  primary  or  idiopathic  anatomical  change  in  the  joints  is 
associated  with  a  definite  and  constant  pathological  process,  and  with 
characteristic  clinical  symptoms.  It  has  its  own  course,  prognosis,  and 
treatment,  and  therefore  is,  on  every  ground,  practical  and  theoretical, 
entitled  to  be  considered  as  an  independent  disease." 

Anatomy. — The  process  of  arthritis  deformans  is  often  limited  at  first 
to  a  small  area  of  one  of  the  cartilages  of  a  joint.  Sometimes  (as  in  several 
specimens  exhibited  to  the  Pathological  Society  by  Mr  Hutchinson  in  1872) 
it  begins  round  the  margin,  and  spreads  irregularly  inwards  ;  more  often  it 
starts  in  the  middle  of  the  articular  surface. 

The  cartilage  first  becomes  soft  and  velvet-like  in  appearance  ;  after- 
wards it  softens  and  gradually  disappears,  so  that  a  depression  is  formed, 
reaching  down  to  the  bone.  Histologically  the  change  consists  in  a  pro- 
liferation of  the  cartilage  cells,  so  that  each  becomes  replaced  by  from 
eight  to  twenty  corpuscles  :  the  matrix  at  the  same  time  splits  into  fibres 
vertically  to  the  articular  surface.  Presently  the  enlarged  alveoli  rupture 
into  the  cavity  of  the  joint ;  the  fibres  then  remain  for  a  time  as  shaggy 
projections,  until  ultimately  they  too  disappear.  There  is  at  no  time  true 
ulceration,  i.  e.  no  suppuration  and  no  formation  of  granulations. 

The  denuded  bone  is  said  occasionally  to  exhibit  an  open  cancellous 
tissue,  but  as  a  rule  it  is  converted  into  a  very  hard, .  compact  substance, 
i.  e.  undergoes  ehurnation.  When,  after  the  removal  of  the  whole  of  the 
articular  cartilages,  the  osseous  surfaces  everywhere  come  into  direct 
apposition,  they  become  scored  and  fluted  with  parallel  grooves  and  ridges, 
corresponding  with  some  particular  line  of  movement.    The  texture  of  the 
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subjacent  part  of  the  bone  becomes  filled  with  oil-drops,  and  so  gradually- 
absorbed.  Thus  the  neck  of  a  femur  may  be  gradually  shortened  until 
what  represents  the  head  lies  in  a  hollow  between  the  two  trochanters. 

Intra-articular  fibro-cartilages,  as  in  the  temporo-maxillary  joints,  resist 
the  disease  no  better  than  the  cartilages  which  cover  bones.  So  also  the 
ligamentum  teres  in  the  hip,  and  in  the  shoulder  the  long  head  of  the 
biceps,  both  disappear. 

Hypertrophic  changes  are  associated  with  this  atrophic  process  from 
an  early  period.  From  the  edges  of  the  articular  cartilages  there  arise  a 
series  of  outgrowths — "  ecchondroses," — which  form  a  raised  lip  or  border. 
These  gradually  increase  in  size,  and  lime  salts  are  deposited  in  them, 
until  they  become  converted  into  bony  growths  {osteophytes),  which  not 
infrequently  grow  into  the  capsular  ligament,  and  unite  to  form  a  complete 
osseous  shell  around  the  joint.  In  like  manner  outgrowths  from  the  edges 
of  the  bodies  of  the  vertebrae  often  cohere  together,  so  as  to  form  bony 
splints,  immoveably  fixing  a  large  part  of  the  spinal  column. 

The  synovial  membrane  of  the  affected  joints  is  more  or  less  thickened. 
The  folds,  which  project  into  the  articular  cavity,  are  enlarged  and  vas- 
cular ;  they  often  form  long  villous  processes,  with  nmnerous  bodies  like 
melon-seeds  hanging  from  them  ;  these  bodies  may  ossify,  become  detached, 
and  lie  as  "  loose  cartilages  "  in  the  joint.  They  cause  fresh  accession  of 
pain,  and  are  named  Mauser  by  the  Germans,  from  their  slipping  away 
from  the  touch. 

A  modification  of  the  bonv  outgrowth  of  arthritis  deformans  was  long 
ago  described  by  Heberden  under  the  name  of  digitorum  nodi,  which,  as 
he  says,  consist  of  little  hard  knobs,  about  the  size  of  a  small  pea,  situated 
near  the  joint  of  a  finger ;  they  have  no  connection  with  gout,  con- 
tinue for  life,  are  hardly  ever  attended  with  pain,  and  are  rather  unsightly 
than  inconvenient  ('  Comment.,'  cap.  28).  In  Sir  Dyce  Duckworth's  treatise 
on  gout,  and  in  that  of  Dr.  Archibald  Garrod  on  rheumatism,  the  relation  of 
these  nodi  digitorum  to  gout  is  discussed.  They  are  certainly  not  tophi, 
but  exostoses,  and  in  the  writer's  belief  are  neither  rheumatic  nor  gouty,  but 
osteo-arthritic. 

The  changes  of  osteo-arthritis  are  attended  with  a  gradual  loss  of 
mobility,  until  at  length  the  joints  become  completely  fixed  by  the  bony 
splints  around.  When,  however,  these  are  removed  after  death,  the 
articular  surfaces  are  found  perfectly  free  and  smooth  ;  occasionally  fibrous 
ankylosis  is  established,  but  neither  bony  union  nor  suppuration  occurs. 

At  an  advanced  stage  of  arthritis  deformans  the  deformity  produced  is 
characteristic.  Most  of  the  joints  are  fixed  in  a  bent  position,  but  the 
wrists  are  extended.  The  fingers  lie  at  an  angle  with  the  rest  of  the 
hand,  and  are  deflected  to  the  ulnar  side,  so  that  the  knuckle  of  the  fore- 
finger projects.  Some  of  the  phalangeal  joints  are  usually  over-extended, 
so  as  to  be  concave  on  the  dorsal  aspect,  as  was  noted  by  Sydenham. 
The  fingers  and  hand  generally  are  deformed  in  a  regular  manner,  and 
the  two  hands  correspond — a  striking  contrast  to  the  irregular,  unsym- 
metrical  distortion  of  gout. 

The  degree  of  enlargement  of  the  affected  joints  is  very  variable.  Some- 
times each  articulation  is  swollen  into  a  smooth,  uniform,  bulbous 
tumour  ;  sometimes  the  ends  of  the  bones  look  nearly  of  normal  size.  The 
elbows  and  knees  are  usually  the  most  enlarged,  and  are,  next  to  the  hands, 
the  most  obviously  deformed. 
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Distribution.— The  fingers  and  wrists  are  commonly  first  attacked  (in 
about  two  thirds  of  the  writer's  cases),  then  the  knees.  The  hip  may  be 
afi'ected  alone,  but  only  in  the  lat«r  period's  of  life  (morbus  coxce  senilis). 
Next  to  the  hands  and  knees,  the  elbows  and  shoulders  are  most  often 
afEected,  the  ankles  less  frequently,  and  the  toes  very  seldom.  The  ver- 
tebrae are  often  found  united  by  osteo-arthritis  after  death,  and  this 
is  one  cause  of  the  stooping  back  and  stiff  neck  of  old  people  in  the 
workhouse.  Adams  figures  the  disease  in  the  temporo-maxillary  articula- 
tion, and  also  in  the  sternal  and  acromial  joints  of  the  clavicle.  These 
joints,  the  reader  will  remember,  may  be  affected  in  gonorrhoeal  synovitis, 
whereas  they  almost  always  escape  in  rheumatism  or  in  gout.  Even  the 
joints  of  the  auditory  ossicles  and  of  the  ossified  laryngeal  cartilages  in  old 
age  may  be  the  seat  of  this  wide-spread  disease, 

SymjJtoms. — Usually  the  disease  causes  more  or  less  local  pain  from  the 
beginning,  but  occasionally  its  early  stages  are  free  from  suffering.  This 
fact  is  well  illustrated  by  one  of  Mr  Hutchinson's  cases  in  the  '  Pathological 
Transactions.'  A  man  aged  forty-one  had  his  thigh  amputated  for  disease 
of  the  knee,  and  it  was  not  known  that  any  other  joints  were  affected  ;  but 
the  cartilage  was  found  eroded  in  every  articulation  of  the  foot  except  the 
distal  joints  of  three  toes.  As  the  same  writer  remarks,  one  may  fre- 
quently detect  a  projecting  lip  round  the  articular  cartilage  of  the  lower 
end  of  the  femur  in  those  who  are  not  aware  that  the  knee  has  suffered. 
He  admits,  however,  that  practice  is  required  to  prevent  one  mistaking 
for  a  morbid  "  lip  "  a  ridge  which  exists  at  the  same  spot  in  many  healthy 
persons. 

Dr  Spender,  of  Bath  ('  Brit.  Med.  Journ.,'  1888,  vol.  i,  p.  781),  who  has 
seen  large  numbers  of  patients  in  the  early  as  well  as  in  the  chronic  stages 
of  osteo-arthritis,  believes  that  it  is  sometimes  marked  at  or  even  before  its 
development  in  the  joints  by  cold  hands  and  feet,  with  a  rapid  and  incom- 
pressible pulse  (90  to  110  or  120)  but  with  no  rise  of  temperature.  He  has 
also  noticed  as  an  early  symptom  pigmentation  of  the  skin,  particularly  on 
the  forehead  and  face,  and  on  the  fingers,  and  afterwards  maculae  over  the 
legs  and  freckles  on  the  face.  A  constant  dampness  of  the  hands,  feet, 
and  trunk  from  perspiration,  and  liability  to  fits  of  neuralgia  in  the  affected 
limbs  are  other  early  syinptoms  which  Dr  Spender  has  observed.  In 
chronic  cases  the  writer  can  confirm  the  very  constant  presence  of  sweating 
and  the  cold  limbs ;  but  pigmentation  he  so  rarely  sees  that  it  might  pass 
for  an  accident. 

It  is  probable  that  when  a  patient  begins  to  complain  of  pain  and 
stiffness  in  one  or  more  of  his  joints,  the  disease  has  long  been  present. 
The  pain  is  not  generally  constant ;  it  "  comes  and  goes,"  sometimes  with- 
out obvious  cause,  sometimes  in  apparent  relation  to  changes  of  the 
weather.  In  certain  cases  it  has  a  shooting  character,  so  as  to  resemble 
neuralgia.  With  many  patients  it  is  worse  when  the  limbs  are  warm,  in 
others  when  they  are  cold  ;  in  some  by  night,  in  others  by  day.  It  is  very 
apt  to  be  brought  on  by  the  use  of  the  part ;  in  the  hip,  for  example,  by 
walking  even  a  short  distance  ;  in  the  shoulder,  by  carrying  anything,  and 
is  worst  in  the  hand.  The  stiffness,  however,  is  usually  more  noticeable 
after  rest,  when  the  patient  first  attempts  to  get  out  of  bed  in  the 
morning. 


CLINICAL  COURSE 


523 


A  sense  of  weakness  and  of  distressing  fatigue  and  impotence  may  be  as 
marked  a  symptom  as  pain  ;  and  there  is  often  far  more  wasting  of  the 
muscles  than  seems  to  be  accounted  for  by  mere  disuse  of  the  limbs ;  the 
thenar  and  the  hypothenar  eminences,  for  example,  may  be  so  hollowed 
that  the  case  looks  like  one  of  progressive  muscular  atrophy,  and  the  inter- 
costal spaces  are  deepened.* 

Another  characteristic  symptom,  which  comes  on  in  the  progress  of  the 
disease,  is  creaking  or  grating,  which  accompanies  the  movements  of  the 
affected  joints ;  it  can  be  plainly  felt  or  even  heard  by  the  patient,  and  is 
easily  recognised  by  grasping  the  joint  with  one's  two  hands  while  it  is 
slowly  bent  and  straightened. 

Occasionally  osteo-arthritis  sets  in  from  the  first  with  well-marked 
symptoms  ;  it  produces  swelling,  heat,  and  perhaps  redness  of  the  affected 
joints,  and  is  attended  with  more  or  less  pyrexia ;  so  that  Sir  Alfred 
Garrod  described  an  acute  variety  of  the  disease,  which  closely  resembles 
ordinary  acute  rheumatism,  differing  in  the  greater  length  of  the  paroxysm, 
in  the  absence  of  profuse  sweating,  and  in  its  having  no  tendency  to  attack 
the  heart.!  Mr  Hutchinson  has  sometimes  seen  it  give  rise  to  paroxysms 
almost  like  those  of  gout.  In  one  of  the  writer's  cases  this  occurred,  and 
in  one  of  Dr  Ord's  the  temperature  one  evening  rose  to  102-8°.  These  cases, 
however,  are  quite  exceptional,  and  the  disease  is  in  most  persons  insidious 
and  gradual  from  the  first. 

There  is  no  doubt  that  osteo-arthritis  is  often  attended  with  efifusion 
of  fluid  into  the  affected  joints,  and  that  the  designation  of  arthritis  sicca  is 
inappropriate.  Many  cases  of  so-called  hydrops  articuli  really  belong  to 
this  disease. 

In  rare  cases  haemorrhage  takes  place  into  the  affected  joints.  Thus 
in  1875  Dr  Goodhart,  in  examining  the  body  of  a  man  aged  fifty,  who 
had  been  admitted  for  arthritis  deformans,  but  had  died  of  hernia,  found 
that  each  ankle  contained  several  drachms  of  liquid  blood,  and  that  there 
was  also  blood  in  both  knees,  with  swollen  synovial  membrane  and  vas- 
cular oedematous  fringes  ;  all  these  joints,  as  well  as  the  hips,  showed 
the  characteristic  changes  of  arthritis  deformans.  | 

Beside  the  accumulation  of  serum  in  the  affected  joints,  we  often  see 
the  accessory  bursse  and  synovial  sheaths  swollen  in  like  manner,  and 
they  add  to  the  deformity  of  the  joint. 

The  atrophy  of  the  muscles  is  more  than  can  be  explained  by  want  of 

*  "  The  chronical  species  of  rheumatism  equally  partakes  of  the  palsy,  for  there  is 
always  a  trembling,  weakness  and  niimbness  left  for  some  time  in  the  limb  affected,  and  the 
use  has  at  last  in  many  been  wholly  taken  away"  (Heberden,  'Comment.,'  cap.  79). 

t  Trousseau  states  that  in  four  out  of  nine  autopsies  of  "  nodular  rheumatism  "  made 
at  the  Saltpetriere  by  Cornil,  pericarditis  was  present.  It  is,  however,  incredible  that  this 
was  connected  with  a  disease  which  rarely,  if  ever,  produces  cardiac  lesions;  and  on  looking 
into  the  cases  it  is  at  least  probable  that  chronic  cirrhosis  of  the  kidneys  was  the  real  cause 
of  the  pericarditis  which  ended  some  of  these  long-standing  cases  of  (?  gouty)  arthritis. 

X  Among  the  less  common  symptoms  of  arthritis  deformans  is  the  presence  of  fibrous 
nodules  at  a  distance  from  joints, — as,  for  instance,  among  the  muscles  of  the  arms  or  fore- 
arms. I  once  saw  an  old  lady,  aged  seventy-oue,  who  for  about  three  months  had  complained 
of  a  curious  affection  of  the  tongue  and  cheeks,  which  perhaps  belonged  to  this  disease, 
inasmuch  as  she  also  had  hydrarthrosis  of  each  shoulder-joint,  and  a  less  marked  affection 
of  her  knees.  The  tongue  was  uniformly  enlarged,  and  had  a  peculiar  firm,  fleshy  consist- 
ency, without  being  at  all  indurated ;  its  surface  was  rather  smoother  than  natural.  At 
each  corneT  of  the  mouth  there  was  a  button-like  mass,  which  extended  outwards  for  some 
distance  into  the  substance  of  the  cheek,  and  on  which  the  mucous  membrane  adhered  more 
closely  than  elsewhere  to  the  subjacent  tissues. — C.  H.  F. 
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use.  In  one  case  recorded  by  Dr  Spender  it  affected  the  sound  as  well 
as  the  osteo-arthritic  arm.    It  probably  depends  on  peripheral  neuritis. 

Age  and  sex. — Osteo-arthritis  is  decidedly  more  common  in  women  than 
in  men.  Of  Haygarth's  34  cases  all  but  one  were  in  women.  Of  75  well- 
marked  cases  which  have  come  under  the  writer's  personal  observation,  48 
occurred  in  women  and  27  in  men.  Of  Adams'  21  patients,  16  were  men 
and  only  5  women,  but  many  of  the  former  were  cases  affecting  the  hip 
alone.  Among  500  private  cases  of  Sir  Alfred  Garrod  there  were  411  in 
women  and  only  89  in  men  ('  Med.-Chir.  Proc.,'  Nov.,  1887). 

This  disease  is  very  rare  in  cliildren,  and  when  it  occurs  has  peculiar 
featxires  (y.  infra).  It  is  not  commonly  met  with  under  thirty.  Of  the 
75  cases  quoted  above,  3  occun-ed  before  the  patient  was  twenty-one 
years  old — one  in  a  girl  of  sixteen,  and  7  between  twenty  and  forty ;  3 
patients  were  above  seventy  years  old,  7  between  sixty  and  seventy,  and 
all  the  others  were  between  forty  and  sixty.  In  many  cases,  as  Haygarth 
remarked,  it  first  develops  itself  in  women  at  the  climacteric  period,  and 
it  has  been  supposed  to  depend  on  uterine  disturbances.  It  is,  however, 
by  no  means  confined  to  any  one  period  of  life.  Garrod  says  that  he  has 
seen  it  in  children  of  ten  or  twelve  years,  and  he  has  also  met  with 
instances  in  which  it  began  in  people  above  seventy  yeai-s  of  age. 

The  characters  of  arthi'itis  deformans  differ  somewhat  according  to  the 
sex  and  age  of  the  patient,  so  that  two  types  of  the  disease  may  be 
I'ecognised. 

One  begins  in  the  hands  and  feet,  and  subsequently  spreads  to  the 
larger  joints ;  this  almost  always  occurs  in  women  ;  it  also  belongs  to  the 
earlier  periods  of  life,  possibly  because  they  use  their  fingers  most  in 
needlework.  Men  are  more  liable  to  have  the  disease  in  one  hip  or  one 
shoulder,  before  any  other  parts  are  affected,  and  this  variety  is  espe- 
cially frequent  at  an  advanced  period  of  life.  Moreover,  as  Mr  Hutchinson 
remarks,  the  change  in  the  affected  joints  is  not  quite  the  same  at  differ- 
ent ages  ;  under  middle  age  the  outgrowths  of  bone,  which  are  so  striking 
a  feature  in  old  people,  are  rare,  and  if  present  they  are  usually  small. 

Osteo-arthritis  in  children. — As  above  stated,  the  youngest  patient  the 
writer  had  until  lately  met  with  was  sixteen,  and  the  youngest  recorded 
by  Sir  Alfred  Garrod  was  ten.  But  in  1895  a  child  only  six  years  old  was 
admitted  into  Mary  Ward  with  marked  arthritis  deformans.  Rickets, 
congenital  syphilis,  and  tuberculous  disease  could  all  be  excluded ;  the 
heart  was  normal  ;  the  disease  had  come  on  gradually,  and  there  had  been 
no  ophthalmia,  vaginitis,  or  other  suppuration.  It  was  therefore  recog- 
nised as  an  unusually  early  case  of  osteo-arthritis  ;  but  the  remarkable 
point  was  that  the  spleen  and  some  of  the  lymph-glands  were  enlarged. 
While  the  child  was  in  the  ward,  a  late  clinical  clerk  of  the  writer's,  Dr 
Still,  was  going  round  with  him,  and  said  that  he  had  observed  more  than 
one  similar  case  at  the  Hospital  for  Children  in  Great  Ormond  Street. 
He  soon  afterwards  made  these  cases  the  subject  of  his  graduation  thesis 
at  Cambridge,  and  has  contributed  an  excellent  article  on  the  subject  to 
Allbutt's  '  System  of  Medicine '  (vol.  iii,  p.  102).  He  distinguishes  three 
kinds  of  chronic  arthritis  in  children: — true  chronic  "rheumatism"  in 
the  strict  sense  of  the  word ;  slightly  modified  osteo-arthritis  ;  and  the  new 
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and  remarkable  combination  of  multiple  chronic  synovitis,  with  enlarge- 
ment of  the  joints,  associated  with  hypertrophy  of  the  spleen  and  lym- 
pharia,  as  in  Hodgkin's  disease.  It  seems  to  be  equally  common  in  girls 
and  boys.  Ten  out  of  Dr  Still's  twelve  cases  were  under  six  years  old.  No 
cause  has  been  recognised.  The  joints  are  swollen  but  not  hard,  and  there 
is  no  great  efi'usion.  The  lesion  is  more  or  less  symmetrical,  and  may 
affect  any  joint,  but  usually  begins  in  the  knees,  wrists,  and  neck.  There 
is  never  suppuration  nor  bony  ankylosis.  The  muscles  become  wasted  and 
contracted,  but  do  not  show  the  reaction  of  degeneration.  The  lymph- 
glands  are  swollen  constantly,  and  the  spleen  usually.  The  heart  is  un- 
affected. There  is  marked  anaemia,  diaphoresis,  and  sometimes  moderate 
exophthalmos.  Pyrexia  seems  to  be  always  present,  either  a  persistent 
but  moderate  rise  of  temperature,  or  occasional  tits  like  those  of  anaemia 
lymphatica  and  anaemia  idiopathica. 

The  joints,  in  two  cases  examined  anatomically,  showed  no  eburnation 
nor  even  fibrillation  of  cartilage,  and  no  bony  outgrowths.  No  treatment 
is  known  to  be  of  use.  Probably  the  cases  described  by  ChauflEard  and 
Raymond  belong  to  tliis  categorj' . 

JEtiology. — Osteo-arthritis  is  the  disease  commonly  called  "  chronic 
rheumatism,"  which  cripples  the  joints  of  old  men  in  the  country  who  have 
been  exposed  to  wet  and  cold  during  a  lifetime  of  hard  work,  and  often 
scanty  food.  These  patients  have  never  suffered  from  true  rheumatism  ; 
the  heart  is  unaffected  (unless  from  chronic  atheroma),  and  they  live  to 
an  advanced  age  ;  but  they  suffer  much  from  these  crazy  joints,  and  not 
infrequently  are  bedridden  from  the  same  cause  during  the  last  years  of 
their  lives. 

This  "  chronical  rheumatism  "  is  much  affected  by  the  weathei%  usually 
worse  on  damp  and  better  on  dry  and  warm  days,  sometimes  worst  with  an 
east  wind.  The  patient  feels  the  changes  of  the  barometer,  and  suffers 
least  in  the  settled  summer  season. 

"The  hollow  winds  begin  to  blow. 
The  clouds  look  black,  the  glass  is  low. 
Hark  how  the  (thairs  and  tables  crack  ! 
Old  Betty's  joints  are  on  the  rack." 

Signs  of  Rain,  a  Poem  by  Edwabd  Jennee. 

The  aetiology  of  arthritis  defoniians  seems  to  differ  altogether  from  that 
of  gout  or  true  rheumatism.  Sir  Alfred  Garrod  was  unable,  after  looking 
over  a  large  number  of  cases,  to  find  much  evidence  of  its  being  trans- 
mitted by  inheritance ;  one  member  of  a  large  family  not  infrequently 
suffers  severely  from  it,  while  the  rest  remain  free.  Again,  it  is  not  pro- 
duced by  indulgence  in  rich  food  or  in  alcoholic  stimulants.  On  the  con- 
trary, it  is  apt  to  occur  in  weakly,  ill-fed  women,  who  are  exhausted  by 
repeated  child-bearing,  by  menorrhagia  or  prolonged  lactation,  by  grief 
or  mental  anxiety. 

Dr  Ord,  in  the  '  Transactions  of  the  Clinical  Society '  for  1877,  has 
brought  out  the  relation  of  osteo-arthritis  to  dysmenorrhoea  and  "  ovario- 
uterine  provocation,"  which  the  late  Dr  Fuller  had  insisted  upon.  In  one 
of  his  patients  it  was  regularly  developed  paroxysmally  just  before,  through- 
out, and  for  a  short  time  after  each  menstrual  period,  and  underwent  no 
less  reo-ular  remissions  in  the  intervals.    He  noticed  three  cases  in  which 


526 


OSTEO-AKTHRITIS 


the  arthritis  was  limited  to,  or  began  and  remained  excessive  in,  one  side 
of  the  body,  while  the  ovary  on  the  same  side  was  painful  and  tender. 
Haygarth  remarked  that  his  nodosities  "  usually  begin  about  the  period 
when  the  menses  naturally  cease." 

Osteo-arthritis  sometimes  comes  on  after  influenza,  but  what  disease 
from  enteric  fever  to  carcinoma  does  not? 

Garrod  believes  that  tuberculous  subjects  are  especially  liable  to  be  • 
affected  by  osteo-arthritis  ;  as  also  are  "  individuals  of  weak  frame,  whose 
circulation  is  languid,  and  whose  extremities  are  habitually  cold."  Among 
thirty-four  cases  examined  by  the  writer  with  this  point  in  view,  there 
were  three  in  which  phthisis  was  also  present,  and  one's  general  impression 
is  that  patients  suffering  from  osteo-arthritis  are  often  troubled  with  a 
cough  ;  but  the  coincidence  may  be  only  fortuitous. 

The  nervous  system  has  often  been  regarded  as  the  origin  of  this 
remarkable  disease.  Embarrassment  in  business,  mental  distress,  and 
••  being  frightened  by  shells  in  a  siege,"  have  been  called  predisposing 
causes  of  osteo-arthritis.  But  we  must  remember  that  as  every  disease 
may  have  a  cellular  (local,  "  solidist " )  theory  or  a  (constitutional) 
"  humoral  "  theory,  so  in  modern  language  it  may  be  ascribed  either  to  a 
bacterium  or  to  trophic  nerves  and  centres.  Since  the  last  edition  of  this 
chapter  the  expected  microbe  has  been  described,  tirst  by  Schiiller,  and 
afterwards  by  Ballantyne  and  Wohlmann,  confirmed  by  Blaxall.  It  is  a 
short  dumb-bell  bacillus,  sometimes  looking  like  a  diplococcus ;  but  a 
French  pathologist  has  found  a  more  slender  bacterium  in  the  synovia  of 
osteo-arthritic  joints. 

To  some  extent  we  must  recognise  any  kind  of  slight  but  frequently 
repeated  irritation  as  a  cause  of  arthritis  deformans.  To  a  still  larger 
extent  we  must  admit  that  it  is  a  degenerative  or  senile  change.  And, 
lastly,  we  shall  find  that  in  many  cases  there  is  a  distinct  traumatic  origin, 
such  as  has  often  led  to  the  lesions  of  this  disease  being  confounded  with 
those  of  fractures  and  dislocations. 

Apart  from  actual  injury,  overwork,  or  the  wear  and  tear  of  many 
years,  is  a  cause  or  an  occasion  of  osteo-arthritis.  Senator  insists  that  the 
joints  most  used  are  most  apt  to  be  attacked  ;  as,  for  instance,  the  fingers 
and  wrists  of  watchmakers,  and  of  women  who  have  worked  hard  with  the 
needle  or  at  knitting.  Dr  Spender  has  come  to  the  same  conclusion  from 
observation  of  the  patients  in  the  Bath  Hospital.  The  result  of  different 
kinds  of  labour  in  producing  pressure  on  certain  joints  with  "  usure  des 
cartilages,"  ebumation  of  the  articular  surface,  and  prominence  of  its 
edges,  has  been  ingeniously  analysed  by  Mr  W.  A.  Lane  in  several  inter- 
esting papers  published  in  the  '  Guy's  Hospital  Reports,'  the  '  Pathological 
Transactions  '  (1886),  and  the  '  Journal  of  Anatomy  '  (vol.  xxi). 

The  effects  of  pressure  and  irritation  in  producing  the  anatomical  de- 
formity of  osteo-arthritis  are  not  confined  to  the  human  race.  A  similar 
affection  occurs  in  the  feet  of  horses,  probably  as  the  result  of  travelling 
on  hard  roads,  and  is  marked  by  £he  characteristic  osteophytes,  eburnation, 
and  "  false  "  ankylosis  which  we  observe  in  human  patients.*  The  same 
lesions  are  found  in  other  animals,  including  the  Cetacea. 

Geographical  distribution. — Trousseau,  after  stating  that  arthritis 
deformans  is  "  a  disease  of  rare  occurrence  "  (in  Paris),  remarks  that  in 

*  This  may  perhaps  be  the  affection  described  by  Aristotle  as     rmv  'i-rritijiv  Troddypa. 


iETIOLOGY — DIAGNOSIS — PROGNOSIS 


527 


certain  damp  countries  it  is  so  common  as  to  be  almost  endemic."  Signs 
of  osteo-arthritis  were  detected  by  Delle  Chiaje  in  bones  taken  from 
Pompeii,  and  by  Lebert  in  skeletons  from  the  catacombs  of  Paris,  so  that 
the  disease  is  clearly  not  of  modem  origin,  although  it  has  only  been 
distinguished  of  late  yeai-s.  For  an  account  by  Dr  Noraian  Moore  of  a 
specimen  from  a  Koman  tomb,  see  '  Path.  Trans.,'  1883. 

There  is  no  question  that  arthi-itis  deformans  is  more  conmion  in 
Ireland  than  in  England  or  Scotland,  or  that  it  is  more  frequent  among 
agricultural  labourers  than  in  towns.  Adams  found  specimens  more 
numerous  in  Holland  than  anywhere  else  except  Dublin. 

Diagnosis. — The  distinction  of  osteo-arthritis  from  other  affections  of 
the  joints  rests  upon  recognition  of  the  characters  above  given.  Its  gradual 
onset,  the  absence  of  pyrexia  and  febrile  m-ine,  the  freedom  of  the  heart 
from  attack,  and  the  age  of  the  patient  sufficiently  distinguish  it  from  true 
rheumatism.  From  so-called  chronic  rheumatism  it  cannot  be  distinguished, 
if  we  use  that  term  as  Sydenham  and  Heberden  did  (p.  518),  and  as  many 
patients  and  surgeons  use  it  now ;  but  from  all  other  chronic  affections 
of  the  joints  it  is  distinguished  by  its  characteristic  deformities.  The 
distribution  of  the  lesions  and  the  whole  clinical  fades  of  the  disease  sepa- 
rate it  frcm  gout ;  while  the  age  if  not  the  sex  of  the  patient,  and  its 
gradual  and  insidious  approach,  render  it  imlikely  to  be  confounded  with 
gonorrh(;eal  synovitis. 

In  its  early  stages  the  rapid  pulse,  cold  sweating  hands,  and  pigmenta- 
tion of  the  skin  observed  by  Dr  Spender  are  of  help  in  recognising  the  true 
nature  of  slight  articular  pains.  In  later  cases  we  are  helped  by  the  sym- 
metrical deformity,  the  implication  of  the  fingers,  of  one  hip,  or  of  the 
mandibular  joint,  and  by  the  freedom  of  the  toes. 

Prognosis. — The  tendency  of  osteo-arthritis  is  to  grow  inveterate.  The 
patient  often  becomes  completely  crippled,  unable  to  dress  or  to  undress,  to 
carry  food  to  the  mouth,  or  to  hold  a  pen  in  his  hand. 

Nevertheless  the  prognosis  is  not  always  unfavourable.  Dr  Fagge 
knew  the  case  of  an  old  gentleman  who,  when  he  must  have  been  nearly 
seventy,  was  unable  during  one  winter  to  move  the  right  shoulder,  so  that 
he  had  to  be  shaved  by  his  servant;  but  during  the  following  summer  he 
became  free  from  the  complaint,  and  it  never  retumed.  Dr  Ord  speaks 
of  more  than  one  of  his  patients  having  regained  a  fair  state  of  health 
when  menstruation  became  normal ;  but  he  does  not  say  that  the  enlarged 
joints  retumed  to  their  natural  size. 

The  disease  seems  to  have  no  tendency  to  shorten  life,  its  duration 
from  first  to  last  being  perhaps  ten,  twenty,  or  even  thirty  years  ;  and  death, 
when  it  arrives,  is  attributable  to  some  intercurrent  affection.  Haygarth's 
first  patient  lived  to  be  ninety-three. 

In  ten  years  at  Guy's  Hospital  (1875  to  1884)  nine  patients  died  with 
osteo-arthritis,  and  none  of  them  from  it.  The  youngest  was  fifty  and  the 
oldest  seventy-four ;  five  were  men  and  five  women.  Two  died  of  strangu- 
lated hernia,  three  of  cancer  (one  of  whom  showed  signs  of  gout  and  of  old 
tubercular  phthisis),  one  of  cerebral  hsemorrhage,  and  three  of  chronic 
interstitial  nephritis. 

Treatment. — The  medicines  most  serviceable  in  arthritis  defomians  are 
arsenic,  guaiacum,  and  cod-liver  oil.    Trousseau,  following  Lasagne,  recom- 
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mended  the  tincture  of  iodine  in  doses  of  ]]\x  up  to  xxx.  Iodide  of  potas- 
sium is  often  prescribed,  and  is  most  likely  to  be  useful  when  warmth 
augments  the  pain ;  but  even  then  it  often  fails.  Garrod  speaks  highly  of 
the  syr.  ferri  iodidi.  Ringer  says  that  actsea  (cimicifuga)  racemosa  has 
yielded  him  satisfactory  results,  and  that  it  is  most  useful  when  the  pain  is 
worse  at  night,  and  when  the  disease  is  traceable  to  uterine  derangement. 

The  writer  has  found  arsenic  the  most  efficient  drug  in  this  disease, 
given  in  full  doses,  and  continued  for  a  long  time  ;  though,  no  doubt  cases 
occur  in  which  it  is  useless.  Patients  have  told  him  that  as  soon  as  their 
eyes  begin  to  itch,  they  know  the  pains  and  stiffness  will  be  relieved.  If 
arsenic  does  not  suit  the  patient  or  the  disease,  steel  or  bark  is  the  best 
substitute.  Guaiacuni  is  indicated  when  the  pains  are  better  at  night  and 
worse  in  the  cold,  but  it  is  less  often  useful  than  in  gout  and  in  myalgia. 
Cod-liver  (which  indeed  was  first  introduced  by  Laycock  for  chronic 
rheumatism  ")  is  most  valuable  in  checking  the  progress  of  osteo-artlii'itis. 
A  generous  diet,  with  porter  or  wine,  is  a  great  help  to  treatment,  and 
there  is  no  reason  to  prohibit  meat ;  but  fatty  food  is  the  most  desirable. 
When  the  pain  is  severe,  there  is  no  objection  to  the  administration  of 
opium  in  doses  sufficient  to  subdue  it.  Belladonna  and  chloroform  lini- 
ment is  often  useful,  but  if  there  is  much  synovial  effusion,  a  blister  is  the 
best  remedy. 

Hot  douches  of  water  or  of  steam,  hot  sand  poured  over  the  joints 
affected,  hot  baths,  and  counter-irritation  are  all  valuable.  The  applica- 
tion of  hot  air  has,  on  the  whole,  disappointed  expectations.  Warmth 
and  flannel  and  powdered  sulphm-  do  good,  cold  and  damp  are  harmful. 
Passive  movement  is  necessaiy,  and  after  the  hot  bath  or  douche  the 
joints  should  be  well  shampooed.  Moreover  the  patient  should  be  en- 
couraged to  persevere  in  exercising  the  affected  joints,  to  knit,  to  play  the 
piano,  or  to  make  any  other  exertion  of  the  lingers.  Splints  are  decidedly 
harmful,  for  in  this  case  rest  is  not  indicated  by  pain. 

Drinking  alkaline  waters  probably  does  harm ;  but  the  chalybeate 
springs  of  Tunbridge  Wells  or  Schwalbach  may  sometimes  be  useful.  The 
warm  baths  of  Bath  and  Buxton,  with  hot  douches  and  shampooing,  are 
means  of  relief  in  some  cases  ;  but  in  others  warm  baths,  whether  at  home 
or  abroad,  seem  decidedly  to  aggravate  the  condition. 

Lastly,  removal  from  Ireland,  and  if  possible  from  England,  to  a  warm, 
dry,  and  equable  climate  is  invaluable.  Perhaps  most  cases  might  thus  be 
cured  if  the  treatment  could  be  early  adopted. 

Charcot's  Joint  Disease.*— It  is  to  the  acumen  of  Professor  Charcot 
that  we  owe  the  recognition  in  1868  of  a  remarkable  chronic  affection  of 
the  joints  which  is  liable  to  occur  in  the  earlier  stage  of  tabes  (locomotor 
ataxia).  It  is  sometimes  abrupt  in  its  origin,  but  chronic  in  its  course  and 
remarkably  wanting  in  local  signs  of  inflammation.  It  was  first  described 
by  Charcot  in  1853  as  a  variety  of  osteo-arthritis,  under  the  title  "  rhuma- 
tisme  noueux  d'origine  nerveuse." 

The  joint  affected,  after  a  period  of  swelling  probably  produced  by 
intra-capsular  effusion,  gradually  becomes  completely  disorganised.  The 
synovial  membrane  and  cartilage  disappear,  and  the  bone  undercroes 
extreme   atrophy.     But  the   whole   shaft   becomes   porous   and  brittle, 

*  Si/mnt,ms.-Aythvopnt\ne  ataxique-Maladie  de  Charcot-Arthritis  tabidorum  atro- 
phica— Chronic  atropine  arthritis  -  Atrophic  arthritis  of  tabes. 
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not  only  the  ends,  as  in  ordinary  osteo-arthritis.  In  the  knee,  which  is 
most  often  affected,  the  tuberculosis  of  the  tibia  and  the  condyles  of  the 
femur  are  absorbed,  or,  when  the  hip  is  attacked,  its  entire  head  and 
neck.  With  this  there  is  little  or  no  hypertrophy.  At  last  the  ligaments 
are  so  relaxed,  and  the  ends  of  the  bones  so  altered,  that  the  joint  swings 
in  all  directions  like  a  flail.  The  shoulder  and  elbow  are  also  liable  to 
attack,  but  not,  it  appears,  the  joints  of  the  fingers  or  of  the  vertebrae. 

Dr  Buzzard  has  called  attention  to  the  frequency  of  the  gastric  attacks 
of  tabes  when  this  articular  lesion  is  present.  He  found  them  present 
twelve  times  in  twenty-six  cases.  Perforating  ulcer  of  the  foot  has  also 
been  met  with  in  cases  of  tabes  along  with  Charcot's  disease  of  the  joints. 

Whether  this  affection  is  a  variety  of  osteo-ai'thritis  deformans,  and 
what  is  its  true  pathology,  are  still  disputed  points.  One  can,  however, 
scarcely  doubt  that  it  is  a  tropho-neurosis  in  origin,  and  that  it  approaches 
osteo-arthritis  rather  in  its  results  than  in  its  cause. 

A  discussion  of  its  nature  by  Sir  James  Paget,  Mr  Hulke,  Mr  Hutchin- 
son, the  late  Mr  Morrant  Baker,  Sir  D.  Duckworth,  Mr  Lucas,  and  other 
pathologists,  in  which  many  cases  were  recounted  and  specimens  shown, 
will  be  found  in  the  eighteenth  volume  of  the  '  Clinical  Society's  Transac- 
tions,' and  an  earlier  paper  by  Dr  Buzzard  ('  Path.  Trans.,'  vol.  xxxi,  pp. 
193,  202)  should  also  be  consulted.  A  good  case  was  published  by  Mr  Keet- 
ling  ('  Clin.  Trans.,'  1882),  two  by  Dr  Charles  Atkin  in  the  Manchester 
'  Medical  Chronicle,'  April,  1885,  and  six  by  Dr  Sydney  Roberts  in  the 
Philadelphia  '  Medical  News,'  February  14th,  1885.  In  a  well-marked  case 
affecting  the  knee  in  a  man  suffering  from  tabes  in  John  Ward  (1890-91), 
he  complained  of  rather  severe  pain.  This,  however,  is  not  usually  the 
case  ;  in  fact,  nothing  is  more  curious  than  to  see  the  limb,  with  its  joints 
swollen  and  distorted,  freely  handled  and  moved  in  all  directions. 

In  Germany  this  condition  has  attracted  little  attention.  The  account 
in  Prof.  Eichhorst's  text-book  merely  reproduces  the  statements  of  Charcot 
and  his  pupils.  Tabid  arthropathy  is  not  common  in  this  country,  although 
it  is  not  a  late  sequel  of  tabes,  which  might  only  be  foimd  in  sick  asylums 
and  workhouse  infirmaries  ;  it  belongs  to  the  earlier  stages  of  the  disease. 

It  appears  to  be  not  at  all  uncommon  in  the  upper  extremity,  whereas 
ataxy  of  the  arms  is  very  rare  compared  with  that  of  the  legs. 

The  chief  distinctions  between  Charcot's  arthropathy  and  osteo-arthritis 
are  the  absence  of  pain,  the  rapidity  of  the  destructive  process,  and  the 
excess  of  atrophy  over  hypertrophy. 

All  affections  of  the  joints  which  do  not  end  in  suppuration  or  pulpy 
degeneration  tend  towards  the  same  result,  eburnation  and  deformity.  We 
have  seen  that  chronic  gout  occasionally,  true  rheumatism  when  very  fre- 
quently repeated,  recurrent  gonorrhoeal  synovitis,  and  chronic  traumatic 
arthritis,  together  with  the  mere  wear  and  tear  of  long-continued  labour, 
may  each  and  all  produce  an  anatomical  condition  of  joints,  with  thickened 
lips  and  atrophied  cartilage,  which  is  indistinguishable  from  primary  osteo- 
arthritis. Possibly  tabes  is  only  another  cause  of  a  similar  result.  If  so, 
this  is  itself  an  important  pathological  discovery  :  but  on  the  whole  the 
differences  above  stated,  and  above  all  the  nervous  aetiology  of  Charcot's  dis- 
ease seem  to  be  more  important  than  its  resemblances  to  osteo-arthritis. 
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AND  OTHER  GENERAL  DISEASES  AFFECTING 

THE  BONES 

Whence  multitudes  of  reverend  men  and  critics 

Have  got  a  kind  of  intellectual  Kickets, 

And  by  the  immoderate  excess  of  study 

Have  found  the  sickly  head  to  outgrow  the  body. 

Samuel  Butleb. 

Kickets — History  and  nomenclature — Definition — Anatomy  of  the  rachitic  limbs 
— of  the  thorax — pelvis — skull — craniotabes — Histology — The  spleen  in 
rickets — Symptoms  and  concomitant  disorders — course,  event  and  complications 
— Etiology :  age,  sex,  climate,  food — relation  to  tubercle  and  syphilis---- 
Pathology — Diagnosis  and  prognosis — Treatment,  preventive  and  curative. 

MoLLiTiES  OssiUM — History — Etiology — Symptoms  and  event — Histological 
and  chemical  changes — Pathology — Diagnosis — Treatment. 

Osteitis  deformans — Acromegaly — Hypertrophic  osteo-arthropathy. 

Synonyms. — Rachitis,  doubling  of  the  joints. — Fr.  Rachitisme. — Germ. 
Rachitis,  Englische  Krankheit.  The  vernacular  term  in  French  is  chastre 
(castrum),  and  in  German  doppelte  Glieder. 

History. — In  the  middle  of  the  seventeenth  century  the  famous  anato- 
mist and  physician,  Francis  Glisson,  drew  attention  to  a  disease  affecting 
the  bones  of  children,  which  he  supposed  to  have  recently  sprung  up,  where 
it  was  first  observed,  in  the  counties  of  Devon  and  Somerset.  It  was  then 
known  as    the  rickets."  * 

The  term  Rachitis  (or  Rhachitis)  was  proposed  by  Glisson  on  accovmt 
of  its  similarity  in  sound,  although  in  his  work  on  this  disease  (the  second 
edition  is  dated  1650)  he  offers  his  readers  a  Greek  derivation,  on  the 
ground  that  the  dorsal  spine  (paxiQ)  is  one  of  the  first  parts  to  be 
attacked.  The  word  pa^tTit;,  morbus  spinalis,  having  been  suggested 
by  a  friend,  he  accepts  it  as  expressive  of  the  affection  of  the  spine,  as  dis- 
tinctive, and  as  near  to  the  vernacular  term. 

He  says  that    the  rickets  "  is  the  word  common  for  the  disease  in  the 

*  This  word  has  been  derived  from  a  verb  in  use  in  Dorsetshire— "  rucket "  (  =  to 
breathe  laboriously)  ;  or  from  "rick"  (  =  elevation  or  hump,  as  "hayrick");  or,  by  Trous- 
seau, from  a  Norman  word — "riquets,"  applied  to  deformed  persons,  itself  said  to  be 
derived  from  Alberiquet,  dim.  of  Alberic,  a  dwarf  in  Gothic  mythology  (see  Koch's  paper, 
'Arch.  f.  Gynakologie,'  1885,  and  Virchow's  criticism  in  the  same  year,  'Arch.  f.  Path.  ' 
vol.  cii).  But  the  true  derivation,  according  to  Skeat,  is  from  torikken,  to  "  wrest,"  to 
twist  "  awry  :"  whence  the  phrases  a  "  ricked  "  ankle  and  a  "  rickety  "  chair. 

In  framing  a  Latin  word,  Glisson  bore  in  mind  the  following  excellent  rules:  "  (1)  XJt 
nomen  morbi  notabilem  aliquam  ejus  conditionem  comprehenderet ;  (2)  Ut  id  satis  esset 
distinctum  ab  aliorum  morborum  et  symptomatum  nomiuibusj  (3)  Ut  esset  satis  familiare 
pronunciatur  facile,  memorise  quoque  accomodatum,  non  nimis  longum,  neque  operosius 
decompositum." 
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west  of  England,  in  London,  and  in  the  southern  and  midland  counties, 
but  that  in  the  north  it  is  hardly  known. 

In  a  thesis  by  Whistler  (said  to  have  been  published  at  Leyden  in  1645) 
the  complaint  was  spoken  of  as  morbus  puerilis  Anglorum,  and  probably 
this  led  foreign  writers  to  call  it  morbus  Anglicus.  It  was  hence  supposed 
to,  have  spread  from  England  to  the  Continent ;  but  there  is  little  doubt 
that  it  had  existed  among  children  from  time  immemorial  on  both  sides  of 
the  Channel,  and  at  the  present  day  it  is  as  common  in  Holland  and 
Germany  as  in  England. 

Only  few  and  doubtful  allusions  to  the  disease  are  to  be  found  in  older 
works,  but  there  is  an  antique  statue  of  ^Esop,  figured  by  Stiebel  in  his 
monograph  published  in  1863,  which,  he  says,  exhibits  the  characteristic 
deformities  of  rickets.  A  cast  of  this  statue  from  the  Villa  Albani  at 
Rome  is  in  the  collection  of  antique  casts  in  the  South  Kensington 
Museum  (No.  229).  It  represents  rather  the  effects  of  extreme  angular 
curvature  of  the  'spine  than  of  true  rickets.  Two  of  the  children  in 
Glisson's  frontispiece  have  cyphosis,  and  are  not  obviously  rachitic. 

In  Grant's  '  Observations  on  the  Bills  of  Mortality '  (1662)  it  is  noted 
that  "  the  rickets  "  first  appeared  in  the  returns  for  London  in  the  year 
1643,  when  fourteen  deaths  were  ascribed  to  it.  In  1658  the  number  was 
476  (for  the  disease  was  better  recognised),  and  in  1659  it  was  441. 

Definition. — Rickets  is  not  n>erely  a  disease  of  the  bones.  It  is  like 
Rheumatism  and  Gout,  a  general,  or,  to  use  a  bad  term,  a  "  constitu- 
tional "  disease.  But  just  as  gout  and  rheumatism  find  their  most  obvious 
expression  in  the  joints,  so  does  rickets  in  the  bones. 

It  may  be  defined  as  a  disease  attending  the  period  of  development  in 
the  earlier  stages  of  childhood,  affecting  the  whole  body,  but  particularly 
recognised  by  its  effect  on  the  growth  of  the  bones,  leading  tO'  enlargement 
of  the  ends  of  the  long  bones  and  deformity  of  the  chest,  pelvis,  spine, 
skull,  and  limbs.  In  its  extreme  form  it  affects  the  whole  skeleton  of  the 
child,  but  it  often  begins  in  some  particular  region,  and  it  may  remain 
limited  to  the  chest,  or  to  the  head,  or  to  some  of  the  limbs,  at  least  so  far 
as  its  more  obvious  manifestations  are  concerned.  But  it  is  far  from 
being  confined  to  the  skeleton.  Its  symptoms,  as  we  shall  presently  see, 
extend  to  the  organs  of  nutrition  and  secretion.  It  is  a  cachexia,  pro- 
bably of  dietetic  origin,  and  certainly  not  contagious  or  specific.  It  runs 
a  chronic  course,  and  usually  ends  in  recovery.  For  some  reason  the 
particular  form  of  malnutrition  which  shows  itself  in  rickets  can  only  be 
produced  at  a  certain  age. 

Pathologically  we  may  perhaps  compare  it  best  with  scurvy. 

Anatomy:  the  limbs. — The  earliest  sign  of  rickets  is  swelling  of  the 
epiphyses  of  the  long  bones.  This  is  well  marked  at  the  wrist,  where  the 
radius  and  ulna  form  a  flattened  swelling  contrasting  with  the  small  hand. 
A  similar  deformity  may  be  seen  in  the  ankle.  The  knee-joint  forms 
a  hollow  between  the  enlarged  ends  of  the  femur  and  tibia,  and  hence  the 
expression  "  doubling  of  the  joints,"  which  has  sometimes  been  applied  to 
rickets.  As  the  affection  advances,  the  limbs  become  curved.  In  the  fore- 
arm the  bones  almost  always  become  convex  towards  the  extensor  surface  ; 
in  the  upper  arm  the  distortion  is  less  uniform.  In  the  thigh  the  femur 
is  bent,  with  its  convexity  looking  forwards  and  outwards,  so  that  the 
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knees  axe  thus  thrown  apart,  and  the  patient  becomes  bow-legged.  Th« 
shape  assumed  by  the  tibia  and  fibula  varies.  They  often  carry  on  the 
curve  formed  by  the  femur,  so  that  the  ankles  meet  one  another,  while  the 
knees  are  separated  :  but  sometimes  they  are  bent  with  the  convexity  in- 
wards, so  that  the  feet  are  widely  separated.  Each  leg,  as  a  rule,  presents 
a  sharp  angle,  projecting  forwards  at  the  junction  of  the  middle  and  the 
lower  thirds,  and  producing  with  the  narrow  shaft  what  is  called  the  sabre- 
shaped  tibia. 

These  deformities  are  the  natural  result  of  the  bones  yielding  to  the 
traction  of  the  muscles  and  the  weight  of  the  body.  The  tissues  are  so 
soft  that  little  force  is  required  to  bend  them,  as  can  easily  be  demon- 
strated after  death.  The  curves  in  the  forearms  and  upper  arms  are 
probably  due  to  efforts  made  by  the  child  to  raise  itself  by  laying  hold 
of  fixed  objects  with  its  hands :  there  is  often  a  marked  angle  at  the  inser- 
tion of  the  deltoid  into  the  hmnerus.  The  distortions  of  the  thighs  and 
legs  seem  to  be  caused  by  the  weight  of  the  body  in  the  erect  posture  ; 
but  the  angular  bend  just  above  the  ankles  is  probably  due  to  pressure 
transmitted  to  the  tibiae  from  the  child's  feet  in  crawling  about.* 

Not  only  do  the  soft  bones  readily  bend,  but  a  very  slight  accident 
suflfices  to  break  them  partly  through.  Such  "  green-stick  "  fractures,  as 
they  are  called,  may  be  caused  by  abrupt  movements;  sometimes  more 
than  one  are  seen  in  the  same  child.  Their  effects  complicate  the  more 
regular  distortions  resulting  from  the  disease  ;  and  interfering  but  little 
with  movement,  and  causing  but  little  pain,  they  are  apt  to  escape  notice 
until  a  large  amount  of  callus  has  been  thrown  out. 

The  thorax. — More  important  as  regards  the  patient's  health  than  these 
distortions  of  the  limbs  are  the  changes  produced  by  rickets  in  the  shape 
of  the  chest.  Here,  again,  the  first  indication  of  the  disease  is  an  enlarge- 
ment of  the  growing  ends  of  the  bones  ;  namely,  of  the  ribs  just  where 
they  join  their  cartilages.  The  consequence  is  the  formation  of  a  series  of 
little  nodules,  which  can  be  easily  felt,  and  may  often  be  seen  through  the 
integuments,  arranged  in  a  vertical  line,  slanting  outwards  as  it  passes 
downwards  on  each  side  of  the  sternum.  This  "  beading  "  of  the  ribs,  or 
"  rickety  rosar}%"  is  sometimes  the  only  discoverable  sign  of  rickets,  and 
must  therefore  be  carefully  looked  for.  In  most  cases,  however,  there  is 
alteration  in  the  form  of  the  thorax.  If  one  watches  a  healthy  chlid  who  is 
suffering  from  extreme  dyspnoea,  due  to  obstruction  of  the  larynx  or  trachea, 
one  may  observe  that  at  each  inspiration  the  middle  parts  of  the  ribs  are 
dragged  forcibly  inwards.  This  is  especially  the  case  with  those  ribs  which 
lie  towards  the  base  of  the  chest  on  each  side,  and  cover  the  lungs  ;  for  the 
effect  is  not  to  be  seen  where  they  overlie  the  solid  organs,  the  heart  and 
liver.  The  cause  of  this  is  that  the  ribs  are  unable  to  resist  the  atmo- 
spheric pressure  when  they  are  no  longer  supported  by  the  counter-pressure 
of  air  entering  the  lungs  freely  from  the  trachea.  Now,  in  rickets,  it 
would  seem  that  the  mere  elasticity  of  the  lungs  is  sufficient  to  turn  the 
scale  and  to  prevent  the  lateral  poii;ions  of  the  softened  ribs  from  moving 
outwards  when  the  child  draws  its  breath  ;  or  it  may  be  that  this  result  is 
brought  about  by  slight  passing  obstiniction  of  the  bronchial  tubes.  In 
either  case  the  effect  is  not  transitoiy,  as  it  would  be  with  healthy  ribs ; 

*  It  has  been  objected  that  in  stillborn  foetuses,  believed  to  be  rachitic,  siniilar  changes 
have  been  observed  in  the  limbs.  But  there  is  no  evidence  that  the  distortions  are  identical 
with  those  of  rickets,  or  that  the  intra-uterine  disease  is  rickets  at  all. 


ANATOMY  OP  THE  BONES 


533 


but  there  ensues  a  persistent  flattening,  or  even  a  depression,  of  the  chest 
walls.  This  generally  runs,  as  a  vertical,  broad  and  shallow  groove,  down- 
wards and  outwards  from  just  below  the  fold  of  the  axilla  on  each  side  ;  as 
it  approaches  the  margins  of  the  costal  cartilages,  it  forms  an  angle  and 
slopes  away  so  as  to  lie  almost  parallel  with  the  diaphragm.  Or  one  may 
describe  two  sulci — the  one  nearly  perpendicular,  the  other  more  horizontal 
— meeting  at  an  obtuse  angle  near  the  base  of  the  xiphoid  cartilage.  The 
vertical  groove  is  generally  said  to  be  formed  by  the  ribs  themselves, 
outside  their  beaded  ends.  But  Dr  Gee  ('  St.  Barth.  Hosp.  Rep.,' 
vol.  iv)  has  pointed  out  that  the  beads  sometimes  occupy  the  bottom 
of  the  groove,  and  that  in  exceptional  cases  they  may  lie  to  its  outer  side, 
so  that,  in  fact,  it  corresponds  with  the  cartilages  only  and  not  at  all  with 
the  bones.  One  result  of  the  depression  of  the  ribs  is  that  the  higher  abdo- 
minal viscera  are  pushed  down  ;  the  liver  projects  beyond  the  costal  margins 
more  than  in  a  healthy  child  ;  and,  as  the  intestines  are  commonly  full 
of  gas,  the  belly  becomes  protuberant,  and  contrasts  strongly  with  the 
narrow  chest.  Another  effect,  according  to  Sir  William  Jenner,  is  the 
production  of  a  white  friction-patch  on  the  surface  of  the  heart,  just  above 
the  apex  of  the  left  ventricle,  where  the  fifth  rib  presses  on  it  (see  his  well- 
known  Lectures  in  the  '  Medical  Times '  for  1860).  Lastly,  there  is 
increase  in  the  antero-posterior  diameter  of  the  thorax ;  the  sternum  is 
pushed  forwards,  and  the  vertebrae  form  a  rounded  curve  (cyphosis). 

These  changes  together  form  what  is  called  the  pigeon-breast,  from  its 
resemblance  to  the  outline  of  a  carinate  bird's  breast.  They  are  asso- 
ciated with  the  presence  of  emphysema  in  the  anterior  edges  of  the  lungs, 
beneath  the  projecting  sternum  ;  while  in  correspondence  with  the  flattened 
ribs  one  may  often  notice  a  collapsed  condition  of  the  inferior  edges  of  the 
lungs,  and  even  of  parts  of  their  lateral  sm'faces.  Another  feature  of  the 
disease  is  that  the  clavicles  are  more  bent  than  in  the  normal  state,  and 
carry  the  shoulders  further  backwards,  with  the  effect  of  increasing  the 
apparent  prominence  and  narrowness  of  the  upper  part  of  the  chest. 

The  vertebrce. — The  spinal  column  in  a  rachitic  child  becomes  gibbous, 
curved  with  the  convexity  backward.  In  contrast  with  this  cyphosis  of  the 
dorsal  spine,  the  cervical  and  the  lower  lumbar  vertebrae  have  their  natural 
forward  curves  exaggerated  (lordosis).  The  part  especially  affected  is,  as 
Mr  Lane  has  shown  in  the  '  Guy's  Hospital  Reports '  (vol.  xlii,  p.  319),  the 
junction  of  the  thoracic  and  lumbar  vertebrae,  the  eleventh  and  twelfth 
dorsal,  and  the  first  and  second  lumbar. 

The  pelvis. — Here  various  deformities  occur,  but  these  are  not  obvious 
during  the  acute  stage  of  the  disease,  and  are  only  important  because  in 
women  they  may  permanently  narrow  the  cavity  and  obstruct  parturition. 
The  sacrum  becomes  more  flexed  on  the  iliac  bones,  and  its  promontory 
moves  downwards  and  forwards.  In  most  cases  the  brim  assumes  an  hour- 
glass or  oval  shape,  the  pubes  being  approximated  to  the  sacrum,  but  the 
opening  may  be  triangular,  and  the  symphysis  pubis  rostrate. 

The  dentition  in  a  rachitic  child  is  late  and  irregular,  and  the  jaws 
remain  narrow.  An  infant  a  year  old  will  sometimes  have  cut  none  of  its 
teeth ;  and  when  two  or  more  of  the  incisors  have  appeared,  no  others  may 
follow  for  several  months.  The  teeth,  moreover,  are  imperfectly  formed ; 
their  enamel  is  defective ;  in  a  year  or  two  they  turn  black  and  break  off, 
or  fall  out.    Dr  Gee  has  noticed  that  the  second  dentition  is  also  delayed. 

The  cranium. — In  marked  contrast  with  other  parts  of  the  skeleton. 
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the  skull  is  disproportionately  large,  so  much  so  that  until  recently  it  was 
believed  to  be  larger  than  in  healthy  children  of  the  same  age.  Ritter  von 
Rittershain  has,  however,  proved  by  accurate  measurements  that  the 
enlargement  is  generally  only  comparative. 

The  rachitic  skull  is  square  in  shape,  both  looked  at  from  above  and 
from  in  front,  and  flattened  on  the  top  from  the  fontanelles  not  closing 
at  the  proper  time.  The  eminences  which  represent  the  centres  of  ossifi- 
cation of  the  frontal  and  parietal  bones  remain  yevj  prominent. 

Clinically,  this  is  the  most  important  of  all  the  symptoms  of  the 
disease,  except  the  beading  of  the  ribs.  The  principal  fontanelle  not  un- 
commonly remains  open  up  to  the  age  of  three  years  or  even  longer  ; 
moreover  thei-e  is  often  separation  of  the  bones  where  they  meet  to  form 
sutures  ;  their  margins,  being  the  growing  parts,  are  generally  more  or  less 
thickened,  so  that  sometimes  one  can  feel  a  distinct  ridge  along  the  vertex, 
and  even  down  the  front  of  the  forehead. 

There  is  often  an  irregular  thinning  of  the  occipital  or  other  of  the 
skull  bones — a  condition  first  described  by  Elsasser,  in  1843,  as  cranio- 
tahes.  The  way  to  detect  it  is  to  grasp  the  head  with  the  two  hands,  and 
to  make  very  gentle  but  firm  pressure  with  the  tips  of  the  forefingers  over 
all  parts  of  the  cranium  in  succession.  One  may  then  find  that  certain 
small  spots,  generally  near  the  lambdoidal  suture,  yield  and  become  in- 
dented, just  as  though  the  bone  were  replaced  by  cardboard. 

No  morbid  change  in  the  brain  has  hitherto  been  detected.  Dr  Gee 
thinks  that  its  growth  is  dwarfed,  like  the  rest  of  the  body,  and  that  fiuid 
is  effused  into  the  ventricles  to  fill  up  the  empty  space  within  the  skull.* 
Hydrocephalus  is  of  frequent  occurrence  as  a  complication  of  rickets,  but 
in  many  cases  in  which  the  head  appears  large  there  is  nO'  excess  of  fluid. 
The  remarkable  affection  known  as  hypertrophy  of  the  cerebmm  is  some- 
times met  with. 

The  growth  of  the  whole  body  is  retarded  in  rickets  :  a  child  two 
years  of  age  may  be  taken  for  not  more  than  six  months  old  ;  a  boy  of 
twelve  may  be  no  taller  than  he  ought  to  have  been  at  three.  Among 
forty-two  cases  in  which  von  Rittershain  (1863)  made  careful  measure- 
ments at  ages  between  four  months  and  three  years,  there  was  only  one  in 
which  the  length  of  the  body  was  not  from  one  and  a  quarter  to  two  and  a 
half  inches  below  the  mean  length  in  healthy  children  at  the  same  ages. 
Rickety  infants,  however,  are  not  infrequently  fat,  and  sometimes  exces- 
sively so. 

Histology. — The  textural  changes  in  rickets  are  characteristic.  If 
with  a  strong  knife  one  cuts  through  a  rib  and  its  cartilage,  across  the 
plane  of  the  union  between  them — or  if  one  divides  the  end  of  a  long  bone, 
so  as  to  show  on  the  cut  surface  the  junction  between  its  shaft  and  one  of 
its  epiphyses — certain  morbid  appearances  are  at  once  obvious,  even  to 
the  naked  eye.  The  "  zone  of  proliferation  "  of  the  cartilage  ought  to  be 
a  well-defined,  straight,  narrow,  bluish-white  line,  perhaps  one  sixteenth 
of  an  inch  in  width  ;  and  the  yellow  "  ossifying  zone  "  beneath  it  ought  to 
be  still  narrower.  Instead  of  this,  in  a  rachitic  bone  the  zone  of  prolifera- 
tion is  considerably  thickened,  reddened,  and  of  a  soft  spongj-  texture. 
Moreover  the  meeting  line  between  the  two  zones  is  irregular  and  sinuous, 

*  Trousseau  imagined  that  the  softness  of  the  cranium  allows  of  a  rapid  development  of 

the  brain,  and  so  accounts  for  the  precocious  mental  power  of  rachitic  children  a  fact,  if 

it  be  one,  more  reasonably  attributed  to  their  habitual  association  with  adults.  C.  H.  F. 
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with  promontories  and  islands  of  bone  and  medullary  spaces  invading  the 
cartilage.  Rindfleisch  aptly  sums  up  these  changes  by  saying  that  the 
processes  which  prepare  the  way  for  the  conversion  of  cartilage  into  bone 
are  accelerated,  without  the  ossification  keeping  pace  with  them.  So, 
again,  beneath  the  periosteum  there  is  in  rickets  a  soft,  red,  vascular 
layer,  perhaps  one  twelfth  of  an  inch  thick.  It  dips  into  the  superficial 
vascular  canals,  and  often  has  embedded  in  it  numerous  minute  osseous 
processes,  which  tear  away  with  it  from  the  shaft,  leaving  the  latter  rough. 
The  whole  of  the  interior  of  the  bone  also,  including  the  medullary  cavity, 
is  unnaturally  red  and  vascular. 

In  microscopic  sections  the  exact  nature  of  the  affection  can  be  traced 
more  minutely.  The  broad  bluish-white  zone  contains  long  columns  of 
proliferated  cartilage  cells,  thirty  or  forty  deep.  But,  unlike  what  occurs 
in  the  normal  process  of  ossification,  these  cells  can  easily  be  seen  to  be 
directly  transformed  into  stellate  bone  cells,  each  of  which  remains  sur- 
rounded by  a  delicate  ring,  corresponding  with  the  fonner  cartilage  capsule. 
Rindfleisch  says  that  the  homogeneous  chalky  appearance  of  this  "  carti- 
lage-bone "  enables  one  to  recognise  it  with  the  naked  eye,  even  when  it 
is  embedded  in  normal  osseous  tissue. 

The  chemical  composition  of  the  bones  in  rickets  has  been  several  times 
investigated,  and  the  proportion  of  inorganic  to  organic  matter  has  beec 
found  much  below  what  is  normal.* 

Visceral  changes. — Following  Sir  William  Jenner,  some  English  ob- 
servers attach  considerable  importance  to  a  change  in  the  liver  and  spleen 
and  lymphatic  glands,  which  he  described  as  an  "  albuminoid  infiltra- 
tion."! Dr  Dickinson  has  investigated  the  microscopical  characters  of  this 
affection,  which  he  finds  to  be  an  overgrowth  of  the  fibrous  tissue  in  the 
portal  canals  of  the  liver  and  in  the  trabeculse  of  the  spleen  respectively, 
with  some  excess  of  cellular  elements  also.  The  organs,  he  says,  feel  hard, 
dense,  and  elastic  ;  the  liver  shows  yellowish  acini,  each  surrounded  by  a 
thin  pinkish  or  grey  line  :  the  spleen,  which  may  be  so  large  as  to  extend 
below  the  umbilicus,  is  of  a  deep  red  or  purple  colour,  besprinkled  with 
smooth  white  spots,  or  mottled  into  a  pale  buff.  It  is  possible  to  ask 
whether  this  fibrous  induration  of  the  liver  is  not  identical  with  syphilitic 
cirrhosis  (supra,  p.  356).  The  lymph-glands  are  moderately  increased  in 
size,  tough,  white,  and  opaque.  It  must  be  remembered  that  the  liver  in 
healthy  children  is  larger  in  proportion  than  in  adults,  and  comes  down 
below  the  ribs,  and  that  the  contraction  of  the  rachitic  thorax  pushes  it 
further  down  still.  Dr  Gee  states  that  when  rickety  children  die  with  an 
enlarged  spleen,  its  appearance  differs  in  no  respect  from  that  of  the  spleen 
of  ague,  or  of  cachexia  due  to  unknown  causes.  He  thinks  that  the  affec- 
tion is  really  a  result  not  of  the  rickets,  but  of  the  general  state  of  ill- 
health  which  caused  the  rickets  ( '  St  Barth.  Hosp.  Rep.,'  vol.  iv.  pp.  69, 
265).  Dr  Dickinson  connects  it  more  particularly  with  emaciation  and 
anjemia,  others  with  congenital  lues.    It  is  certainly  a  rare  complication. 

General  symptoms. — Before  any  changes  in  the  bones  can  be  discovered, 
rachitis  may  begin  with  sickness,  diarrhoea,  and  fulness  of  the  abdomen, 
accompanied  by  languor,  drowsiness,  loss  of  appetite,  and  febrile  disturb- 
ance.   More  often  these  symptoms  accompany  the  osseous  changes. 

*  The  analysis  of  Friedleben,  published  in  1860,  made  the  percentage  of  earthy  salts 
from  33  to  52,  which  is  considerably  higlier  than  that  given  before,  although  much  less 
than  the  percentage  of  63  to  65  obtained  from  the  bones  of  healthy  children.— C.  H.  F. 

t  See  •  Medical  Times  and  Gazette '  for  1860,  vol.  i,  p.  259. 
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It  is  important  to  remember  when  called  to  a  child  with  croup  or 
broncho-pneumonia  that  the  case  is  often  one  of  advanced  rickets,  although 
the  mother  may  have  thought  the  child  to  be  healthy. 

Some  minor  symptoms  often  lend  considerable  aid  in  diagnosis.  One  is 
a  peculiar  restlessness  at  night,  which  causes  the  child,  even  m  cold 
weather,  to  kick  ofif  the  bedclothes,  as  often  as  it  is  covered  over.  Another 
is  the  outbreak  of  profuse  perspiration  on  the  head  and  neck  and  the 
upper  part  of  the  chest,  especially  during  sleep.  Elsiisser  laid  much  stress 
on  this  in  connection  with  his  craniotabes.  A  third  sign  of  rickets  is 
extreme  sensitiveness  of  the  body  and  limbs,  so  that  the  child  dislikes  being 
moved  or  handled.  He  will  sit  quietly  on  a  stool  if  left  alone,  but  at  once 
begins  to  cry  if  taken  up.  The  tenderness  appears  to  be  partly  in  the  bones 
and  periosteum,  but  Sir  William  Jenner  and  Dr  Gee  have  noticed  that 
gentle  pressure  upon  the  loins  or  abdomen  is  sometimes  no  less  painful. 

The  muscles  are  soft  and  flabby,  and  more  or  less  wasted.  In  severe 
cases  the  child  is  unable  to  walk  or  even  to  stand,  even  though  he  may 
have  been  on  his  feet  for  some  time  before  he  became  rickety,  so  that  Dr 
Gee  speaks  of  "pseudo-paraplegia"  under  such  circumstances.  Jenner 
relates  the  case  of  a  girl,  six  years  old,  who  could  neither  change  her  posi- 
tion in  bed  without  assistance  nor  lift  her  arm  an  inch  from  the  surface 
on  which  it  lay;  even  at  a  later  period,  when  she  had  greatly  improved, 
she  was  obliged  to  be  tied  into  a  chair  with  a  pillow  at  its  back  to  support 
her  head ;  and  if  the  head  fell  forward  the  nurse  had  to  raise  it  for  her. 
She  afterwards  recovered  so  as  to  walk  without  assistance. 

The  abdomen  is  swollen  and  tympanitic,  the  bowels  are  often  loose,  and 
the  motions  pale  and  slimy.  Bronchitis  and  broncho-pneumonia  are 
frequent  and  dangerous  from  the  weakness  of  the  muscles  of  respiration. 
Infantile  convulsions  are  particularly  frequent  when  rickets  is  present. 

The  rachitic  process,  like  that  of  scurvy,  is  unaccompanied  by  fever. 
Any  rise  of  temperature  is  due  to  some  inflammatory  complication. 

Course. — Rickets  generally  runs  a  somewhat  chronic  course,  but  sub- 
sides, under  favourable  circumstances,  at  the  end  of  a  year  or  two.  Some 
writers,  however,  have  described  an  acute  form  of  the  disease.  Senator 
records  the  case  of  a  child,  four  months  old,  who  became  feverish,  and  in 
whom  the  epiphyses  of  several  of  the  long  bones  of  the  limbs  were  swollen 
and  very  tender,  but  without  redness  :  the  aflfection  subsided  entirely  in 
about  six  weeks.*  Moller  published  three  cases  of  "  acute  rickets "  so 
early  as  1859. 

A  remarkable  form  of  what  may  be  called  "  acute  rickets  associated 
with  purpura"  or  rather  scurvy-  complicating  rickets — ^has  been  described 
by  several  authors, — Dr  Cheadle  ('  Lancet,'  1878),  Dr  Gee  (who  called  it 
"  osteal  or  periosteal  cachexia,"  '  St.  Bart.'s  Hosp.  Rep.,'  vol.  xvii),  Mr 
Thomas  Smith  ('  Path.  Trans.,'  vol.  xxvii),  Dr  Goodhart  ('  Dis.  of  Children,' 
p.  556),  Dr  Samuel  West  ('Clin.  Trans.,'  xxi,  p.  209),  and  Dr  Barlow, 
whose  excellent  account  of  eleven  oases  with  two  autopsies  will  be  found  in 
the  'Med.-Chir.  Trans.,'  vol.  Ixvi,  p.  159.  See  also  Dr  Eustace  Smith's 
remarks  on  the  point  in  his  '  Disease  in  Children,'  p.  255. 

Event. — After  recovery  from  rickets  the  bones  lose  their  soft 
spongy  character,  and  become  denser  and  harder  than  natural.  The 

*  Fiirst  is  said  to  have  recorded  instances  of  this  kind  in  1832;  but  on  referring  to 
them  it  appears  that  his  were  cases  of  rapidly  fatal  multiple  abscesses  of  ioints  occurrinir 
in  infants.-C.  H.  F.  ^ 
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articular  ends  are  no  longer  enlarged,  probably  because  they  have  been 
overtaken  in  their  growth  by  other  parts,  so  that  the  normal  proportions 
are  restored.  Many  of  the  deformities  which  are  so  conspicuous  in  young 
children  seem  slowly  to  disappear,  at  least  when  they  do  not  exceed  certain 
ill-defined  limits.  It  used  to  be  traditionally  taught  at  the  Hospital  for 
Children  in  the  Waterloo  Road  that  although  tibite  which  were  laterally 
curved  might  become  straight  in  the  course  of  time,  a  similar  improve- 
ment never  occurred  when  they  were  sharply  bent  with  the  convexity 
forwards  near  the  ankles,  in  the  manner  which  is  attributable  to  crawlinc: 
on  the  floor  (p.  532).  The  pigeon-breast  is  veiy  generally  permanent ; 
and  in  too  many  cases  the  limbs,  as  well  as  the  trunk,  remain  distorted 
for  the  rest  of  life.  Even  when  there  are  no  striking  alterations  in  the 
shape  of  the  bones,  one  can  often  recognise  the  fact  that  a  person  was 
rickety  in  childhood  by  his  short  stature,  thick-set  body,  and  large  pro- 
tuberant head.*  Such  persons  are  often  erroneously  supposed  to  have 
suffered  from  hydrocephalus. 

Complications. — That  rickets  is  not  a  mere  local  disease  of  the  skeleton 
is  proved  by  its  being  frequently  associated  with  disorders  of  distant  parts, 
either  as  complications  or  sequelae.  These  are  laryngismus  stridulus, 
tetany,  trismus,  the  slighter  form  of  convulsion  called  carpo-pedal  contrac- 
tion, and  more  severe  infantile  eclampsia ;  bronchitis  and  broncho-pneu- 
monia with  collapse  of  the  lungs;  scurvy  producing  "  acute  rickets;"  and 
lastly,  an  obstinate  form  of  intestinal  catarrh  with  severe  diarrhoea. 

Congenital  syphilis  is  a  frequent  complication  of  rickets, — according  to 
Barlow  and  Lee's  cases  in  nearly  half  the  number ;  according  to  the  late 
Dr  Baxter  in  more  than  half.  The  bosses  giving  the  natiform  shape  to  the 
skull,  and  the  thinning  in  patches  called  craniotabes,  are  then  extreme. 
The  diagnosis  depends,  however,  on  the  recognition  of  other  signs  of 
hereditary  syphilis  (cf.  supra,  pp.  356,  358). 

Age. — Rickets  is  a  disease  of  early  childhood.  The  common  belief  is 
that  it  is  most  apt  to  be  developed  from  the  sixth  month  to  the  eighteenth, 
or  the  end  of  the  second  year  ;  corresponding,  in  fact,  with  the  first  denti- 
tion. If  we  inquire  closely  into  cases  which  are  said  to  have  begun  later 
than  this,  we  usually  find  grounds  for  suspecting  that  a  slight  form  of  the 
affection  had  existed  for  some  time  previously,  although  it  may  recently 
have  undergone  rapid  increase.  Dr  Gee,  who  collected  635  cases,  is  dis- 
posed to  agree  with  von  Rittershain  in  thinking  that  rickets  does  not  often 
begin  after  the  end  of  the  first  year.  The  latest  case  that  he  had  himself 
observed  was  one  which  seemed  to  have  begun  at  twenty  months.  The 
child,  who  showed  considerable  beading  of  the  ribs,  had  cut  the  first  tooth 
at  six  months,  and  at  twelve  months  it  had  been  weaned,  and  had  walked  ; 
six  weeks  before  it  came  under  Dr  Gee's  notice  it  had  begun  to  get  weak 
in  the  legs  and  loins,  and  during  the  last  three  weeks  it  had  sweated  much. 
Even  in  that  instance  the  absence  of  the  disease  at  an  earlier  period  was 
merely  a  matter  of  inference. 

Some  have  supposed  that  rickets  may  develop  itself  in  young  adults, 
but  this  idea  appears  to  have  been  based  upon  mistaken  diagnosis  of 
certain  cases  of  spinal  curvature  and  of  articular  disease.  Indeed,  it 
seems  scarcely  possible  for  the  morbid  process  described  above  to  arise 

*  This  is  the  type  described  by  Victor  Hugo  in  Quasimodo,  the  hunchback  of  Notre 
Dame,  who  must  certainly  have  had  rickets  in  childhood. 
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when  ossification  is  completed.  No  case  of  "  late  or  retarded  rickets  "  can 
be  accepted  without  full  details  of  its  histology. 

These  have  been  given  in  the  account  of  a  case  of  rickets  in  a  boy 
of  eleven,  shown  by  Dr  Drewitt  ('  Path.  Trans.,'  xxxii,  385),  and  examined 
after  death  by  Drs  Abercrombie  and  Barlow.  Mr  Glutton  and  Mr  Davies- 
CoUey  have  published  similar  cases  at  about  the  same  age,  and  Dr  Cheadle 
one  at  nine  with  characteristic  histological  changes  in  the  bones.  But 
none  of  these  patients  were  over  puberty,  and  Jenner's  two  cases  were  three 
and  nine  years  of  age. 

It  is  certain  that  rickets  may  occasionally  be  seen  before  the  sixth 
month.  Dr  Gee  speaks  of  unquestionable  beading  of  the  ribs  in  infants 
only  three  or  four  weeks  old.  It  may  be  that  the  starting-point  of  the 
disease  was  in  intra-uterine  life ;  but  whether  it  can  be  recognised  at  birth 
is  very  doubtful.  A  few  supposed  instances  of  such  an  occurrence  in  the 
stillborn  foetus  were  recorded  by  Jules  Guerin  in  his  '  Memoires  sur  les 
Caracteres  du  Rachitisme  '  as  early  as  1839,  but  Urtel  (1873)  and  Eberth 
(1878)  independently  showed  that  the  histology  of  the  affection  described  as 
fatal  rickets  is  altogether  different ;  for  the  process  by  which  the  epiphysial 
cartilages  normally  undergo  conversion  into  bone  was  arrested  at  a  much 
earlier  period,  before  the  cartilage  cells  had  begun  to  proliferate  and  to 
arrange  themselves  in  vertical  columns.  The  most  conspicuous  character 
of  such  cases  is  the  extremely  stunted  form  of  the  limbs. 

AcJiondr aplasia. — Cases  of  so-called  "  foetal  rickets  "  have  been  pub- 
lished by  Dr  Felix  Schwartz  of  Vienna  ('  Med.  Jahrb.,'  1887),  Dr  Thomas 
Barlow  and  Mr  Shattock  ('  Path.  Trans.,'  1881,  pp.  364.  369  ;  ihid.,  1884  ; 
and  '  Clin.  Trans.,'  vol.  xxi,  p.  291).  The  condition  is  probably  allied  to 
cretinism  when  not  due  to  congenital  lues.  It  has  been  studied  with  much 
care  during  the  last  ten  years,  and  has  been  definitely  separated  both  from 
syphilis  and  from  true  rickets,  under  the  title  Achotidroplasia.  Dr  A.  E. 
Garrod  showed  the  following  case  at  the  meeting  of  the  Clinical  Society 
(February  25th,  1898). 

A  girl  six  years  old  had  lordosis  of  the  spine,  a  deep  depression  at  the 
root  of  the  nose,  and  shortness  of  the  limbs,  particularly  in  the  proximal 
segment.  The  membrane-bones  of  the  skull  were  well  ossified,  but  not 
those  of  the  base.  The  long  bones  were  dense  and  irregular  on  the  surface, 
without  the  proper  growth  at  the  epiphysial  junction.  Hence  the  short- 
ness of  the  humerus  and  femur. 

Most  oases  have  been  described  from  stillborn  children.  Those  who 
survive  birth  are  not  idiotic,  nor  are  they  true  cretins,  and  thyroid  medica- 
tion has  so  far  been  found  fruitless. 

Sex. — With  regard  to  the  comparative  liability  of  boys  and  girls  to  the 
disease,  authorities  differ.  Guerin,  in  Paris,  recorded  148  cases  in  male 
and  198  in  female  children  :  von  Rittershain,  at  Prag,  290  male  to  231 
female  cases  ;  Brunnicke,  at  Copenhagen,  108  male  and  only  55  female ; 
and  Dr  Ritchie,  at  Manchester,  128  male  and  91  female.  The  general 
result  would  be  about  53  to  47  in  the  100  ;  a  difference  so  small  that  we 
may  conclude  that  rickets  is  equally  common  in  the  two  sexes. 

Dr  Gee  found  rickets  in  no  less  than  30*3  per  cent,  of  all  children 
under  two  years  old  brought  to  him  at  the  hospital  in  Great  Ormond 
Street  in  1867.    It  is  far  less  common  in  the  country  than  in  crowded  cities 
where  children  are  apt  to  get  too  little  light  and  air. 

Climate. — The  frequency  of  rickets  varies  in  different  countries.    It  is 
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gi-eater  where  the  climate  is  damp  and  cold  than  in  the  Mediterranean 
regions  or  the  tropics.  Cases  have  been  recorded  from  the  great  towns 
of  the  United  States,  and  more  recently  from  Australia. 

The  geographical  distribution  in  England  is  approximately  given  in  an 
interesting  report  drawn  up  by  Dr  Isanibard  Owen  on  the  retiu-ns  obtained 
by  the  Collective  Investigation  Committee  ('  Brit.  Med.  Journ.,'  Jan.  19th, 
1889,  p.  Hi).  Rickets  is  common  in  London,  in  the  great  industrial  dis- 
tricts of  the  Black  Country,  of  Lancashire  and  the  West  Riding,  and  of 
the  Tyne  and  Tees ;  also  in  the  mining  districts  of  South  Wales,  in  Glasgow 
and  its  neighbourhood,  in  Edinburgh,  Dundee,  and  other  large  towns  in 
Scotland,  and  in  the  only  large  Irish  towns,  Dublin  and  Belfast.  It  is 
rare  in  rural  and  sparsely  populated  districts, — in  the  Scottish  Highlands, 
in  Cumberland,  North  Lancashire,  and  the  agricultural  districts  of  York- 
shire and  Scotland,  in  Derbyshire,  North  Wales,  and  generally  in  the 
southern,  easteni,  and  south-western  English  counties.  In  Ireland,  towns 
as  large  as  Cork,  Limerick,  Londonderry,  and  Galway  are  almost  entirely 
free  from  rickets. 

Etiology. — Rickets  is  not  hereditary  :  but  it  has  been  attributed  to 
other  conditions  in  the  parents,  such  as  syphilis,  phthisis,  anaemia,  and 
even  old  age.  Sir  William  Jenner  doubted  whether  impairment  of  a 
father's  health  has  any  influence  in  producing  rickets  in  his  children.  Von 
Rittershain  thought  that  he  traced  the  disease  to  the  presence  of  tubercle 
in  the  father  more  often  than  in  the  mother.  But  among  the  poor  a 
husband's  illness  may  deprive  the  wife  of  nourishment,  throw  more  work 
upon  her,  and  in  many  ways  render  her  likely  to  bear  weakly  infants.  So, 
again,  even  when  the  parents  of  a  rickety  child  have,  one  or  both  of  them, 
had  rickets  in  early  life,  it  is  veiy  doubtful  whether  the  disease  is  ever 
transmitted.  A  point  on  which  Jenner  laid  stress,  is  that  the  first  child 
of  a  family,  or  even  the  first  two  or  three,  may  be  found  free  from  rickets, 
where  later  ones  are  affected  by  it  :  and,  again,  that  if  once  a  woman  has 
borne  a  rickety  infant,  those  that  follow  are  almost  sure  to  have  the  same 
disease.  This  is  due  not  only  to  the  progressive  enfeeblement  of  the 
mother's  health  by  repeated  child-bearing,  but  also,  among  the  poor,  to  the 
overcrowding  and  deficiency  of  food  and  clothing  which  are  implied  by  a 
large  family  ;  and  perhaps  among  the  middle  classes  to  the  w^ay  in  which 
children  are  sometimes  kept  indoors,  when  there  is  but  one  nursemaid  for 
several  of  them. 

The  relation  of  rickets  to  tuberculosis  is  very  dubious.  Jenner,  although 
he  contrasts  the  two  "  diatheses,"  adds  that  rickets  does  not  by  any  means 
exclude  tubercle.  Dr  Eustace  Smith  says  that  rickets  never  occurs  in 
children  in  whom  "  the  tubercular  disposition  "  is  well  marked  ;  and  Trous- 
seau held  rachitis  and  tuberculosis  to  be  opposing  diatheses.  In  contra- 
diction to  the  statements  of  von  Rittershain  just  quoted  as  to  the  inherit- 
ance of  rickets  from  tuberculous  fathers,  Jenner  refers  to  a  table  made  for 
him  by  Dr  Edwards,  which  appeared  to  show  that  phthisical  parents  are 
less  likely  than  others  to  have  rickety  children. 

The  relation  of  rickets,  and  particularly  of  craniotabes,  to  congenital 
syphilis  was  discussed  at  the  Inteniational  Medical  Congress  of  1881 
('  Trans.,'  vol.  iv,  p.  35)  by  MM.  PaiTot,  Guerin,  and  Bouchut,  of  Paris,  by 
Dr  Rehn,  of  Frankfort,  and  by  other  pathologists.  See  also  on  this  point 
an  admirable  paper  with  tables,  by  Drs  Lees  and  Barlow,  in  the  '  Path. 
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Trans.;  vol.  xxxii,  p.  323.  There  can  be  little  doubt  that  M.  Parrot's  view 
of  the  iBtiology  of  craniotabes  was  wrong,  and  that  congenital  syphilis 
when  present  is  only  an  accidental  complication  of  rickets. 

Diet. — Clinical  physicians  had  long  suspected  that  the  true  cause  of 
rickets,  however  it  may  be  aggravated  by  want  of  fresh  air  or  of  sunlight, 
lay  in  some  definite  deficiency  in  the  food  on  which  these  children  are 
brought  up.  Too  prolonged  suckling  impoverishes  the  mother's  milk  and 
starves  the  child,  but  does  not  produce  rickets.  Too  early  weaning  is  only 
injurious  when  no  adequate  amount  and  kind  of  milk  and  other  food  is 
given.  But  ample  supplies  are  no  guarantee  that  a  child  is  being  properly 
fed ;  it  needs  a  due  proportion  of  proteids,  carbohydrates,  fats,  and  salts. 
These  are  all  provided  in  milk ;  but  when  a  child  is  weaned  the  natural 
tendency  is  to  give  more  of  the  cheaper  starchy  and  saccharine  food  than 
of  nitrogenous  and  oily  compounds.  Wheaten  bread — cheap,  good,  and 
abundant — includes  sufficient  of  the  former,  but  needs  butter  to  make  it  a 
complete  food.  The  starchy  preparations  advertised  and  given  are  not  in 
themselves  injurious,  but  need  mixing  with  milk.  If  given  exclusively,  or 
in  too  large  a  proportion,  not  only  is  the  child  so  far  starved,  but  fermenta- 
tion changes  (both  lactic  and  butyric)  produce  flatulence,  acidity,  and 
chronic  o^astro-intestinal  irritation. 

It  was  formerly  supposed  that  the  deficient  element  of  the  child's  food 
was  the  earthy  salts  which  are  used  in  the  process  of  ossification.  Guerin 
in  1839  tried  to  produce  artificial  rickets  by  feeding  puppies  on  meat 
instead  of  their  mother's  milk.  Chossat  and  Alphonse  Milne-Edwards 
made  the  bones  of  dogs  soft  by  depriving  them  of  phosphate  of  calcium  : 
but  this  was  not  rickets  ;  it  was  a  chemical,  not  a  histological  change,  as 
was  shown  by  Friedleben. 

The  constituent  wanting  in  the  diet  of  a  rachitic  child  is  fat.  This 
is  proved  first  by  the  remarkable  experience  of  the  Zoological  Gardens  in 
Dublin  and  in  London ;  and  secondly,  by  the  daily  experience  of  treating 
rickets  with  milk,  butter,  and  cod-liver  oil.  See  Dr  Norman  Moore's 
thesis  (1876),  with  analysis  of  200  cases  of  rickets,  and  Dr  Cheadle's  paper 
(1888)  and  book  (1889)  on  '  Artificial  Feeding  of  Infants,'  and  article  in 
'  Allbutt's  System '  (1897) ;  also  the  account  of  Dr  Eustace  Smith,  Dr 
Goodhart,  and  Dr  Ashby  and  Mr  Wright  in  their  respective  monographs. 

Rickets  is  not  uncommon  in  the  lower  animals.  The  lion  cubs  in 
Dublin  were  all  born  with  cleft  palate,  which  prevented  their  sucking  the 
dam's  teats  until  she  was  properly  supplied  with  bones  (including  the 
marrow)  as  well  as  flesh.  Mr  J.  B.  Sutton  has  reported  some  striking 
cases  of  rachitis  from  the  Regent's  Park  Gardens,  and  finds  that  in  lion 
cubs  the  disease  is  cured  by  oleum  morrhuae  and  ground  bone-earth. 

Pathology. — It  still  remains  difficult  to  explain  how  the  symptoms  of 
rickets  are  produced  by  its  cause.  It  was  once  supposed  that  the  imme- 
diate cause  of  the  changes  in  the  bones  in  rickets  was  due  to  lactic  acid 
dissolving  out  the  lime  salts.  The  acid  was  said  to  have  been  detected 
in  the  bones  themselves  as  well  as  in  the  urine  ;  and  it  was  stated  that 
more  than  the  normal  amount  of  phosphate  of  lime  was  excreted  by  the 
kidneys.*    Recent  analyses  disprove  both  these  statements,  and  our  pre- 

*  In  1871  Dr  Wegner,  of  Berlin,  in  the  course  of  some  experiments  upon  young 
animals  with  minute  doses  of  phosphorus,  found  that  if,  while  administering  the  poison,  he 
withheld  lime  salts  from  the  food,  there  arose  an  affection  of  the  bones  resemblino- 
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sent  knowledge  of  the  histology  of  the  disease  renders  such  a  theory- 
untenable.  Perhaps  we  cannot  at  present  say  more  than  that  the  sym- 
ptoms of  rickets  are  produced  by  starvation,  but  starvation  in  a  single 
constituent  of  necessary  food  (oily  compounds)  ;  and  that  excess  of  another 
constituent  (carbohydrates)  leads  to  indigestion,  flatulence,  and  gastro- 
enteritis. The  natural  ally  of  rickets  is  not  either  tuberculosis  or  syphilis, 
but  scurvy.* 

Diagnosis. — The  recognition  of  rickets  is  very  easy  when  it  is  fully 
developed.  As  a  source  of  fallacy  in  regard  to  the  craniotabes  of  Elsasser 
may  be  mentioned  here  a  case  of  cerebellar  tumour,  in  which  a  somewhat 
similar  thinning  of  the  occipital  bone  was  obsen^ed. 

The  only  real  difficulty  is  as  regards  early  cases  in  young  children ; 
and  here  the  mistake  usually  made  is  not  to  look  for  the  signs  of  rickets. 
This  should  never  be  omitted  in  cases  of  infantile  diarrhoea,  of  infantile 
convulsions,  of  laryngismus  stridulus,  of  tetany,  or  of  bronchitis  in  infants. 

Prognosis. — It  is  doubtful  whether  death  is  ever  caused  by  rickets 
alone,  apart  from  complications.  Dr  Eustace  Smith,  however,  says  that 
he  has  seen  it  directly  fatal,  with  extreme  dyspnoea  and  lividity. 

As  a  rule,  the  death  of  a  child  with  rickets  is  due  to  secondary  causes, 
to  diarrhoea,  or  bronchitis,  to  convulsions,  or  laryngismus  stridulus,  and 
sometimes  to  one  of  the  exanthems.  The  weakness  of  the  muscles,  the 
smallness  of  the  chest,  the  distension  of  the  abdomen,  and  the  frequent 
presence  of  patches  of  collapsed  and  aiiiess  lung,  make  a  rickety  patient  a 
very  bad  subject  for  measles  or  whooping-cough. 

If  .untreated,  a  case  of  rickets  is  more  grave  in  proportion  as  the  child 
is  younger.  It  is  therefore  important  to  be  on  the  look-out  for  signs  of 
the  disease  whenever  an  infant  during  the  first  dentition  begins  to  fail  in 
health,  or  suffers  from  any  of  the  above-mentioned  disorders.  For,  as 
follows  from  its  aetiology,  rickets  is  eminently  a  preventable  disease.  It 
is  also  one  that  can  be  cured. 


Treatment. — The  most  important  treatment  is  dietetic.  When  an 
infant  is  suckled,  the  breast  should  during  the  first  six  weeks  be  given 
every  two  hours,  except  from  11  p.m.  to  5  a.m.,  during  which  interval  the 
mother  or  the  wet-nurse  should  be  allowed  to  sleep,  and  the  intervals  be 
afterwards  gradually  increased.  The  child  should  never  lie  asleep  with  the 
nipple  in  its  mouth,  while  the  mother  herself  is  asleep.  If  a  baby  does  not 
thrive,  one  cause  for  it  may  be  that  its  mother's  milk  is  insufficient  in  quan- 
tity or  too  poor.  According  to  Dr  Eustace  Smith,  it  is  a  sign  that  this  is  the 

rickets  as  it  is  seen  in  the  human  subject.  He  supposed  that  the  phosphorus  was  a  stimu- 
lant to  the  osseous  tissue.  Heitzmann  afterwards  stated  that  lactic  acid  is  capable  of  acting 
in  the  same  vvay.  The  hypothesis,  therefore,  as  given  by  Senator,  was  that  the  disease  is 
the  combined  result  of  the  ii-ritant  influence  of  tliat  acid  upon  the  growing  bones,  and  of  a 
deficiency  of  phosphate  of  lime,  consequent  eitiier  on  there  being  too  little  of  it  in  the  food, 
or  on  its  being  carried  away  through  the  bowels  by  diarrhoea.  But  this  theory  rested  upon 
too  slender  a  foundation  of  facts,  almost  as  slender  as  that  which  supports  the  tlieory  of  lactic 
acid  as  the  cause  of  rheumatic  fever.  The  two  theories  seem,  indeed,  to  be  mutually  de- 
structive. ■      ,  n, 

*  Beside  the  discussion  on  rickets  in  the  International  Congress  of  1881,  referred  to 
above  an  instructive  debate  will  be  found  in  the  'Pathological  Transactions'  for  the  same 
year  (vol.  xxxii,  pp.  312 — 404).  It  was  introduced  by  Dr  Fagge,  and  continued  by  Dr 
Norman  Moore,' Mr  Haward,  Dr  Dickinson,  Mr  Parker,  Sir  William  Jenner,  Mr  Hutchin- 
son, Mr  Lucas, 'the  late  Dr  Baxter,  Mr  S.  Watson,  and  Dr  Goodhart. 
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case  when  the  infant  falls  asleep  while  sucking ;  or  one  may  notice  that  it 
sucks  at  its  thumbs  until  they  become  raw.  If  something  in  addition  to 
the  breast-milk  is  required,  one  may  employ  ass's  milk;  or  cow's  milk 
sweetened  and  diluted  with  water,  according  to  the  age.  In  many  cases 
the  "  humanised  milk  "  so  prepared  is  invaluable.  No  farinaceous  food 
should  be  given  to  young  infants.  The  secretion  of  saliva  appears  not  to 
be  established  before  the  third  month  ;  and  it  is  believed  that  up  to  that 
time  starchy  foods  pass  through  the  intestines  unaltered,  and  are  dis- 
charged with  the  fseces.  Liebig's  or  Mellin's  malted  food  may  afterwards 
safely  be  used  mixed  with  milk.  Some  infants,  however,  will  not  take  it ; 
and  there  is  no  doubt  that  what  suits  one  perfectly  may  not  do  for 
another.* 

After  five  or  six  months  the  mother's  milk  should  be  supplemented  by 
farinaceous  food.  At  eight  months  a  little  veal  or  chicken-broth,  or  beef- 
tea,  may  be  given  with  advantage  ;  and  at  ten  or  tw^elve  months  the  child 
should  be  completely  weaned. 

When  a  feeding-bottle  is  used,  the  most  extreme  care  is  required  to 
keep  it  and  its  tube  clean,  so  that  it  may  not  turn  the  milk  which  is  put 
into  it  sour.  It  should  be  scalded  out  every  time  it  is  employed  ;  and  the 
tube  should  be  always  kept  in  water. 

No  one  who  had  not  witnessed  it  would  believe  how  utterly  mistaken  is 
in  most  cases  the  feeding  of  young  children  among  the  frequenters  of  a 
London  hospital.  At  a  very  early  age  they  are  allowed  to  have  bacon, 
fried  fish,  pickles,  potatoes,  and  beer.  If  brought  up  by  hand  they  are 
given  advertised  "  foods,"  which  are  often  little  better  than  pure  starch  ; 
and  are  sometimes  made  up  with  water  instead  of  with  milk.  If  suckled, 
a  child  is  frequently  not  weaned  until  it  is  eighteen  months  or  two  years 
old  ;  but  long  before  this  they  sit  with  their  parents  at  meals,  and  share 
what  they  eat. 

A  rickety  child  after  weaning  needs  particular  precautions  to  be 
taken  for  its  food.  Not  only  must  it  be  nutritious  and  digestible  :  it  must 
also  be  easy  of  mastication,  for  the  teeth  are  few  in  number  and  often 
decayed.  All  the  meat  should  be  finely  minced  or  pounded  in  a  mortar ; 
the  potatoes  should  be  mashed,  and  all  the  lumps  carefully  picked  out. 
The  milk  should  be  diluted  with  barley  water  or  lime  water  if  there  is 
vomiting  or  diarrhoea,  and  when  fruit  is  given  it  should  be  stewed  or 
baked,  and  the  skin  rejected.  Next  to  milk  and  butter,  fat  bacon  and 
bread  and  dripping  are  the  most  valuable  articles  of  food  for  a  rickety 
child. 

A  rachitic  patient  should  be  kept  lying  down,  and  should  not  attempt  to 
walk,  so  long  as  the  bones  are  soft.  Splints  projecting  below  the  feet  may 
be  used  for  the  purpose  of  rendering  such  attempts  impossible ;  but 
mechanical  appliances  seem  to  be  of  little  service  in  straightening  the 
spine  or  the  limbs.  Jenner  found  that  when  the  ribs  were  inclined  to 
yield,  a  well-adjusted  bandage  round  the  abdomen  was  useful  by  restrain- 
ing the  descent  of  the  diaphragm.  Shampooing  the  bent  limbs  is  a  useful 
practice. 

*  Swiss  milk  and  the  other  condensed  preparations  of  milk  are  often  given  to  voune 
children.  They  undonbtedly  fatten  rapidly;  but  the  more  important  tissues  seem  not  to 
be  well  sustained,  and  infants  so  brought  up  are  apt  to  succumb  if  attacked  by  diarrhoea  or 
bronchitip.  Probably  these  eflects  are  attributable  to  the  quantity  of  sugar  contained  in  it  • 
but  one  feels  a  prejudice  against  the  attempt  to  preserve  artificiallv  a  substance  so  liable  to 
decomposition  as  milk  ;  and  the  same  doubt  would  apply  to  Nestl^'s  compound  — c'  H  F 
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At  night  the  child  should  keep  on  a  mattress,  and  if  its  head  is  tender 
and  inclined  to  perspire,  it  should  have  a  horsehair  pillow  made  with  a 
hole  in  the  centre  so  as  to  remove  pressure  from  the  occiput.  Dr  West 
often  found  this  give  quiet  sleep  for  the  first  time  for  weeks. 

The  child  should  be  sponged  with  warm  soap  and  water  once  or  twice 
a  day,  or,  according  to  the  season,  with  tepid  or  chilled  "  water,  in  which 
sea-salt  may  be  dissolved.  Dr  West  recommends  tan  baths,  made  by  adding 
a  decoction  of  oak  bark  to  the  water.* 

Drugs. — Among  medicines  the  most  valuable  is  cod-liver  oil.  It  should 
be  given  even  when  the  bowels  are  relaxed,  unless  it  causes  an  increase  of 
diarrhcea,  which  is  not  often  the  case.  Small  doses  of  5]  or  5iss  twice  a 
day  are  more  efficient  than  larger  ones,  which  are  apt  to  cause  nausea. 
Steel  wine  and  quinine  are  also  useful,  and  the  liquor  ferri  perchloridi  is 
often  prescribed  with  advantage.  Dr  Eustace  Smith  has  seen  marked 
benefit  result  from  Alison's  prescription  of  tannic  acid  in  doses  of  half  a 
grain  to  a  grain  twice  or  thrice  daily.  If  an  occasional  aperient  is  neces- 
sary, a  little  castor  oil  or  a  powder  of  rhubarb  and  soda,  or  the  syrup  of 
senna,  may  be  given. 

MoLLiTiES  OssiUM. — Synonynis. — Malacosteon — Osteomalacia — Le  rachi- 
tisme  des  adultes. 

In  the  middle  of  the  eighteenth  century  instances  of  extreme  deformity 
produced  by  softening  of  the  bones  were  recorded  almost  in  the  same  year 
by  three  observers,  Duvemey,  Morand,  and  Pringle;  and  the  names  of  two 
of  the  patients — the  Marquise  d'Armagnac  and  Madame  Supiot — have  be- 
come historical.  Similar  cases  have  since  been  met  with  from  time  to 
time,  but  very  rarely,  although  in  certain  districts  near  the  Rhine  Senator 
states  (in  *  Ziemssen's  Handbuch ')  that  they  have  been  somewhat  less  in- 
frequent. 

Sex  and  age. — Mollities  ossium  is  far  more  common  in  women  than  in 
men ;  among  145  cases  quoted  by  Mr  Durham,  in  the  '  Guy's  Hosp. 
Reports '  for  1864,  thirteen  only  occurred  in  males.  A  case  in  a  young  man 
was  reported  by  Dr  Burgess  in  the  '  London  Medical  Chronicle  '  for  October, 
1888,  and  there  is  the  skeleton  of  a  sweep  in  Guy's  Museum  (1000-30)  which 
is  an  example  of  the  disease. 

The  age  at  which  mollities  is  least  uncommon  is  between  twenty-five 
and  thirty-five ;  a  few  of  the  patients  have  been  under  twenty  years 
old,  and  a  few  over  fifty.  In  a  well-marked  case  which  the  writer  saw  with 
Dr  E.  0.  Day,  the  disease  began  when  the  patient,  a  girl,  was  about  sixteen. 
The  only  other  case  he  has  seen  was  in  a  woman  a  little  over  thirty.  Dr 
Rehn  has  recorded  the  disease  in  an  infant  ('  Internat.  Med.  Congr.,'  1881, 
vol.  iv,  p.  59) ;  so  also  has  Dr.  Biiry,  of  Manchester  ('  Brit.  Med.  Journ.,' 
1884,  vol.  i,  p.  213).t 

Mtiology. — No  real  cause  of  this  singular  disease  can  be  assigned. 
Habitual  exposure  to  cold  and  wet,  or  living  in  a  damp  house,  have  been 
supposed  to  give  rise  to  it,  but  this  is  absurd  ;  nor  is  there  any  constant 
defect  in  the  diet  or  surroundings  of  the  patients.  Occasionally  they  have 
been  affected  with  rickets  in  childhood  ;  but  this  was,  no  doubt,  a  mere 

*  The  receipt  is  to  take  three  hantlfuls  of  the  bruised  bark,  and  boil  it  in  a  linen  bag 
in  three  quarts  of  water  for  half  an  hour. 

t  See,  moreover,  the  report  on  Dr  Goodhart's  case  ('  Path.  Trans.,'  vol.  xxxiv,  p.  201), 
and  Mr  Davies-Colley's  {ibid.,  vol.  xxxv,  pp.  285,  292);  also  Mr  Thos.  Jones's  'Diseases  of 
the  Bones ''(1888). 
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coincidence.  In  ninety-one  of  Durham's  132  cases  the  disease  began  during 
pregnancy,  or  shortly  after  childbirth ;  but  it  may  occur  before  puberty 
or  after  menstruation  has  ceased. 

A  case  of  extreme  distortion  of  the  limbs,  thorax,  and  pelvis,  recorded 
by  Dr  W.  J.  Webb,  of  Chicago,  in  the  '  New  York  Medical  Journal '  for 
March  21st,  1885,  occurred  in  a  man  some  of  whose  brothers  and  sisters 
had  symptoms  more  or  less  like  his  own.  But  this  case  was  quite  an 
exception. 

Symptoms  and  course. — Among  the  earliest  symptoms  of  the  disease 
are  pains  in  the  trunk  or  limbs,  which  seem  to  vary  in  character  in  different 
cases,  but  are  said  to  wander  from  part  to  part,  so  that  they  are  often 
called  "  rheumatic."  The  next  thing  may  be  that  one  of  the  bones  breaks 
without  cause,  or  during  some  slight  effort,  as  in  getting  out  of  bed.  Or  a 
progressive  change  in  the  figure  may  be  noticed,  the  body  becoming  short, 
the  back  rounded  and  distorted  laterally,  and  the  head  stooping  so  that 
the  chin  approaches  the  sternum.  There  is  extreme  lassitude,  with  dis- 
inclination for  any  kind  of  muscular  exertion  ;  and  when  she  walks  the 
patient  waddles  in  her  gait,  and  has  to  help  herself  with  sticks  or  crutches. 

The  bones  of  the  pelvis  suffer  as  much  as  the  rest  of  the  skeleton. 
The  weight  of  the  body  thrusts  the  sacrum  downwards  and  forwards, 
while  the  pressure  of  the  thighs  pushes  the  acetabula  inwards  and 
forces  the  pubes  together,  so  that  they  form  a  narrow  pointed  beak.  The 
result  is  so  much  distortion  that  if  the  unhappy  patient  is  pregnant  at  the 
time  delivery  becomes  impossible,  and  either  abortion  must  be  induced,  or, 
if  the  foetus  is  too  advanced  for  this,  oephalotripsy  or  Caesarian  section 
becomes  necessary.  In  a  case  under  Dr  Oldham  in  1866  the  pregnant 
uterus  had  become  retroverted,  and  after  the  induction  of  premature  labour 
the  patient  made  a  good  recovery. 

At  last  the  victim  of  this  strange  disease  is  obliged  to  take  to  her  bed. 
The  long  bones  break  almost  of  themselves,  and  the  fractures  remain  unre- 
paired, the  broken  ends  being  merely  surrounded  by  a  soft  callus,  and 
forming  so  many  false  joints.  Her  limbs  also  become  bent  in  the  strangest 
way,  perhaps  one  leg  outwards  and  the  other  inwards,  according  to  the 
pressure  to  which  they  have  been  subjected  while  she  is  lying  or  sitting, 
propped  up  with  pillows,  and  "  all  of  a  heap."  ToAvards  the  last  the 
softening  of  the  bones  may  be  so  extreme  that  one  can  bend  them  back- 
wards and  forwards  without  injury.  The  superficial  bones  may  be  indented 
by  the  finger,  and  feel  like  egg-shells,  as  if  they  were  merely  covered  by  a 
thin  osseous  layer. 

The  only  symptoms,  apart  frOm  the  osseous  tissues,  are  found  in  the 
urine.  This  sometimes,  but  not  in  every  case,  contains  a  large  amount  of 
earthy  phosphates.  Bence  Jones  recorded  in  1848  ('Phil.  Trans.,'  vol.  i, 
p.  55)  the  occurrence  in  the  urine  of  a  patient  with  osteomalacia  of  a  pecu- 
liar proteid,  which  was  afterguards  identified  by  Kiihne  with  his  hemialbu- 
mose.  It  has  been  repeatedly  observed  in  other  cases,  though  it  is  often 
absent.  See  a  remarkable  case  by  Dr  Bradshaw  with  a  bibliography 
('  Med.-Chir.  Trans.,'  1898,  p.  260). 

Event. — For  a  time  the  general  functions  of  the  body  may  be  little 
interfered  with  ;  the  appetite  and  the  digestion  may  be  good,  and  men- 
struation may  go  on  naturally.  Pyrexia  is  occasionally  present,'  but  not  to 
any  marked  degree. 

Ultimately,  however,  the  disease  ends  fatally,  most  often  from  inability 
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to  breathe ;  for  the  ribs  are  dragged  inwards  at  each  inspiratoiy  efEort, 
so  that  scarcely  any  air  enters  the  lungs.  Another  cause  of  death 
is  the  obstruction  to  parturition  caused  by  the  rostrate  .ipelvi&.  Mollities 
ossiuui  seems  to  advance  step  by  step  during  successive  pregnancies,  the 
patient  in  the  intervals  regaining  strength  and  being  sometimes  able  to 
get  about.  The  duration  of  the  disease  is  usually  from  four  to  six  years ; 
but  sometimes  it  has  lasted  eight,  ten,  or  thirteen.  Once,  in  a  case 
recorded  by  C.  Schmidt,  it  is  said  to  have  ended  fatally  in  three  months. 
Only  in  rare  exceptions  has  it  ended  in  recovery. 

Anatomy. — The  bones  of  malacosteon  are  not  only  fragile  but  soft. 
After  death  they  are  readily  cut  with  a  knife,  and  they  feel  as  soft  and 
inelastic  as  cheese.  On  section,  the  compact  osseous  tissue  has  often 
entirely  disappeared ;  if  present,  it  is  reduced  to  a  thin  lamina  beneath 
the  periosteum,  within  which  there  may  be  nothing  but  a  soft  pulpy 
material  filling  the  enlarged  medullary  canal.  Or  the  cancellous  tissue, 
instead  of  undergoing  uniform  absorption,  may  be  hollowed  out  here  and 
there  into  rounded  or  oval  cavities.  In  the  case  which  occurred  at  Guy's 
Hospital  in  1864,  this  change  w-as  so  striking  in  the  bodies  of  the  vertebrae 
that  at  first  it  almost  seemed  as  though  masses  of  a  soft  myeloid  growth 
had  eaten  away  the  bone.  The  skull  was  considerably  increased  in  thick- 
ness, and  showed  no  distinction  between  diploe  and  tables,  while  its  con- 
sistence was  that  of  wet  pasteboard. 

On  chemical  analysis  the  proportion  of  inorganic  constituents  is  reduced 
to  about  30  instead  of  66  or  67  per  cent.*  It  is  stated  that  the  carbonate  of 
lime  is  diminished  in  quantity  even  more  than  the  phosphate,  and  that 
in  the  latter  salt  the  calcium  is  deficient  in  relation  to  the  acid.  The  result 
of  this  loss  of  mineral  matter  is  to  make  the  bones  very  light. 

As  a  rule  the  morbid  process  seems  to  be  most  advanced  in  the  interior 
of  the  bone,  and  least  so  towards  the  circumference.  The  microscope 
shows  that  there  may  be  wide  differences  even  within  a  single  Haversian 
system,  the  lamellae  nearest  the  central  vessel  being  completely  decalcified, 
while  the  outer  ones  still  retain  their  inorganic  constituents.  The  orifices 
of  the  Haversian  canals  on  the  surface  of  the  bone  are  widened,  and  some- 
times a  viscid  fluid  has  been  seen  to  exude  from  them  when  the  periosteum 
is  stripped  off. 

In  early  cases  the  microscopic  section  of  a  bone  looks  like  that  of  one 
decalcified  by  acids  ;  but  as  the  disease  advances,  the  Haversian  systems 
become  obscured,  the  canaliculi  disappear,  blood-discs  and  pigment  be- 
come frequent,  the  osteoclasts,  at  first  increased  in  number,  disappear,  and 
oil-drops  accumulate. 

The  substance  Avhich  fills  the  hollow  of  the  bones  in  mollities  seems  to 
be  somewhat  altered  medulla.  It  varies  in  appearance,  being  sometimes 
of  a  deep  red  colour,  and  spotted  with  ecchymoses,  sometimes  opaque 
and  yellow  from  fat-granules,  sometimes  translucent  from  mucous  or  colloid 
deo-eneration.  In  the  red  material  there  are  numerous  osteoclasts.  The 
periosteum  is  very  vascular  and  much  thickened. 

Patliology. — This  is  as  yet  unknown.    There  is  no  reason  to  call  the 


*  It  must  be  remembered  that  the  percentage  ffiven  above  represents  not  the  actual  con- 
stitution of  osseous  tissue  transformed  by  mollities  ossium,  but  an  average  derived  from 
some  ])arts  where  the  cliange  is  extreme,  and  others  which  perhaps  deviate  little  from 
normal. 
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process  of  softening  inflammatory.  The  decalcification  of  tke  bones  has 
been  supposed  to  be  due  to  the  action  of  some  acid,  and  lactic  acid  is 
said  to  have  been  detected  in  the  osseous  tissue,  and  also  in  urine  passed 
during  life. 

In  the  case  of  Dr  Oldham's  above  cited,  the  writer  found  abundant 
earthy  phosphates  in  the  urine  for  several  weeks,  and  the  excess  of  salts 
in  one  case  reached  four  times  the  normal  quantity  (cf.  '  Med.-Chir.  Trans.,' 
rsvii  [1844].  Four  vertebrae  from  this  case  are  in  the  Guy's  Museum, 
1004-88). 

The  muscles  not  only  waste  fi'om  disuse,  but  Friedreich  found  histo- 
logical appearances  like  those  which  occur  in  progressive  muscular  atrophy. 
Trousseau  and  Lasegue  observed  in  some  cases  that  gently  stroking  the 
surface  of  the  limbs  excited  painful  contractions  of  the  muscles  beneath. 
It  may  therefore  be  that  mollities  ossium  is,  after  all,  something  more 
than  a  mere  disease  of  the  bones. 

Diagnosis. — Mollities  ossium  is  easy  to  recognise  at  an  advanced  stage 
of  the  disease,  but  it  must  be  borne  in  mind  that  mere  brittleness  of 
the  bones  is  not  mollities.  In  aged  people,  and  in  those  who  have  been 
long  bedridden,  the  ribs  and  some  other  parts  of  the  skeleton  are  apt  to 
undergo  atrophy,  so  that  one  can  readily  snap  them  with  the  fingers 
{atrophia  ossium  senilis).  In  the  inmates  of  lunatic  asylums  this  change 
seems  to  be  particularly  frequent.  But  even  in  young  persons  a  somewhat 
similar  state  of  fragilitas  ossium  is  sometimes  met  with.  Dr  Fagge  once 
saw  a  young  man  who  was  dying  of  bronchitis,  and  in  whom  a  large 
number  of  the  ribs  were  found  to  be  broken,  as  the  results  of  muscular 
efforts  in  coughing.  He  had  at  different  periods  of  his  life  had  fractures 
of  several  bones  from  very  slight  injuries.  Another  affection  which  might 
be  mistaken  for  mollities  ossium  is  sarcoma,  developing  itself  in  a  large 
number  of  the  bones  at  once,  and  causing  their  spontaneous  fracture.  The 
distinction  of  mollities  from  true  rickets  is  a  fundamental  one  :  not  only  the 
histology,  but  the  incidence  in  age  and  sex,  the  progress,  event,  and  whole 
natural  history  of  the  two  diseases  are  different. 

Treatment. — No  means  of  checking  the  progi'ess  of  this  remarkable 
disease  has  been  ascertained.  Phosphate  and  carbonate  of  lime  have  been 
given  with  a  view  of  supplying  the  deficiency  of  earthy  salts  in  the  bones  ; 
and  although  usually  Avithout  benefit,  Trousseau  narrated  two  striking  cases 
(one  published  by  Beylard  in  his  thesis  in  1852)  in  which  complete  recovery 
of  health  followed  their  administration.  It  is  most  important  for  Avomen 
who  show  signs  of  mollities  to  avoid  pregnancy,  since  the  evil  is  aggravated 
each  time  that  it  recurs. 

Osteitis  Deformans.* — In  1877,  and  again  in  1882,  Sir  James  Paget 
described  in  the  '  Medico-Chirurgical  Transactions  '  (vols.  Ix  and  Ixv)  a  re-- 
markable  affection  of  the  bones  to  which  he  gave  the  above  name.  His 
first  paper  contained  five,  his  second  seven  additional  cases. 

The  process  seems,  as  the  tenia  denotes,  to  be  of  inflammatorv^  or  irrita- 
tive nature,  with  indm-ation  and  hypertrophy,  very  chronic,  and  without 
pain,  fever,  or  suppuration.  It  is  less  rare  in  men  than  in  Avomen,  but  be- 
falls both  sexes,  and  usually  those  AA^ho  have  reached  or  exceeded  the  middle 

*  This  title  Paget  states  in  bis  second  paper  had  previously  been  applied  to  a  local 
osteomnlacin  of  the  rihia  and  fibula  by  Professor  Czerny,  of  Freiburg-i.-B.  The  correct 
form  is  osteitis  {ocTrkiTiQ,  from  ooteoi'),  not  ostitis. 
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period  of  life.  It  is  insidious  in  its  beginnings,  gi'adual  in  its  progres!^. 
and  apparently  unlimited  by  any  natural  check. 

The  bones  affected  are  those  of  the  skull  and  the  limbs.  The  long 
bones  enlarge,  soften,  bend,  and  become  spongy,  but  afterwards  appear  to 
grow  harder  and  denser  than  before,  acquiring  a  weight  and  a  closeness 
of  texture  which  used  to  be  described  as  osteoporosis.  The  overgrowth  is 
from  the  periosteum  like  that  of  splint-bones. 

The  patient  loses  his  previous  stature,  from  curvature  of  the  back  and 
bending  of  the  knees  ;  and  even  the  ribs  may  sometimes  become  fixed  by 
their  own  overgrowth.  The  skull  is  often  monstrously  enlarged ;  but  the 
facial  bones  escape,  so  that  the  disease  never  presents  the  aspect  of  what  is 
called  Leontiasis  ossea,  or  hypertrophic  deformity  of  the  bones  of  both 
skull  and  face.  The  head  is  pyriform  with  the  apex  below,  and  is  carried 
forwards  while  the  shoulders  drop  inwards.  The  thighs  are  bent  out  and 
the  legs  forward,  as  in  rickets. 

There  are  pains,  vaguely  styled  rheumatic,  in  the  affected  limbs ;  but 
no  internal  lesion  appears  to  accompany  the  disease  of  the  skeleton. 

The  pathogenesis  of  this  x-emarkable  affection  is  quite  unknown.  It  is 
certainly  not  due  to  syphilis  or  tubercle,  nor  is  it  allied  to  gout  or  osteo- 
arthritis. The  fact  that  three  of  the  cases  first  observed  died  of  malignant 
disease  may  have  been  a  coincidence  (supra,  p.  90)  ;  but  in  a  case  of 
osteitis  deformans  affecting  the  skull  and  limbs,  but  not  the  hands  or  feet, 
with  ankylosis  of  several  dorsal  vertebrae  in  a  woman  of  forty-five,  death 
came  about  from  a  pelvic  sarcoma  (Fielder:  'Path.  Trans.,'  1896,  vol. 
xlvii,  p.  190). 

A  case  was  recorded  and  figured  by  Mr  Bryant  in  the  '  Guy's  Hospital 
Reports  '  for  1877  (p.  337),  and  another  by  Mr  C.  J.  Symonds  in  the  volume 
for  1881.  The  former  was  a  further  stage  of  one  of  Paget's  five  cases.  Dr 
Goodhart's  first  case  in  the  29th  volume  of  the  '  Path.  Trans.,'  p.  175,  was 
probably  one  of  osteitis  deformans,  and  Dr  Cayley's  in  the  same  volume 
(1878),  p.  172,  was  certainly  such.  A  remarkable  case  which  lasted  twenty 
years  was  reported  by  Dr  Watson,  of  Baltimore,  in  the  '  Johns  Hopkins 
Hospital  Bulletin  '  for  June,  1898  (quoted  by  Osier). 

No  remedy  is  known  to  be  of  any  service,  but  the  disease  may  go  on  for 
many  years  Avithout  shortening  life. 

The  writer  saw  many  years  ago,  in  the  University  Museum  at  Prague, 
an  enormously  and  unifomily  thickened  skull,  which  Avas  taken  from  the 
body  of  a  patient  who  died,  still  young,  after  narrowing  of  the  bony 
foramina  had  gi'adually  compressed  the  several  cranial  nerves,  and  thus 
successively  deprived  him  of  all  his  senses.  Other  remarkable  cases  of 
more  or  less  limited  osseous  overgrowth  have  been  recorded,  one  in  the 
17th  volume  of  the  '  Path.  Trans.  ■/  and  another  more  nearly  resembling  the 
one  above  cited,  except  that  the  growth  was  excentric  instead  of  concen- 
tric, was  described  by  Sir  Prescott  Hewett ;  it  is  presented  in  the  museum 
of  the  College  of  Surgeons,  and  is  figured  by  Mr  Holmes  in  the  second 
volume  of  his  '  System  of  Surgery,'  3rd  ed.,  p.  330. 

Acromegaly. — The  remarkable  affection  so  called,  in  which  the  head 
and  limbs  hypertrophy,  affects  not  only  the  bones  but  the  soft  parts.  It 
was  first  recognised  and  named  by  M.  Pierre  Marie  in  1886.  It  has  some- 
times been  confounded  with  Myxoedema.  A  memoir  by  Erb  appeared  in 
the  '  Deutsche  Medic.  Zeitung '  for  October,  1887,  and  two  cases  were  de- 
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scribed  aud  figured  in  tlie  21st  volume  of  the  '  Clinical  Transactions  '  by 
Mr  Godlee  (1888),  and  another  by  Dr  Hadden  and  Mi-  Ballance  {ibid.,  1885, 
p.  325,  and  1888,  p.  201). 

An  excellent  monograph  on  Acromegaly,  based  on  210  collected  cases, 
by  Dr  Sternberg,  of  Vienna,  was  transhited  for  the  New  Sydenham  Society 
in  1899.  The  same  Society  had  previously  jaublished  the  original  essay  of 
Marie  and  a  subsequent  one  by  liis  pupil,  Sousa  Leite,  with  a  collection  of 
cases  up  to  1890. 

Sternberg  has  shown  that  some  of  the  skulls  and  skeletons  of  giants 
preserved  in  museums  are  really  examples  of  Acromegaly,  among  them  that 
of  the  Irish  giant  O'Brien  in  the  Hunterian  Museum,  and  that  of  the  Sieur 
Mirbeck  in  the  Musee  Dupuytren.  The  physiologist,  Majendie,  described 
two  "  femmes-monstres  "  in  the  Hotel  Dieu,  one  of  whom  from  his  account 
of  the  head,  the  hands,  the  tongue,  and  the  voice  was  certainly  a  case  of  Acro- 
megaly. The  case  of  "  pathological "  (as  distinct  from  "  normal ")  "  gigan- 
tism "  described  in  1872  by  v.  Lauger  with  huge  underhung  lower  jaw,  swollen 
tongue,  and  dilated  jDituitary  fossa,  is  evidently  of  the  same  kind.  Prof. 
Cunningham,  of  Dublin,  published  in  1879  a  case  of  tumom*  of  the  hypo- 
physis cerebri,  with  diabetes,  in  a  patient  with  a  "  gorilla-like  "  skeleton, 
still  preserved,  and  agreeing  with  the  cases  of  Marie,  Erb,  and  Sternberg. 

The  name  is  intended  to  convey  the  fact  that  the  extremities  of  the 
limbs  and  the  head  are  chiefly  aflEected.  The  hypertrophy  is  not  confined 
to  the  bones,  as  in  Osteitis  deformans,  but  extends  to  muscles,  connective 
tissue,  and  skin ;  the  genital  organs  also  hypertrojDhy,  as  in  elephantiasis, 
and  the  hair  becomes  thick,  long,  and  coarse.  The  voice  is  often  deep  and 
gruff.  Next  to  the  hands  and  feet  the  head  is  most  often  affected,  particu- 
larly the  nose,  the  tongue,  and  the  lower  jaw,  with  the  same  overgrowth  and 
deformity.  Glycosuria  is  not  infrequent,  and  Hertel  finds  optic  atrophy 
present  in  the  majority  of  cases. 

The  disease  affects  both  sexes  equally ;  and  all  ages,  from  puberty  or 
soon  after  to  past  middle  life. 

Sternberg  has  succeeded  in  demonstrating  the  hypertrophy  of  the  skull 
during  life  by  means  of  the  Rontgen  rays  (figs.  10  and  11,  loc.  cit,  p.  54). 

Case. — A  patient  of  Dr  Wilks  was  young  and  not  unplensiug-  in  appearance,  until  her 
features  underwent  so  extraordiiKiry  a  change  that  the  boys  shouted  at  her  wlien  she 
showed  herself  in  the  streets.  Her  face  became  elongated  ;  and  her  nose,  lips,  and  mouth 
enormous.  Her  hands  could  not  be  fitted  with  ordinary  gloves.  There  was  not  the 
slightest  infiltration  or  hardening  of  the  skin  or  subcutaneous  tissue.  She  gradually 
became  blind,  and  died  after  six  years  "comatose."  She  was  then  living  in  the  country,  and 
there  was  no  autopsy.  The  urine  did  not  contain  albumen.  Tliis  (Wilks  informs  the  writer) 
was  certainly  an  example  of  Marie's  Acromegalie,  although  at  the  time  it  was  regarded  as  a 
case  of  Gull's  cretinoid  condition  in  adult  women  (myxcedema). 

The  writer  has  only  once  had  a  case  of  Acromegaly  under  his  care,  a 
lady  about  fifty,  in  whom  all  the  symptoms  were  well-marked,  though  not 
to  an  extreme  degree.  It  had  come  on  very  slowly  soon  after  the  meno- 
pause, and  was  accompanied  by  characteristic  macroglossia  and  deepenino- 
of  the  voice.  The  feet  were  little  affected,  the  lower  jaw  and  the  hands 
more  severely.  Thyroid  extract  had  been  administered  without  benefit,  but 
a  course  of  pituitary  extract  appeared  to  be  beneficial ;  at  the  same  time, 
however,  arsenic  was  prescribed,  and  to  this  the  benefit  may  have  been  due'. 

The  most  remarkable  fact  in  the  pathology  of  this  curious  disease  is 
that  the  pituitarium  {Injijophysis  cerebri)  is,  almost  if  not  quite  without 
exception,  either  occupied  by  a  new  growth  (sarcoma  or  glioma)  or  hypertro- 


OSTEO- AETHROPATEY 


549 


phied,  or  wasted.  The  thyroid  body  also  has  been  found  hypertrophied  or 
cystic,  but  this  may  be  accidental. 

Hypertrophic  Osteo-arthropatht. — In  1890  Marie  described  a  curious 
condition  resembling  in  some  points  osteitis  deformans,  in  others  osteo- 
arthritis, and  in  others  acromegaly,  from  which  last  he  proposed  to 
separate  it  imder  the  temi  Osteo-arthropathie  hypertrophiante  d'origine 
pneumique  ('  Revue  de  Medecine,'  1890,  p.  1).  Three  cases  were  recorded 
by  Mr  Thorbum,  of  Manchester  ( '  Brit.  Med.  Joum.,'  1893,  vol.  i,  p.  1155), 
and  another  by  Mr  Springthorpe  (ibid.,  1895,  i,  1257),  while  a  few  others 
have  been  observed  in  France  and  Germany,  and  four  in  Osier's  wards  at 
Baltimore  by  Dr  Thayer,  who  was  able  to  collect  more  than  50  recorded 
cases.    The  patients  are  more  often  men  than  women. 

The  hypertrophy  concerns  the  hands  and  feet  like  acromegaly,  but 
differs  in  chiefly  affecting  the  fingers  and  toes  and  their  nails,  and  also  in 
being  associated  with  synovitis  of  the  wrists  and  ankles,  and  sometimes  of 
the  knee.  The  spine  is  often  curved,  as  in  acromegaly,  but  the  face  and 
skull  are  unaffected. 

In  most  of  the  cases  yet  recorded  there  has  been  present  either  phthisis 
or  chronic  bronchitis  with  emphysema,  and  Mr  Thoi'burn  regards  the  whole 
disease  as  probably  tuberculous  in  character.  See  his  figures  of  the 
patients  during  life  in  the  paper  above  quoted,  and  the  account  of  the 
autopsy  with  figures  of  the  bones  and  joints  by  his  colleague,  Mr  Westma- 
cott,  in  the  '  Pathological  Transactions  '  for  1896,  vol.  xlvii,  p.  177.  The 
pituitarium  was  shrivelled  and  hard. 
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"Nam,  quouiam  variant  animi,  variainns  et  arfces; 
Mille  mali  species,  mille  saliitis  cniut." 

OviDO,  Remedia  Amoris,  v.  525. 

General  sym])tomatology — Clinical  diagnosis — Determination  of  seat  and  nature 
of  lesions — General  pathology — Prognosis  ami  treatment 

Great  and  important  as  have  been  the  advances  in  our  knowledge  of 
infective  fevers  and  other  contagious  diseases  during  the  last  fifty  years, 
the  same  period  has  witnessed  still  greater  progi-ess  in  the  difficult  and 
obscure  group  of  nerv^ous  diseases. 

This  progress  has  been  due  first  to  improvement  in  the  anatomy  and 
histology  of  the  spinal  cord,  and  of  the  brain ;  secondly,  to  experiments  on 
animals ;  and  thirdly,  to  invention  of  new  methods  of  observation,  of  which 
the  ophthalmoscope  devised  by  Helmholtz  is  the  most  important. 

In  clinical  work,  the  labours  of  Erb  and  many  others  in  Germany,  of 
Duchenne,  Charcot  and  his  pupils  in  France,  and  of  Hughlings  Jackson, 
Ferrier,  and  Gowers  in  this  country,  have  resulted  in  greatly  increased  know- 
ledge of  the  seat  and  course  of  the  various  forms  of  paralysis.  Our  know- 
ledge of  the  pathology  of  nervous  diseases  and  our  power  of  diagnosis  have 
vastly  improved ;  but  unfortunately  our  means  of  curing  them  are  still  very 
limited.  We  have  learnt  better  how  to  use  old  drugs,  but  the  promises  once 
given  by  electricity  have  failed ;  of  the  greatest  value  as  a  means  of 
diagnosis,  its  therapeutical  value  is  restricted.  Nevertheless  increased 
knowledge  of  the  seat  and  nature  of  morbid  changes,  of  their  origin  and 
natural  progress,  has  in  all  other  departments  of  medicine  led  to  increased 
power  of  either  curing  or  preventing  them,  and  in  this  belief  we  shall  not 
grudge  the  space  needful  for  describing  the  complicated  disorders  of  the 
nervous  system,  though  full  pathology  and  complete  diagnosis  are  often 
followed  by  an  unfavourable  forecast  and  almost  negative  treatment. 

The  peculiar  interest  of  the  disorders  of  the  Nervous  System  is  that 
they  are  revealed  not  by  physical  signs — i.  e.  establishment  of  the  physical 
state  of  the  aJffected  organs,  as  is  the  case  with  the  diseases  of  the  chest 
and  abdomen ;  nor  by  chemical  observations,  as  is  the  case  with  diseases  of 
the  urine — but  by  physiological  symptoms,  which  often  enable  us  to  infer 
with  the  greatest  accuracy  the  precise  region  affected  in  the  central  organs 
of  the  nervous  system.    The  most  important  exception  is  the  information 
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acquired  by  the  ophthalmoscope.  The  "  physical  signs  "  revealed  by  this 
beautiful  instrument — hoenion-hage,  inflammation,  atrophy,  degenerations, 
and  new  growths — are  found  not  only  to  apply  to  the  retina  itself,  but  also 
to  denote  disorders  in  the  brain,  of  which  it  is  originally  an  outgrowth. 

The  symptomatology  of  Diseases  of  the  Nervous  System  may  be  ar- 
ranged as  follows  : 

I.  Motor  symptoms  : 

Paralysis  of  movement.  Paresis. 
Spasms — tonio  or  clonic. 
Convulsions — Tremors. 
Trismus — Tetanus — Contractures. 
Response  to  galvanic  and  faradic  stimulus,  including 
The  reaction  of  degeneration  of  motor  nerves. 
II,  Sensory  symptoms : 

Paralysis  of  touch,   ansesthesia,   of  pain,   analgesia,   \om  of 

muscular  sense,  of  sense  of  temperature. 
Amaurosis,  amblyopia,  diplopia,  &c. 
Tinnitus  amium. 

Hyperoesthesia,  paroesthesia,  pruritus,  formication,  &c. 

III.  Reflex  symptoms  : 

Diminished  cutaneous  reflexes,  plantar,  cremasteric,  conjunc- 
tival, pupillary,  &c. 

Absence  of  knee-jerk  and  other  deep  reflexes. 

Exaggerated  reflexes,  superficial  and  deep  (spastic  symptoms). 

Disorders  of  micturition,  defeecation,  and  other  complicated 
reflex  mechanisms — of  respiration  and  cardiac  action. 

IV.  Trophic  symptoms  : 

Acute    bedsores — bullous    eruptions — glossy  skin — atrophied 
joints  and  muscles. 

V.  Mental  symptoms. 

VI.  Symptoms  of  other  organs : 

Otorrhoea  —  vomiting,  constipation,  &c.  Retinal  changes. 
Wasting. 

The  practical  diagnosis  of  Nervous  Affections,  after  the  symptoms  have 
been  ascertained,  is  perhaps  most  usefully  conducted  in  the  following 
order : 

1.  Is  the  patient  a  malingerer?  This  is  more  frequent  and  more  difficult 
of  detection  in  nervous  than  in  other  cases — as  diseases  of  the  eyes, 
stomach,  and  skin.    It  is  rare,  but  its  possibility  must  not  be  forgotten. 

2.  Is  the  disorder  hysterical  ? — more  than  mere  shamming  and  not  to  be 
treated  in  the  same  way,  but  without  regular  symptoms  or  course,  and 
capable  of  a  good  prognosis  under  suitable  treatment. 

3.  Is  it  toxic? — due  to  the  rapid  or  gradual  action  on  the  nervous 
system  of  arsenic  or  lead,  of  alcohol  or  opium,  or  belladonna,  of  the  chemi- 
cal products  of  Uraemia,  Diabetes,  or  Cholsemia,  of  the  toxines  of  Diphtheria, 
Influenza,  Tetanus,  or  Hydrophobia? 

4.  Is  it  "  essential  "  ? — that  is  to  say,  not  secondary  to  injuxy  or  to  struc- 
tural lesions  (so  far  as  we  know  them  at  present),  nor  due  to  "  intoxication  " 
with  any  drug  or  poison,  mineral  or  organic ;  yet  "  real,"  neither  simulated 
nor  produced  by  disorders  of  the  will  or  mental  faculties,  neither  imaginary 
nor  trivial,  but  having  certain  definite  symptoms  and  course  and  prognosis. 
Such  are  Epilepsy,  Chorea,  and  Neuralgia. 
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5.  Lastly,  do  the  symiDtoms  dei^end  on  organic,  structural,  or 
anatomical  changes  in  the  ner\'Ous  system?  If  so,  we  then  inquire  as  to 
the  seat  of  the  changes  in  one  or  more  of  the  following  parts  : 

(a)  The  muscles  or  the  peripheral  nerves. 

(6)  The  cord  and  bulb,  at  what  height  and  in  what  part  of  its  trans- 
verse section. 

(c)  The  brain:  the  pons  and  crura,  the  base,  the  cerebellum,  the 
internal  capsule  and  centrum  ovale,  and  lastly,  the  cortex  of  the  hemi- 
spheres, and  even  the  pituitary  and  pineal  bodies. 

(d)  The  dura  and  pia  mater,  the  skull  and  vertebrae. 

When  the  seat  has  been  approximately  fixed  in  the  nerves  or  cord  or 
brain,  we  ma.j  inquire  next  as  to  the  nature  of  the  lesion  :  haemorrhage, 
suppuration,  softening,  sclerosis,  syphilitic  and  tuberculous  processes,  new 
gi"Owths,  parasites  ;  and  when  this  has  been  more  or  less  jDrobably  ascer- 
tained, we  may  turn  back  to  reinvestigate  the  precise  seat  of  the  process 
with  increased  chance  of  success. 

The  general  pathology  of  nervous  diseases  may  be  indicated  as  follows  : 

1.  Congenital  deficiency  of  structure,  either  morphological,  as  in  the  case 
of  microcephalic  idiots  ;  or  histological,  as  when  certain  tracts  in  the  cord 
are  imperfectly  medullated. 

2.  The  effect  of  habit,  as  in  palpitation  or  constipation  or  gutta  rosea  or 
histrionic  tic. 

3.  Direct  mechanical  injury. 

4.  Parasites — animal  or  vegetable. 

5.  Poisons — mineral,  vegetable,  or  animal ;  including  toxines  and 
ptomaines. 

6.  Malnutrition,  and  particularly  the  malnutrition  which  results  from 
general  or  local  anaemia. 

7.  The  wear  and  tear  of  usage,  acting  chiefly  by  the  decay  of  the  arteries, 
leading  to  anaemia,  rupture,  or  thrombosis. 

The  prognosis  of  nervous  diseases  is,  with  few  exceptions,  as  uncertain 
as  their  diagnosis  is  in  most  cases  difficult.  As  a  rule,  it  is  better  in  youth 
than  in  adult  life,  and  worst  in  old  age.  It  is  also  better  in  women  than  in 
men,  probably  because  their  nervous  system  is  more  easily  and  gravely 
disturbed  by  slight  causes. 

The  treatment  of  diseases  of  the  mind  and  of  the  nerves,  of  paralysis 
and  of  pains,  is  on  the  Avhole  less  effectual  than  that  of  other  disorders. 
The  indications  are  less  definite,  the  therapeutical  agents  weaker,  and 
surgical  interference  more  hazardous  and  less  often  successful. 

Long  perseverance  and  anxious  patience  are  needful,  but  already  treat- 
ment is  far  less  injurious  and  more  successful  than  it  was  fifty  years  ao-o, 
and  it  will  certainly  advance  with  the  recent  progress  in  nen^ous  patholo'^y 
and  diagnosis.  ^ 
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"  Hut  pain  is  perfect  misery,  the  worst 
Of  evils,  and,  excessive,  overturns 
All  patience."  Milton. 

Neuralgia. — Definition — Pain — Pathology  and  general  clinical  characters — • 
Trifacial  neuralgia — Neuralgia  of  arm  and  trunk — Pief erred  visceral  pains 
— Treatment  of  neuralgia — Local  neuritis — sciatica. 

Peripheral  Pai^alysis. — Causes — Motor  palsies  of  vertebral  nerves  in  parti- 
cular— The  reaction  of  degeneration — Sensory  paralysis — Pain — Causalgia 
— Glossy  skin  and  other  trophic  residts — Diagnosis,  prognosis,  treatment — 
Paralysis  of  cranial  nerves — Motor,  of  the  portio  dura,  hypioglossal,  and 
oculo-motor — Sensory,  of  the  trifacial  and  olfactory — Treatment. 

Multiple  Symmetrical  Neuritis. — A  form  of  peripheral  piaralysis — Its 
histm-y  and  symptoin.^ — Histology — ^tiologiccd  varieties — alcoholic,  plumbic, 
diphtheritic,  due. — Beri-beri — Prognosis  and  treatmen  t  of  peripheral  neuritis. 

The  affections  of  the  nerve-trunks  naturally  fall  into  two  clinical  groups. 
In  one  pain  is  the  jDrincipal  symptom,  without  loss  of  power  or  of  touch. 
No  histological  change  can  be  discovered  in  the  affected  nerves,  and  we 
therefore  name  these  cases,  from  the  perverted  function,  Neuralgia.  In 
the  other  group  the  chief  symptoms  are  loss  of  muscular  power  or  of 
sensation  in  the  area  of  the  nerve  ;  this  is  known  as  Peripheral  ParalysiSy 
to  distinguish  it  from  paralysis  due  to  disease  of  the  brain  or  cord. 

Neuralgia. — Pain  is  a  symptom  common  to  most  diseases,  and  in  one 
sense  all  pains  are  neuralgia.  We  limit  the  term  technically  to  pain  of 
peculiarly  acute  kind,  running  in  the  course  of  a  sensory  nerve,  and  not 
due  to  any  obvious  primary  lesion.  It  follows  that  our  object  in  eveiy 
ease  of  neuralgia  is  to  refer  it  to  some  cause  and  thus  get  rid  of  the  name. 

Pain  itself  appears  to  be  an  ultimate  fact  of  consciousness,  incapable 
of  definition  or  of  explanation.  It  has  often  been  said  that  pain  is  the 
reaction  of  the  sensorium  to  a  certain  degree  of  excitation  beyond  what 
would  cause  common  sensation ;  but  hyi^erfesthesia  may  exist  without 
pain,  and  pain  is  often  accompanied  by  anaesthesia.  In  fact,  it  is  now 
established  that  there  are  afferent  nerves  and  centres  for  j^ainful  impres- 
sions, distinct  from  those  for  common  sensation  and  for  temperature,  and 
their  separate  course  in  the  grey  substance  of  the  posterior  comua  has 
been  detected. 

Pain  may  be  excited  by  injury  to  one  of  the  sensitive  nerves  in  its 
course  or  at  its  periphery,  or  by  lesion  of  its  origin.  In  each  case  the  pain 
is  referred  as  a  conscious  sensation  to  the  peripheral  distribution  of  the 
nerve.    The  most  common  cause  of  pain  is  increased  pressure  on  the  nerves, 
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but  other  mechanical  injuries,  and  chemical  or  electrical  disturbance,  may 
produce  the  same  effect.  Pressure  on  the  papill^fi  and  their  touch-corpuscles 
or  other  tactile  end-organs  produces  the  sense  of  touch ;  when  these  are 
destroyed,  as  on  the  surface  of  an  ulcer,  no  true  tactile  sensation  is  pro- 
duced :  but  pain  may  still  be  excited.  If,  however,  the  pressure  or  injury 
passes  a  certain  limit,  pain  disappears  again  and  numbness  or  paralysis 
ensues. 

Under  ordinary  circumstances,  the  impressions  which  give  rise  to  pam 
are  made  upon  the  terminal  filaments  of  a  nerve  ;  and  the  sufferer  recog- 
nises as  the  seat  of  the  pain  the  part  to  which  the  filaments  in  question  are 
distributed.  In  neuralgia,  on  the  other  hand,  the  pain  is  not  excited 
by  direct  irritation  of  the  distal  extremities  of  the  nei-ve  to  which  it  is 
refeiTed. 

If  we  accept  this  distinction,  we  must  deny  the  pains  of  toothache  when 
directly  refeiTcd  to  the  aching  tooth  to  be  true  neuralgia,  and  we  must 
admit  as  true  neuralgia  the  pain  produced  by  an  aneurysm  or  other  tumour 
pressing  on  the  branches  of  nerves. 

Practically,  however,  we  must  be  content  to  call  neuralgia  that  kind 
of  pain  which  is,  so  far  as  we  know,  primary  or  idiopathic.  When 
pain  is  not  produced  by  pressure  due  to  inflammatory  engorgement  of 
vessels  (the  most  frequent  caused  when  it  is  not  caused  by  injury  or  other 
direct  cause,  then  we  may  call  it  neuralgia,  at  least  provisionally.  This 
is  the  way  in  which  we  shall  find  that  epilepsy  and  some  other  functional 
disorders  of  the  nervous  system  are  defined.  Its  justification  lies  in  the 
empirical  fact  that  the  pains  which  on  this  diagnosis  are  called  "  neu- 
ralgia" have  certain  clinical  characters  in  common  which  separate  them 
from  secondary  pains.  • 

In  one  group  of  cases  we  can  give  some  explanation  of  the  neuralgia — 
namely,  when  the  neuralgia  is  due  to  peripheral  irritation,  but  not  irrita- 
tion of  the  painful  nerve,  so  that  the  patient  is  mistaken  in  his  interpreta- 
tion of  the  local  sign.  This  is  sometimes  called  "  reflex  neuralgia."  Thus 
the  trifacial  neuralgia  which  is  often  excited  by  disease  of  a  tooth  is  most 
readily  explained  by  supposing  that  the  irritation  received  from  the  affected 
dental  nerve  spreads  from  one  nerve  nucleus  to  another  within  the  cerebro- 
spinal centres.  This  "  refeiTed  visceral  pain,"  as  Dr  Head  calls  it  in  his 
interesting  articles  in  '  Brain '  (1893),  and  in  '  Allbutt's  System '  (vol.  vi,  p. 
724),  is  distinguished  from  idiopathic  neuralgia  of  the  less  severe  kind  by 
superficial  tendeniess  more  usually  accompanying  the  pain. 

The  clinical  characters  of  neuralgia  are  as  follows  : 

(1}  The  pain  is  not  only  referred  to  the  peripheral  ends  of  the  nerve, 
but  is  felt  to  shoot  or  dart  along  its  com-se. 

(2)  The  pain  comes  and  goes ;  it  rises  rapidly  to  severe  intensity  and 
as  rapidly  subsides  again.  Moreover  it  returns  again  and  again  in  fits, 
sometimes  with  long  intervals  of  ease,  sometimes  with  only  short  inter- 
missions ;  or  again,  while  a  certain  degree  of  discomfort  or  tenderness  is 
almost  constant,  severe  paroxysms  of  pain  occur  from  time  to  time. 

(3)  The  pain  is  stabbing  or  piercing  in  character  ;  not  throbbing  like 
that  of  inflammation,  nor  grinding  like  that  of  toothache,  nor  increased 
by  movement  like  that  of  lumbago.  It  has  not  the  disabling,  ineffec- 
tual, baffled  character  of  the  pain  which  accompanies  dyspnosa,  or  the 
efforts  of  obstructed  peristalsis,  micturition,  or  childbirth,  nor  the  sicken- 
ing, subduing  pain  of  orchitis ;  but  it  is  clear,  sharp,  and  thin,  high-pitched 


NEURALGIA  AND  VISOERAL  PAINS 


555 


in  quality,  coming  in  bouts  which  force  cries  from  the  sufferer,  and  leave 
behind  them  a  massive,  wearying  after-swell  of  exhaustion. 

(4)  Certain  "  tender  points  "  are  often  developed,  pressure  upon  which 
causes  increase  of  the  patient's  sufferings.  Valleix,  who  first  drew  atten- 
tion to  these  /joints  douloureux,  showed  that  they  are  constant  in  position 
for  each  of  the  principal  cutaneous  nerves,  and  correspond  with  the  spots  at 
Avhich  they  emerge  from  bony  canals  or  pierce  the  deeper  fasciie.  Trous- 
seaxi  afterwards  laid  stress  upon  the  presence  of  an  additional  tender  point 
at  the  spinous  process  of  the  vertebra,  beneath  which  the  affected  nerve 
escapes  from  the  spinal  canal — the  apophysial  point.  He  regarded  the 
painful  points  as  fixing  the  maximum  pain  in  an  area  of  superficial  hyper- 
sesthesia,  and  that  they  were  usually  found  in  cases  of  reflex  neuralgia 
from  visceral  disease  :  or  as  Dr  Head  puts  it,  they  occur  not  in  true  neural- 
gia but  in  "  referred  visceral  pain." 

Eulenburg,  who  includes  migraine  under  neuralgia,  found  tender  points 
in  only  about  half  the  cases  which  he  exiunined.  Anstie  believed  that 
they  only  appear  when  the  nem-algia  is  severe  and  persistent.  It  seems 
probable  that  they  are,  after  all,  merely  spots  at  which  nervous  filaments 
happen  to  be  so  placed  that  they  can  be  readily  compressed. 

(5)  Another  character  of  neuralgia,  which  is  nearly  constant,  and  is 
often  useful  for  diagnosis,  is  its  limitation  to  one  half  of  the  body.  Even 
when  it  attacks  a  large  number  of  nerve-trunks  on  the  same  side  it 
seldom  spreads  across  to  those  of  the  opposite  side  ;  and  it  is  perhaps  never 
quite  symmetrical,  with  the  same  degree  of  severity  and  the  same  extent 
of  distribution,  both  on  the  right  and  the  left  side. 

(6)  A  frequent  effect  of  neuralgia,  particularly  secondary  or  reflex 
neuralgia,  is  that  after  its  subsidence  it  leaves  the  affected  parts  tender 
to  the  touch. 

(7)  Lastly  may  be  mentioned,  as  a  negative  diagnostic  sign,  the  re- 
markable absence  of  signs  of  inflammation. 

Even  with  the  help  of  these  characters,  it  is  often  a  question  whether  a 
given  pain  should  be  rightly  termed  neuralgia  or  not.  The  pain  in  the 
shoulder  which  often  attends  abscess  of  the  liver,  the  pain  in  the  arm 
which  is  caused  by  aortic  aneurj^sm,  the  pain  in  the  testicle  due  to  a  renal 
calculus,  are  each  neuralgic,  because  they  are  not  due  to  lesions  of  the 
shoulder,  the  arm,  or  the  testis ;  they  are  reflex  or  referred  neuralgia. 
Gastrodynia  and  angina  pectoris  are  neirralgic  in  character,  and  so  is  the 
pain  which  accompanies  the  passage  of  a  renal  calculus ;  but  they  are 
neither  idiopathic  nor  reflex. 

This  remarkable  "  sympathy  "  between  the  viscera  of  the  great  cavities 
and  the  nerves  (vaso-motor  as  well  as  sensory)  of  corresponding  parts  of 
the  surface  is  probably  referable  to  the  fact  that  the  visceral  and  parietal 
nerves  were  once  united,  before  the  splitting  of  the  somatopleure  and 
splanchnopleure,  and  are  still  connected,  at  their  proximal  point  of  union, 
with  the  centres  of  the  several  segments  of  the  spinal  cord.  Perhaps  the 
nerves  of  the  scalp  may  bear  the  same  relation  to  the  brain  beneath, 
which  was  shown  by  Hilton  and  by  van  der  Kolk  to  exist  between  the 
superficial  nerves  generally  and  the  organs  Avhich  lie  beneath.  Just  as 
almost  any  disease  of  the  lung  may  be  accompanied  by  pains  referred  to 
the  nerves  which  are  distributed  to  the  skin  over  the  chest,  so  we  shall 
find  that  various  affections  of  the  brain  and  its  membranes  may  be  at- 
tended with  pains  running  in  the  course  of  the  frontal,  the  temporal,  and 
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the  occipital  nerves.  The  pains  themselves  are  "  neuralgic,"  but  the  pre- 
sence of  other  symptoms  shows  that  the  disease,  as  a  whole,  is  something 
more  than  neuralgia.* 

Neuralgia  of  the  fifth  nerve.  Trifacial  neuralgia.  Prosopalgia.  Tic 
douloureux.  This  anatomical  group  includes  the  most  severe  of  all  neural- 
gise — a  terrible  malady  commonly  known  as  tic  douloureux. i  By  Trous- 
seau it  is  called  "  epileptiform  neuralgia,"  because  it  occurs  in  paroxysms 
with  sudden  onset.  It  was  described  by  Fothergill,  in  1773,  as  "  a  painful 
affection  of  the  face,  distinct  from  the  rheumatism  and  the  ague  in  the 
face."  True  tic  douloureux  is  happily  very  rare,  and  can  generally  be 
separated  from  reflex  or  referred  neuralgia,  and  from  less  severe  and  more 
curable  idiopathic  neuralgia. 

The  absolute  suddenness  with  which  the  pain  of  tic  douloureux  comes 
on  is  one  of  its  most  remarkable  characters.  The  patient  is  perhaps  sitting 
quietly  reading,  when  he  jumps  up  from  his  seat,  and  walks  up  and  down 
the  room,  stamping,  and  pressing  his  hand  against  his  cheek  ;  or  he  rocks 
himself  backwards  and  forwards  in  the  chair,  crying  out  or  uttering  deep 
groans.  In  ten  or  twenty  seconds,  or  a  minute  at  the  longest,  the  paroxysm 
is  over;  it  ceases  as  abruptly  as  it  began.  The  pain  sometimes  affects  all 
the  branches  of  the  fifth  nerve  ;  sometimes  only  those  of  the  second  or  of 
the  third  division.  In  certain  cases  the  muscles  of  the  affected  side  of  the 
face  are  thrown  into  violent  spasms  during  the  fit  of  pain,  so  that  the  patient 
makes  horrible  grimaces  and  contortions.  These  are  the  cases  which  pro- 
perly deserve  the  title  of  tic  douloicreux.  Flushing  of  the  face,  redness  of 
the  eyes,  and  lacrymation,  usually  following  jDallor,  are  frequently  present, 
and  show  that  vaso-motor  and  secretory  fibres  accompany  the  fifth  nerve. 
The  paroxysms  may  return  every  few  minutes ;  Trousseau  mentions  one 
patient  who  had  sometimes  twenty  in  an  hour  ;  and  that  in  the  worst  cases 
they  do  not  intermit,  even  during  the  night.  They  are  often  brought  on  by 
movements  of  the  jaws  as  in  speaking,  or  in  eating  or  drinking ;  and  some- 
times pressure  upon  one  of  the  teeth  will  instantly  excite  an  attack.  It 
is  not  worse  at  night,  and  is  irregular  in  the  time  of  its  attacks.  Some- 
times remissions  occur,  the  patient  remaining  free  from  the  disease  for 
several  days  together,  or  even  for  months.  But  sooner  or  later  it  returns, 
and  is  as  severe  as  ever. 

The  "  tender  points "  or  maximal  points  are  usually  well  mai-ked ; 
they  are  situated  at  some  or  all  of  the  numerous  spots  at  which 
branches  of  the  fifth  nerve  emerge  from  bony  channels,  or  perforate  fasciae. 
Pressure  upon  any  of  them  is  instantaneously  followed  by  agonising  pain, 
and  a  breath  of  cold  air  upon  the  face  may  have  a  similar  effect. 

When  the  disease  is  of  long  standing  the  hair  disappears  from  the 
affected  side  of  the  face,  being  worn  off  by  friction.  Zona  not  infrequently 
follows  or  is  followed  by  neuralgia,  particularly  when  it  affects  the  supra- 

*  On  this  subject  the  writinss  of  the  late  Dr  Ross,  of  Mimchester  ('  Diseases  of  the 
Nervous  System,'  vol.  i),  of  Dr  Mackenzie,  of  Burnley  ('  Brain,'  1892,  and  1893, '  Medical 
Chronicle,'),  and  of  Dr  Head  ('  Brain,'  1893-4-6),  should  be  mentioned.  Also  Dr  Laugley's. 
important  section  on  the  nervous  system  in  Schaefer's  '  Text-book  of  Physiology,'  and  the 
experinientnl  work  published  in  the  '  Piiil.  Trans.,'  by  Prof.  Sherringtoii. 

t  "  I  hope  your  tick-doleroo,  ov  however  you  spell  it,  is  vanished.'  I  have  frightful 
impressions  of  that  tick,  and  so  altogether  hate  it  as  an  unpaid  score  or  the  tick  of  a  death- 
watch." —  Chas.  Lamb  to  Bernard  Barton. 
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orbital  nerve.  The  hair  of  the  scaljj  in  supra-orbital  neuralgia  and  of  the 
beard  in  infra-orbital  is  sometimes  turned  white  on  the  affected  side. 

As  Fothei-gill  originally  stated,  the  disease  scarcely  ever  occurs  under 
forty,  and  often  begins  at  a  much  later  age.  Anstie  says  that  the  worst  case 
he  ever  saw  was  in  a  woman  who  was  eighty  years  old  when  she  was  first 
attacked,  but  this  was  an  exception.  The  disease  usually  begins  between 
forty  and  sixty.    It  is  not  more  common  in  one  sex  than  in  the  other. 

Sufferers  from  severe  facial  neuralgia  are  often  the  subjects  of  suicidal 
melancholia,  and  their  mental  condition  is  almost  always  one  of  depression. 
This  is  no  doubt  due  to  the  severe  pain  which  they  endure,  but,  also, 
they  aa-e  sorely  tempted  to  seek  a  temporary  relief  in  driuic,  which  bx'ings 
its  penalty  in  increased  despondency  afterwards.  The  aetiology  of  this 
severe  form  of  facial  neuralgia  is  quite  unknown.  It  is  not  hereditary, 
occurs  in  both  sexes,  and  is  not  connected  with  insanity  or  hysteria.  No 
constant  or  important  histological  changes  have  yet  been  found  in  the  trunk 
of  the  nerve  or  in  the  Gasserian  sanfrlion. 

It  does  not  appear  that  this  form  of  neuralgia  is  ever  caused  by 
peripheral  irritation  of  any  branch  of  the  fifth  or  of  other  nerves.  Accord- 
ing to  Tomes,  true  tic  douloureux  never  depends  upon  diseased  teeth ;  he 
quoted,  as  a  warning,  a  case  of  Trousseau's,  in  which  the  pain  came  on 
when  the  patient  touched  with  the  tip  of  his  finger  his  few  remaining 
teeth,  but  in  which  they  were  extracted  without  the  slightest  benefit  result- 
ing. Patients,  who  have  in  vain  had  a  large  nmnber  of  teeth  removed, 
come  to  us  with  their  disease  unmitigated.* 

Neuralgia  facialis  minor. — Less  intense  trifacial  neuralgia  often 
occui's  in  young  persons,  and  may  depend  on  disease  of  the  teeth.  The 
pain  shoots  and  darts  along  the  branches  of  the  fifth  nerve,  but  it 
is  generally  accompanied  with  a  dull  aching  or  gnawing  sensation.  It 
is  often  paroxysmal,  and  (like  other  forms  of  neuralgia)  it  is  apt  to 
come  on  when  the  patient  is  fatigued  or  exhausted  from  want  of  food. 
It  is  seldom  severe  enough  to  prevent  him  from  attending  tO'  the  duties 
or  pleasures  of  life,  although  it  may  cause  him  great  discomfort.  In 
many  cases  it  is  relieved  at  once  by  a  glass  of  wine,  or  a  dose  of 
quinine.  The  most  frequent  cause  of  this  form  of  neuralgia  is  chronic 
inflammation  of  a  tooth-pulp.  Other  conditions  mentioned  by  the  elder 
Tomes  and  by  James  Salter  are  the  difficult  eruption  of  a  wisdom-tooth 
(or  its  impaction  in  its  socket),  the  presence  of  secondary  dentine  in 

*  In  the  case  o£  Dr  Pemberton,  a  Loiulou  pliysician  of  great  repute  in  his  day  (1765 — 
1822),  the  03  frontis  was  found  after  death  to  be  unusually  thick,  and  a  bony  mass  lay  within 
the  falx  cerebri.  It  was  supposed  that  these  changes  had  set  up  an  irritation  which  caused 
the  neuralgia,  but  there  is  no  evidence  that  any  branch  of  the  fifth  nerve  was  involved  in 
them,  and.  outgrowths  of  bone  of  a  precisely  similar  kind  are  often  found  in  those  who 
have  had  no  pain  in  the  head  or  face,  nor  any  cerebral  symptoms. 

In  a  celebrated  case  of  Romberg,  in  which  the  carotid  artery  was  dilated  to  twice  its 
usual  size  where  it  passed  through  the  cavernous  sinus,  it  seems  very  doubtful  whether  the 
so-called  aneurysmal  condition  of  the  vessel  had  anything  to  do  with  the  tic  douloureux 
from  which  the  patient  had  suffered  on  the  corresponding  side  of  the  face;  for  that  disease 
had  existed  for  eighteen  years  at  the  time  of  his  death,  and  one  cannot  suppose  that  the 
artery  had  been  dibited  during  the  whole  of  that  time.  1  have  repeatedly  seen  a  similar 
affection  of  the  carotid  at  the  same  spot  in  the  bodies  of  those  who  had  made  no  complaint 
of  neuralgic  pain  during  life.  Again,  it  is  difficult  to  believe  that  the  fifth  nerve  could  have 
been  pressed  upon  without  the  sixth  and  the  third  nerves  having  been  first  paralysed. 

In  Jeffries'  oft-quoted  case,  a  triangular  piece  of  china  from  a  broken  cup  remained 
lodged  in  the  cheek  of  a  girl,  and  gave  rise  for  fourteen  years  to  violent  pains,  which  ceased 
a  few  weeks  after  its  excision;  but  that  patient  was  too  young  for  true  tic  douloureux. 
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a  pulp  cavity,  exostosis,  hypertrophy  of  the   crusta  petrosa,  alveolar 
periostitis,  decomposition  of  a  dead  pulp  in  a  confined  space,  and  even  the 
exposure  of  sensitive  dentine,  or  the  crowding  of  the  teeth  together  from 
insufficiency  of  room.    In  many  instances  the  a£fected  tooth  is  tender,  so 
that  sudden  pressure  on  it,  or  the  contact  of  substances  much  hotter  or 
colder  than  itself  starts  an  attack  of  the  pain.    Salter  related  one  instance 
in  which,  although  the  offending  teeth  were  painful  when  touched,  doubt 
for  a  time  prevailed  as  to  the  real  cause  of  the  neuralgia  from  which  the 
patient  suffered,  because  this  returned  again  and  again,  there  being  only  a 
temporary  interval  of  ease  after  each  tooth  in  succession  had  been  ex- 
tracted, until  the  last  two  were  removed  at  one  operation,  when  the  pain 
entirely  ceased.    All  the  teeth  had  nodules  of  exostosis  on  their  fangs. 
It  might  be  expected  that  any  affection  of  a  tooth  in  the  lower  jaw  would 
give  rise  to  neumlgia  in  the  course  of  the  branches  of  the  third  division 
of  the  fifth  nerve,  and  that  a  diseased  tooth  in  the  upper  jaw  would  set 
up  pain  in  the  distribution  of  the  second  division.    But  this  is  not  always 
the  case.    Indeed,  Salter  mentions,  as  very  frequent  seats  of  "  dental  neu- 
ralgia," the  supra-orbital  nerve,  the  globe  of  the  eye,  the  temple,  and 
particularly  a  spot  a  little  to  one  side  of  the  vertex.    The  practical  rule 
would  seem  to  be  that  the  only  way  of  avoiding  the  risk  of  overlooking 
affections  of  the  teeth  as  causes  of  the  milder  forms  of  trifacial  neuralgia  is 
to  have  the  jaws  thoroughly  examined  by  the  dentist  in  every  case.  Salter, 
who  suffered  severely  from  neuralgia  himself,  recorded  some  cm'ious  in- 
stances in  which  the  nutrition  of  parts  affected  with  reflex  neuralgia 
from  caries  of  the  teeth  underwent  perversion ;  in  one,  the  iris  of  the 
affected  eye,  from  being  of  a  deep  ha^el  colour,  became  of  a  dull  grey. 

It  must  be  borne  in  mind  that  pains  undistinguishable  from  those  of 
neuralgia  are  often  the  earliest  symptom  of  diseases  of  the  maxillary  and 
other  facial  bones.  There  is  in  the  museum  of  Guy's  Hospital  a  specimen 
of  Bright's,  in  which  a  morbid  growth  made  its  way  from  the  sphenoidal 
sinuses  into  the  middle  fossa  of  the  base  of  the  skull,  and  doubtless  pressed 
upon  the  fifth  neiwe  ;  the  patient,  a  woman  of  forty,  whose  countenance 
showed  strong  indications  of  suffering,  complained  of  severe  pain  on  the 
same  side  of  the  face,  which  became  more  violent  in  paroxysms. 

The  less  severe  forms  of  facial  neuralgia  as  well  as  other  local  varieties' 
are  more  often  seen  in  women  than  in  men;  they  are  most  common 
between  puberty  and  marriage  or  at  the  climacteric  period.  They  often 
accompany  anaemia  of  the  slighter  kinds,  hysteria,  and  malaria.  The  so- 
called  neuralgia  of  gout,  diabetes,  and  alcohol  is  probably  due  to  peri- 
pheral neuritis. 

Cervico-occipUal  neuralgia  needs  but  brief  consideration.  Among  the 
ascending  branches  of  the  cervical  plexus,  the  great  occipital,  or  posterior 
division  of  the  second  spinal  nerve,  is  the  one  to  which  neuralgic  pain  is 
most  often  refen-ed.  One  must,  however,  be  careful  not  to  overlook 
disease  of  the  cervical  vertebrae  in  these  cases. 

Brachial  neuralgia  generally  affects  more  than  one  branch  of  the 
brachial  plexus.  Numerous  tender  points  "  are  developed,  most  of  them 
at  spots  where  the  nerves  pierce  the  fascia,  and  one  at  the  inferior  ano-le 
of  the  scapula. 

It  is  probable  that  some  cases  are  not,  like  tic  douloureux,  purely 
functional,  but  are  due  to  a  chronic  interstitial  neuritis  of  the  affected 
trunk.    Such  cases  are  distinguished  by  their  chronic  course,  the  less 
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acute  but  more  coustant  pain,  local  tenderness  of  the  limb  on  deep  pres- 
sure, and  the  occurrence  of  trophic  symptoms,  such  as  a  glossy  state  of  the 
skin  {infra,  p.  576),  the  peculiar  sensation  known  as  causalgia,  and  more 
rapid  wasting  of  the  muscles  than  is  accounted  for  by  their  disuse. 

In  fact,  while  the  fifth  cranial  nerve  seems  to  be  the  favourite  seat  of 
pure  neuralgia,  and  the  lower  limb  of  painful  neuritis,  both  fonns  of  disease 
are  met  with  in  the  upper  extremity ;  and  here  the  neuralgia  is  most  often 
secondary  and  "  referred." 

Brachial  neuralgia  is  liable  to  be  aggravated  by  muscular  movements  of 
the  axm.  Anstie  mentions  how,  when  convalescence  was  almost  established, 
the  act  of  playing  on  the  piano  for  half  an  hour  brought  back  the  pains 
at  once.  Salter  ('  Guy's  Hosp.  Rep.,'  1867)  has  shown  that  neuralgia  affect- 
ing the  nerves  of  the  upper  limb  is  sometimes  due  to  diseases  of  the  teeth. 
He  says  that  pains  in  the  shoulder  and  acromion,  over  the  insertion  of  the 
deltoid,  or  at  the  bend  of  the  elbow,  not  infrequently  depend  on  this  cause ; 
and  he  cites  the  case  of  a  lady  who,  whenever  any  of  th^  teeth  in  the  left 
side  of  the  lower  jaw  became  tender  from  caries,  was  immediately  attacked 
with  severe  neuralgia  at  a  circumscribed  spot  in  the  forearm. 

The  most  severe  case  the  writer  has  met  with  was  in  the  person  of  a 
well-known  man  of  science  who,  when  considerably  over  seventy  years  of 
age,  was  attacked  by  neuralgia  of  the  shoulder  and  ai'm  following  zona. 
The  pain  was  incessant,  except  when  deadened  by  narcotics,  for  several 
months,  and  was  so  severe  as  to  overshadow  the  ordinary  symptoms  of  a 
fatal  intercurrent  disorder,  which  at  last  relieved  his  sufferings. 

Among  the  rarer  causes  of  pains  in  the  anus  that  might  be  mistaken 
for  neuralgia  may  be  mentioned  disease  of  the  articular  processes  of  the 
cervical  vertebrte.  In  1876  a  woman  was  admitted  into  Guy's  Hospital 
under  Dr  Wilks,  who  had  for  four  months  been  suffering  from  pains  in  the 
right  shoulder,  round  the  side,  and  down  the  arm  to  the  tips  of  the  fingers. 
No  cause  for  her  complaints  could  be  discovered,  but  after  a  few  weeks 
she  was  attacked  with  pneumonia,  and  died.  Dr  Goodhart  made  a  post- 
mortem examination,  and  found  that  there  was  disease  of  the  joint  between 
the  seventh  cervical  and  the  first  dorsal  vertebrte,  and  in  this  the  lowest 
root  of  the  brachial  plexus  was  involved.  In  a  case  of  brachial  neuralgia 
quoted  by  Watson,  a  sailor  suffered  in  the  distribution  of  the  median  nerve 
after  a  bullet  wound  in  the  arm  had  healed  ;  the  arm  was  at  last  amputated, 
with  immediate  cessation  of  the  pain,  and  in  the  median  nerve  a  fragment 
of  lead  was  found  embedded. 

Intercostal  neuralgia. — Under  this  head  may  be  mentioned  the  stitch 
in  the  side  which  often  comes  on  in  healthy  children  after  running.  It 
may  occur  on  either  side,  and  therefore  is  certainly  not  due  to  hypo- 
thetical congestion  of  the  liver."  It  seems  by  its  acute  character  and  its 
speedy  disappearance  to  be  a  true  neuralgia,  and  it  ought  to  be  care- 
fully distinguished  from  intercostal  myalgia  (often  called  rheumatism), 
which  is  increased  by  movement  of  the  ribs.  To  both  the  vague  term 
pleurodynia  is  applied,  as  well  as  to  many  cases  of  dry  pleurisy.  But  there 
is  a  kind  of  "  stitch "  in  the  left  side  commonly  observed  in  cases  of 
chlorosis,  and  of  mitral  disease,  which  seems  to  be  in  some  way  due  to 
pressure  on  the  intercostal  nerves. 

The  most  important  intercostal  neuralgia  is  that  w^hich  precedes,  accom- 
panies, or  follows  an  attack  of  zona.  It  is  acute,  unilateral,  follows  the  course 
of  a  nerve,  and  corresponds  exactly  to  the  supra-orbital  neuralgia  which 
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follows  zona  of  the  forehead.  It  also  conforms  to  the  rule  that  the 
severity  and  persistence  of  neuralgia  increase  with  age ;  for  it  is  either 
slight  or  entirely  absent  in  the  case  of  children,  sometimes  severe  but 
always  of  limited  duration  in  adults,  while  in  old  patients  alone  do  we 
meet  with  cases  which  are  as  terrible  both  in  degi-ee  and  in  duration 
as  the  worst  cases  of  tic  douloureux. 

Neuralgia  of  the  lumbar  nerves  is  less  frequent  than  that  of  the  face  or 
limbs,  and  agrees  closely  with  cervical  neuralgia.  The  cause  may  be  disease 
of  the  vertebrae,  or  of  the  sacro-iliac  joint,  and,  like  cervical  neuralgia  again, 
it  is  often  associated  with  myalgia. 

The  affection  described  by  Astley  Cooper  as  irritable  testis  is  probably 
neuralgia  of  the  spermatic  plexus.  In  one  case  recorded  by  Brodie  the 
testis  became  swollen  and  tender.  This  was  from  reflex  neuralgia  depen- 
dent on  the  passage  of  a  calculus  down  the  ureter. 

Neuralgia  of  the  ovaries  is  far  from  a  rare  affection,  though  difficult 
always  to  distinguish  from  pain  in  these  organs  due  to  local  lesions.  Its 
affecting  one  side  only,  its  severity  and  occurrence  in  short  paroxysms,  are 
the  most  characteristic  features.  Goccygodynia  also  has  most  of  the  signs 
of  a  true  neuralgia,  but  may  be  secondary  to  caries  of  the  bone  or  malignant 
disease  of  the  rectvmi  or  pelvis.  Other  forms  of  abdominal  neuralgia,  no 
doubt,  exist ;  but  it  is  almost  impossible  to  distinguish  them  from  the 
secondary  nervous  pains  due  to  moveable  kidney,  renal  calculus,  gall-stones, 
or  intestinal  irritation. 

Neuralgia  of  joints  was  many  years  ago  described  by  Brodie.  In 
former  days,  when  surgical  diagnosis  was  less  perfect  than  now,  limbs 
were  amputated  at  the  patient's  request  on  account  of  constant  pain  in  the 
knee  or  elbow;  and  when  the  joint  was  afterwards  found  to  be  perfectly 
healthy  the  case  was  described  as  neuralgic  or  hysterical.  Some  of  these 
cases  were  probably  due  to  reflex  nem-algia ;  for  instance,  gonalgia  de- 
pendent on  disease  of  the  hip-joint,  or  on  femoral  aneurysm.  The  patho- 
logy of  such  cases  is  set  forth  in  Mr  Hilton's  masterly  '  Lectures  on  Kest 
and  Pain,'  particularly  in  the  fourth  and  the  ninth. 

The  girdle-pains  of  transverse  myelitis  are  to  be  compai'ed  to  those 
caused  by  impaction  of  biliary  or  renal  calculi,  and  are  therefore  secondary, 
not  idiopathic,  as  are  the  pains  of  spinal  meningitis,  which  depend  on 
pressure  on  the  posterior  nerve-roots.  But  the  "  lightning-pains  "  of  tabes 
are  in  all  their  characters  true  neuralgia,  and  they  are  not  due  to  any 
demonstrable  lesion  of  the  nei'ves. 

Crural  and  sciatic  neuralgia.— Theve  is  no  doubt  that  the  anterior 
crural  nerve,  and  more  rarely  the  great  sciatic  or  some  of  its  branches,  may 
be  the  seat  of  true  neuralgia,  marked  by  the  characters  enumerated  above, 
and  in  addition  by  its  occurrence  in  persons  liable  to  facial  or  brachial 
neuralgia,  by  the  absence  of  tenderness  over  the  trunk  of  the  affected 
nerve,  and  by  the  absence  of  trophic  symptoms.  Plantar  neuralgia  and 
metatarsal  (so-called  Morton's)  neuralgia  are  probably  most  often^due  to 
flat-foot,  and  are  best  treated  by  local  measures. 

Among  the  neuralgias  of  the  lower  extremity  should  be  included  the 
cases  of  numbness  and  pain  in  the  distribution  of  one  lateral  cutaneous 
nerve  (usually  the  left)  which  have  been  described  as  Meralgia  parcesthetica. 

Prognosis  of  neuralgia.~The  duration  of  neuralgia  and  its  amenability 
to  treatment  vary  greatly.     The  most  protracted  and  obstinate  local 
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'form  is  Tic  Douloureux ;  most  writers  speak  of  it  as  incurable,  and  Trous- 
seau mentions  a  case  in  \vhicL  it  went  on  for  thirty  years.  The  less  severe 
cases  of  facial  neuralgia  seldom  last  more  than  a  few  months.  The  older 
the  patient  is,  the  more  likely  is  the  disease  to  be  prolonged  as  well  as 
severe.    Neuralgia,  however,  does  not  appear  to  shorten  life. 

Recovery  is  generally  gradual,  and  it  is  apt  to  be  interrupted  by  re- 
lapses. Even  after  the  pain  is  gone,  the  affected  part  sometimes  feels  stiff 
for  a  long  time,  and  its  muscles  are  quickly  fatigued  by  exertion. 

Treatment. — This  often  taxes  one's  patience  and  skill  to  the  uttermost. 
Fresh  air,  regular  exercise,  plenty  of  sleep,  an  abundant  supply  of  food, 
are  essential.  Anstie's  dictum  that  neuralgia  is  the  cry  of  a  nerve  for 
food  conveys  an  important  tnith.  Whenever  he  could  he  made  his  patients 
take  cod-liver  oil ;  if  the  stomach  revolted  at  that,  he  insisted  on  their 
eating  butter,  Devonshire  cream,  or  sometimes  olive  oil,  or  even  cocoa- 
nut  oil.  He  strongly  objected  to  allowing  sufferers  from  neuralgia  to  have 
wine  or  brandy,  except  in  very  moderate  quantities,  and  with  meals,  and 
all  experienced  physicians  concur  in  his  repeated  protests  against  prescrib- 
ing stimulants  for  the  temporaiy  relief  of  pain. 

Quinine  in  large  doses  is  often  of  striking  benefit,  especially  in  trifacial 
neuralgia,  and  in  cases  which  show  periodic  exacerbation,  even  when  the 
patient  has  never  lived  in  a  malarious  country. 

Ammonium  chloride  in  full  doses  is  believed,  in  Germany,  to  be  an 
■efficient  remedy  in  certain  cases.  The  writer  has  seen  it  more  useful  in 
sciatica  and  lumbago  than  in  pure  neuralgia. 

Iron  has  long  been  a  trusted  remedy  in  England.  It  should  be  given  in 
as  large  doses  as  possible.  Chalybeate  waters  and  the  milder  preparations 
ai'e  useless.  But  saccharated  carbonate  of  iron  by  the  drachm  and  tincture 
of  steel  by  20  or  30  minim  doses  are  often  effectual. 

Of  all  drugs,  however,  arsenic  holds  the  first  place,  or  the  next  after 
quinine,  whether  as  the  liquor  sodjB  arseniatis,  which  Dr  Fagge  preferred, 
or  as  Fowler's  solution  ;  it  should  always  be  given  after  food,  well  diluted, 
and  the  dose  should  be  regularly  increased  until  some  physiological  effect 
is  produced. 

While  iron,  arsenic,  and  quinine  with  fattening  food  are  our  best  weapons 
in  treating  the  condition  which  leads  to  neuralgia,  we  need  also  a  drug  to 
give  immediate  if  only  temporary  relief.  Fothergill  gave  conium  with  some 
success ;  but  it  is  not  a  powerful  enough  anodyne  for  any  but  the  milder 
cases. 

When  neuralgia  particularly  affects  the  lower  jaw,  and  whenever  it  is 
connected  with  dental  irritation,  hutyl-chlor-aldelujde  hydrate  ("  croton- 
chloral ")  is  alw^ays  worthy  of  trial.  It  often  unmistakably  succeeds,  and 
often  as  unmistakably  fails. 

Of  late  years  Antipyrin  (phenazone)  has  been  much  used  for  neuralgia, 
particularly  facial  nem-algia,  and  in  many  cases  its  effect  is  decided  and 
complete.  Phenacetin  is  another  most  valuable  remedy,  equal,  or  sometimes 
superior,  to  antipyrin.    Gelsemium  in  full  doses  has  also  proved  efficacious. 

Local  treatment,  though  only  palliative,  is  worth  trying  in  the  less 
severe  and  inveterate  cases.  Neither  hot  water  nor  ice  is  of  much  service, 
but  rubefacients  Avhen  used  over  the  painful  points  or  spots  of  maximum 
pain  sometimes  give  relief  even  in  facial  neuralgia.    The  local  application 
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of  belladonna,  or  of  chloral  hydrate  with  camphor,  or  chloroform  liniment, 
or  menthol,  often  removes  a  slight  attack.  One  of  Sir  Thomas  Watson's 
well-told  cases  is  that  of  a  patient  who  was  cured  by  an  ointment  of  aconi- 
tine ;  and  in  the  symptomatic  neuralgia  of  the  second  division  of  the  fifth 
nerve  from  the  teeth,  tincture  of  aconite  applied  locally  has  a  most  welcome 
benumbing  effect  on  the  pain.* 

Galvanism  is  often  useful  in  the  treatment  of  neuralgia.  One  of  the 
poles  of  a  battery  may  be  placed  close  to  the  spine  of  the  affected  side, 
or  near  the  roots  of  the  painful  nerves,  the  other  being  applied  upon 
the  various  "  painful  points "  in  succession.  An  "  ascending "  current 
is  said  to  be  most  efficient.  A  good  example  of  the  effect  of  this  form  of 
electricity  is  afforded  by  a  case  related  by  Anstie  in  the  fourth  volume  of 
the  Clinical  Society's  '  Transactions.'  A  woman  had  for  nearly  five  months 
suffered  from  cervico-brachial  neuralgia,  which  lasted  for  several  hours  each 
day,  and  had  defied  all  kinds  of  medicinal  treatment.  The  first  appli- 
cation of  a  battery  of  from  ten  to  fifteen  cells  arrested  the  pain ;  the 
attack  which  followed  was  much  less  severe  than  usual ;  and  after  thirteen 
days  the  complaint  ceased  to  recur.  Another  case  in  which  great  relief 
was  afforded  was  read  to  the  Clinical  Society  at  the  same  time  by  Dr 
Buzzard.  Faradisation  of  the  nerve  is  rather  injurious  than  beneficial,  and 
the  application  of  a  powerful  current  to  the  skin  by  means  of  the  electric 
brush  is  only  a  severe  mode  of  counter-irritation. 

Blisters  should  be  placed,  as  Anstie  recommended,  not  upon  the  painful 
part  itself,  but  close  to  the  spine  at  the  level  of  the  affected  nerves,  or  a 
small  blister  may  be  put  on  the  points  of  maximum  pain  with  great  relief 
for  the  time.  Even  in  the  desperate  tic  douloureiix  of  old  age,  a  blister 
applied  to  the  nape  of  the  neck  sometimes  removes  the  pain  for  a  long 
time. 

Opium. — In  severe  cases,  when  all  treatment  by  local  measures  has 
failed,  we  must  fall  back  on  opium.  One  is  loth  to  administer  it  when 
there  is  any  hope  of  the  ultimate  subsidence  of  the  complaint ;  but  in  cases 
of  incurable  tic  douloureux  Trousseau  increased  the  dose  boldlv  until  some- 
times  two  fluid  drachms,  or  even  half  an  ounce  of  laudanum  was  taken 
daily,  and  in  a  few  instances  the  result  was  more  than  a  palliation  of  the 
patient's  misei-y.  The  frequency  and  severity  of  the  attacks  of  pain  were 
lessened,  so  that  after  a  time  the  drug  could  be  discontinued ;  and  although 
a  relapse  occurred,  the  interval  of  ease  was  a  great  gain.  Sleep  had  been 
obtained  and  food  had  been  taken,  which  had  before  been  almost  im- 
possible. 

In  many  cases  the  administration  of  opium  by  the  mouth  disorders  the 
digestive  organs.  Hence  the  subcutaneous  injection  of  morphia  is  pre- 
ferable; and  this  method  of  treating  neuralgia  has  been  extensively  em- 
ployed. The  quantity  should  be  very  carefully  regulated  :  not  more  than 
a  sixth  of  a  grain  of  the  Pharmacopoeial  solution  should  be  used  on  the 
first  occasion.  If  relief  is  not  afforded  by  such  doses,  larger  ones  may  be 
tried ;  a  quarter  of  a  grain,  half  a  grain,  or  even  a  grain.  One  seldom  has 
to  use  the  syringe  oftener  than  twice  in  the  twenty-four  hours ;  but  Anstie 

*  Phosphorus  has  been  recommended,  dissolved  in  a  teaspoonful  of  cod-liver  oil  one 
twelfth  of  a  grain  every  four  hours.    Dr  Ashburton  Thompson  reported  fiftv  cases  of 
neuralgia  treated  by  phosphorus,  in  several  of  which  the  efPects  of  the  remedy  seem  to  have 
been  remarkable ;  but  he  admitted  that  if  decided  results  are  not  attained  within  three 
days  it  is  useless  to  persevere. 
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laid  stress  on  the  importance  of  performing  the  operation  as  early  as  pos- 
sible after  the  commencement  of  an  exacerbation  of  the  pain.  It  seems  to 
be  a  matter  of  indifference  whether  the  morphia  is  injected  at  the  seat 
of  pain  or  at  any  other  part  of  the  body,  except  for  the  effect  on  the 
patient's  imagination. 

Subcutaneous  injection  of  moi-phia  is  the  most  rapid  method  of  using 
opiates ;  but  except  for  this  advantage  it  is  less  adapted  to  neuralgia  than 
is  laudanum.  There  is  fear  of  making  the  patient  an  opium-eater ;  but  the 
habit  of  subcutaneous  injection  of  morphia  is  to  that  of  taking  laudanum 
like  intemperance  in  ardent  spirits  to  intemperance  in  wine. 

The  patient  gradually  falls  into  a  state  of  depression  and  irritability, 
which  can  be  relieved  by  nothing  but  a  fresh  dose.  Even  after  the 
original  disease  is  relieved  patients  sometimes  find  great  difficulty  in 
discontinuing  injections  of  morphia  to  which  they  have  been  accustomed ; 
and  if  they  are  to  succeed,  must  endm'e  much  discomfort  and  even  misery 
for  several  days.  For  this  reason,  as  well  as  for  others,  the  syringe  should 
not  be  entrusted  to  the  hands  of  the  sufferer  himseK,  nor  even  to  those 
of  a  relative  or  servant,  unless  perhaps  in  incurable  cases. 

Operation. — Formerly  it  was  the  practice  to  divide  the  infra-orbital 
nerve  in  severe  cases  of  neuralgia;  and,  when  the  relief  was  found  to  be 
only  temporary,  to  excise  a  piece.  This  operation  was  performed  on  Dr 
Pemberton  by  Sir  Astley  Cooper  early  in  the  century  without  any  benefit, 
and  the  present  writer  saw  it  done  by  Nelaton  in  1863.  It  might  have  been 
thought  from  experiments  on  animals  that  the  cut  ends  of  the  nerve  could 
be  turned  back  and  sutured  so  as  to  make  reunion  impossible.  But  pro- 
bably the  formation  of  bulbous  ends  at  the  stiunp  would  be  an  additional 
source  of  failm'e  ;  and  there  is  the  possibility  of  a  neuritis  above  the  point 
of  section  or  even  of  a  central  origin  of  the  neuralgia  in  some  cases.* 

Surgeons  have  long  been  convinced  that  neither  section  nor  excision  of 
the  nerve  is  of  permanent  service.  Of  late  years,  however,  Fedor  Krause  in 
Germany,  Dr  Hartley  in  America,  and  Mr  Horsley  in  England,  have  success- 
fully carried  out  in  about  fifty  cases  the  formidable  operation  of  opening 
the  skull,  lifting  out  of  the  way  the  temporo-sphenoidal  lobe,  and  removing 
the  Gasserian  ganglion  with  the  sensory  root  of  the  fifth  nerve.  Only  one 
fatal  result  appears  to  have  been  reported ;  and  the  neuralgia  appears  not  to 
have  returned. 

Sciatica. — The  common  affection  known  as  sciatica  (passio  ischiadica) 
differs  so  markedly  from  true  neuralgia  in  its  clinical  com-se,  its  pathology, 
and  its  treatment,  that,  although  most  writers  have  regarded  it  as  such,  the 
present  writer  would  put  it  on  a  different  basis  as  a  true  Neuritis.  The 
part  of  the  nerve  which  most  commonly  suffers  is  in  the  upper  half  of  the 
thigh,  but  often  the  whole  length  of  the  trunk,  the  small  sciatic  over  the 
buttocks,  and  both  the  popliteal  nerves  with  their  digital  branches  are 
involved.  Occasionally  it  may  be  limited  to  the  back  of  the  knee,  or  to. 
the  terminal  twigs  in  the  calf.  The  symptoms  of  sciatica  differ  widely  from 
those  of  tic  douloureux.  Instead  of  paroxysms  of  acute  pain,  darting  like 
lightnins;  through  the  nerve,  and  separated  by  intervals  of  comparative 
freedom,  there  is  a  constant,  heavy,  gnawing  sensation ;  its  intensity  is  not 

*  See  Mr  Bowlby's  Astley  Cooper  prize  essay  on  "Diseases  and  Injuries  of  Nerves,  and 
their  Surgical  Treatment"  (1886). 
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uniform,  but  the  variations  are  comparatively  slight  and  uncertain ;  and 
if  it  runs  along  the  affected  nerve  at  all,  it  travels  slowly.  It  often  appears 
to  be  worse  at  night.*  Few  diseases  cause  more  peevishness,  restlessness, 
and  misery,  spoiling  the  appetite,  perverting  sleep,  and  interfering  with 
every  kind  of  work,  as  well  as  with  most  amusements  and  all  athletic  sports. 

The  pain  is  increased  by  pressure  on  the  sacral  plexus  within  the 
pelvis,  or  at  its  exit  from  the  sciatic  notch,  and  thus  defaecation  may  be 
attended  with  much  suffering.  The  patient  is  afraid  to  sneeze  or  cough, 
and  suffers  from  any  sudden  movement,  especially  from  stooping. 

When  sciatica  has  lasted  long  tender  points  are  generally  to  be  found ; 
one  is  situated  where  the  nen-e  emerges  from  the  pelvis.  The  whole 
length  of  the  nerve,  however,  becomes  most  sensitive  to  pressure,  and 
especially  that  part  of  the  external  popliteal  branch  which  lies  under  cover 
of  the  biceps  tendon. 

Wasting  of  the  muscles  is  another  symptom  which  supervenes  in  chronic 
cases  of  sciatica.  The  buttock  becomes  flattened  and  flabby,  the  muscles 
of  the  thigh  and  calf  are  reduced  in  size,  and  feel  soft  and  flaccid.  From 
the  first  the  patient  is  compelled  by  the  pain  to  limp  in  walking,  so  that  he 
puts  only  his  toes  to  the  ground,  and  is  glad  to  make  use  of  a  stick.  In 
severe  cases  he  lies  on  the  sofa  all  day  long,  with  every  joint  of  the  limb 
bent,  dreading  to  make  the  slightest  movement.  Painful  cramps  in  the 
flexor  muscles  of  the  toes  may  come  on,  especially  when  the  patient  is 
just  falling  off  to  sleep. 

A  certain  degree  of  anaesthesia  or  impairment  of  tactile  sensibility 
appears  to  be  almost  constant  in  the  more  severe  cases  of  sciatica,  and 
sensations  of  numbness  and  tingling  are  often  present.  The  affected 
limb  is  sometimes  colder  than  the  opposite  one. 

It  will  be  seen  from  this  account  that  sciatica  differs  in  the  character  of 
the  pain  and  in  other  clinical  features  from  those  given  on  pages  554 — 5, 
which  particularly  apply  to  tic  douloureux.  If  we  mean  by  sciatica  to 
denote  any  painful  affection  in  the  course  of  the  sciatic  nerve,  we  must 
admit  that  its  pathology  is  very  varied.  But  if  we  confine  the  term  to 
primary  neuritis,  it  is  most  important  that  we  should  not  confound  the 
true  disease  with  the  effects  of  pressure  upon  the  sacral  plexus  and  sciatic 
nerve. 

In  the  'Guy's  Hospital  Reports'  (vol.  x,  1864)  a  case  was  published 
that  was  regarded  as  an  example  of  sciatica  until  the  patient  unexpectedly 
died ;  when  a  large  aneurysm  was  foimd  upon  an  abnormal  artery,  which 
passed  down  through  the  sciatic  notch  and  along  the  back  of  the  thigh. 
That  case  is  probably  unique,  such  a  course  of  the  vessel  (which  is  normal 
in  birds)  being  one  of  the  rarest  of  abnormalities  in  the  hmnan  subject; 
but  a  precisely  similar  pain  might  be  caused  by  an.  aneurysm  upon  one  of 
the  regular  arteries,  or  by  a  sarcomatous  growth  pressing  on  the  nerve. 

It  has  been  supposed  that  sciatica  may  be  due  to  pressure  of  impacted 
scybala  upon  the  nerve  of  the  left  side  ;  and  the  result  of  emptying  the 
sigmoid  flexure  is  said  to  prove  the  fact.  But  in  cases  which  occasionally 
are  met  with  of  pain  from  pressure  during  labour  or  from  retroverted 
uterus  or  ovarian  tumours  which  have  fallen  into  the  pelvis,  the  pain  is 
accompanied  with  more  decided  numbness  and  paralysis  than  attend 
ordinary  sciatica. 

*  Thi<(  was  ascribed  by  the  late  Dr  Henry  Lawson  (himself  a  sufferer  from  sciatica') 
to  the  fact  that  the  patient  then  has  less  to  distract  his  thoughts  than  in  the  day. 
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The  relation  of  sciatica  to  rheumatism  is  altogether  imaginary,  if  any 
definite  meaning  be  attached  to  the  word  "  rhemuatism ; "  but  there  is  a 
kind  of  sciatica  which  accompanies  lumbago,  and  probably  owns  the  same 
cause.  In  fact,  myalgia  is  the  natural  ally  of  sciatica,  and  occurs  in  the 
same  kind  of  patients  and  often  in  the  same  individual. 

There  is  no  doubt  that  occasionally  sciatica  is  due  to  gout — probably 
to  local  gouty  neuritis.  We  had  a  marked  case  of  this  kind  in  Philip 
Ward  in  February,  1887  ;  a  man  of  thirty-seven,  who  had  suffered  re- 
peatedly from  hereditary  gouty  arthritis  in  the  foot,  was  the  subject  of 
severe  sciatica  of  the  left  side.  He  had  been  treated  in  various  other 
ways  without  any  benefit,  and  Avas  so  quickly  and  effectually  relieved  after 
taking  colchicum  that  one  could  scarcely  doubt  the  justice  of  the  diagnosis. 

Again,  some  cases  of  sciatica  occurring  in  syphilitic  patients  and  becom- 
ing worse  at  night  are  speedily  relieved  by  iodide  of  potassium.  Here,  as 
in  cases  due  to  gout,  the  pain  probably  depends  upon  neuritis  of  the  sciatic 
nerve. 

The  writer  has  noticed  a  frequent  connection  between  sciatica  and  uric 
acid  crystals  in  the  urine,  and  also  with  interstitial  nephritis.  All  these 
associations  are  with  chronic  or  subacute  inflammation,  not  with  true 
neuralgia. 

Inheritance  plays  no  important  part  in  the  aetiology  of  sciatica,  but 
there  is  no  doubt  that  it  is  often  traceable  to  cold,  Lawson  believed  that 
nine  tenths  of  all  cases  of  sciatica  are  referable  to  this  cause,  and  Erb 
affirms  almost  as  much.  Getting  wet  through  and  sitting  on  damp  ground 
are  so  often  followed  by  sciatica  that  few  can  doubt  their  influence,  and 
sciatica  is  one  of  the  evils  caused  by  an  East  wind. 

The  complaint  sometimes  follows  a  strain  or  severe  and  unwonted  exer- 
tion ;  it  is  said  to  be  common  in  those  who  work  at  a  sewing  machine. 

Sciatica  is  more  common  in  men  than  in  women  (according  to  Erb,  in 
the  proportion  of  four  to  one),  and  adults  from  thirty  to  sixty  years  old 
are  most  subject  to  it.  Lawson  saw  one  well-marked  case  in  a  boy  aged 
fourteen,  who  was  addicted  to  masturbation. 

The  question  arises,  if  the  ordinary  chronic  continuous  sciatica  be  no 
true  neuralgia  but  a  neuritis,  why  do  its  symptoms,  aetiology,  and  natural 
history  differ  as  much  from  those  of  multiple  peripheral  neuritis,  to  be 
treated  later  in  this  chapter,  as  they  do  from  those  of  tic  douloureux  as 
described  in  its  earlier  pages. 

The  answer  seems  to  be  that  the  seat  of  the  lesion  in  sciatica  is  the 
vascular  connective  tissue  of  the  nerve-trunk,  its  perineurium,  and  that  this 
by  its  inflammatory  swelling  presses  on  the  sensory  fibres  enough  to  give 
pain  but  not  enough  to  abolish  their  power  of  conduction.  Whereas  in 
cases  of  peripheral  neuritis  we  shall  see  that  the  nerve-fibres  themselves 
are  degenerated  with  the  usual  physiological  results  of  such  degeneration, 
more  or  less  complete  paralysis  of  motion  and  sensation,  abolition  of  reflex 
functions  and  secondary  wasting  of  the  muscles. 

The  diagnosis  of  sciatica  is  seldom  difficult  to  the  practitioner  who  first 
searches  for  the  numerous  other  diseases  that  may  cause  pain  in  the  thigh 
and  leg.  Where  the  calf  is  the  part  mainly  affected  one  must  thinlc  of 
thrombosis  of  the  femoral  vein,  make  digital  examination  of  the  vessel  at 
the  groin,  and  look  for  oedema  of  the  ankle.  Disease  of  the  hip-joint  can 
be  put  out  of  consideration  by  the  fact  that  neither  pressure  on  the  tro- 
chanter, nor  forcing  the  head  of  the  femur  against  the  acetabulum,  nor 
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extreme  flexion,  gives  rise  to  pain ;  and  disease  of  the  sacro-iliac  synchon- 
drosis by  the  fact  that  no  tenderness  is  elicited  by  tapping  the  articulation, 
or  by  pressure  of  the  two  ilia  together.  Advanced  cases,  in  which  the 
patient  limps  in  walking  and  has  wasting  of  the  muscles,  are  very  likely 
to  be  mistaken  for  spinal  disease;  this  occurred  some  years  ago  in  the 
case  of  a  medical  man  whose  fellow-practitioners  in  his  own  neighbourhood 
all  felt  sure  that  he  had  disease  of  his  vertebrae.  Even  if  one  is  satisfied 
as  to  the  seat  of  the  pain,  one  must  still  search  carefully  for  local  causes 
of  irritation.  In  one  instructive  case  a  surgeon,  feeling  carefully  along 
the  course  of  the  nerve,  was  fortunate  enough  to  detect  the  presence  of 
a  piece  of  broken  needle,  the  removal  of  which  led  at  once  to  the  cure 
of  the  patient. 

Treatment  of  sciatica. — In  treatment,  as  in  symptoms,  sciatica  has 
little  likeness  to  true  neuralgia.  It  is  not  benefited  by  quinine,  and  not 
often  by  either  steel  or  arsenic.  Far  more  beneficial  is  calomel  or  blue 
pill  every  or  every  other  night,  followed  by  a  saline  laxative  draught 
every  morning.  After  this  guaiacum  is  a  very  useful  drug,  given  in  as 
frequent  doses  as  the  patient  can  be  induced  to  take.  Locally  the  applica- 
tion of  a  long  blister  from  the  fold  of  the  buttock  down  the  back  of  the 
thigh  is  perhaps  the  most  effectual  measure.  Liniments  are  of  little  use, 
less  than  in  lumbago,  but  the  writer  has  sometimes  seen  relief  from  the 
aconite,  belladonna,  and  chloroform  hniment. 

The  practice  of  cutting  down  on  the  sciatic  tinink  and  forcibly  stretch- 
ing it,  and  the  milder  plan  of  stretching  the  nerve  by  flexing  the  thigh  on 
the  pelvis  while  the  knee  is  extended,  have  both  been  extensively  tried ; 
first  extolled,  and  since  neglected,  A  galvanic  current,  so  slowly  interrupted 
as  to  throw  a  segment  of  the  nerve  for  a  minute  or  two  into  anelectrotonus, 
is  certainly  sometimes  a  valuable  means  of  treating  sciatica. 

For  immediate  relief  the  deep  injection  of  morphia  over  the  nei*ve  is  the 
most  effectual  treatment,  much  more  effectual  than  in  facial  neuralgia. 
Not  infrequently  we  see  suffering  which  had  been  almost  intolerable 
thus  removed,  as  by  magic,  within  a  few  minutes.  And  this  is  some- 
times the  first  step  towards  the  complete  cure  of  the  disease.  It  was  so, 
for  instance,  in  the  severe  sciatica  of  which  Dr  Lawson  was  himself  the 
victim,  and  in  which  other  plans  of  treatment  had  been  tried  without  the 
least  good  result.  A  similar  local  injection  of  cocaine  is  also  sometimes 
useful.    The  needle  should,  if  possible,  be  passed  into  the  nerve  itself. 

Anstie  believed  that  the  evils  connected  with  the  establishment  of  a 
morphia  habit  never  arise  when  the  dose  is  kept  below  a  certain  point. 
He  insisted  strongly  on  the  importance  of  "  economy  "  in  the  use  of  mor- 
phia, and  he  related  the  case  of  a  lady,  who  for  three  years  had  enjoyed 
a  complete  immunity  from  severe  sciatica  under  the  daily  use  of  a  dose 
which  was  at  first  one  twelfth  of  a  grain,  and  was  never  raised  above  one 
fourth. 

Paralysis  op  Spinal  Nerves. — In  studying  the  causes  and  symptoms  of 
paralysis  from  lesions  of  the  nerve-trunks  generally,  we  will  take  the  nerves 
of  the  arm  for  the  example,  because  the  movements  performed  by  its  several 
muscles  are  more  distinct  than  those  of  the  individual  muscles  of  the  leg, 
and  hence  their  impairment  is  more  easy  of  determination. 

Injuries  of  the  brachial  plexus  may  be  followed  by  loss  of  movement 
and  feeling  in  the  whole  upper  limb.    The  surgeon  sees  cases  in  which  this 
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-occurs  as  the  result  of  severe  accidents  in  which  the  shoulder-joint  is  dis- 
located, or  the  humerus  or  scapula  fractured.  But  similar  symptoms  not 
infrequently  follow  pressure  upon  the  nerves,  or  an  injury  so  slight  that  its 
occurrence,  especially  in  a  child,  may  be  overlooked.  Thus  Paget  ('  Med. 
Times  and  Gaz.,'  1864)  mentions  the  case  of  a  boy  whose  left  arm,  while 
he  was  still  an  infant,  was  violently  pulled  by  a  little  brother;  the  limb 
was  powerless  for  long  afterwards,  and  it  remained  permanently  weak  and 
much  smaller  than  the  other  one.  The  employment  of  force  to  reduce  a 
dislocated  shoulder  has  sometimes  been  attended  with  like  consequences ; 
so  also  the  pressure  of  a  crutch,  tying  the  arms  of  a  prisoner  with  a  cord, 
or  carrying,  as  the  water-carriers  of  Rennes  do,  large  vessels  with  handles, 
through  which  the  arm  is  passed.  "  Crutch  paralysis "  is  not  uncom- 
monly seen  in  hospital  practice  in  London ;  and  the  patient  is  often 
unaware  of  its  cause.  A  similar  effect  may  also  be  produced  by  lying  on 
one  side  with  the  weight  of  the  body  resting  upon  the  arm ;  or,  more 
often,  by  sleeping  with  the  arm  across  the  back  of  a  chair.  In  most 
instances  of  this  kind  the  sensibility  of  the  patient  has  been  blunted  by 
drink,  and  hence  they  used  to  be  known  in  the  hospital  as  "  Sunday  morn- 
ing" paralysis.  When  the  cause  is  doubtful  the  axilla  and  neck  must  be 
carefully  examined,  lest  an  aneurysm,  exostosis,  or  other  tumour  should  be 
overlooked.  Some  writers  believe  that  the  brachial  plexus  is  sometimes 
effected  by  external  cold,  as  we  shall  presently  see  to  be  the  case  with  the 
facial  nerve ;  but  this  is  very  doubtful.  Salter  related  ('  Guy's  Hosp. 
Rep.,'  1868)  two  cases,  in  each  of  which  caries  of  a  wisdom-tooth,  beside 
causing  severe  pain  in  the  arm,  led  also  tO'  partial  "  reflex  "  paralysis  of  the 
muscles,  so  that  the  patients  could  not  grasp  objects,  nor  raise  the  hand  to 
the  head,  nor  hold  a  fork  at  dinner.  In  both  cases  all  the  symptoms 
vanished  as  soon  as  the  tooth  had  been  extracted,  or  a  few  hours  later. 

It  is  exceptional  for  the  whole  of  the  brachial  plexus  to  be  paralysed  at 
once  by  any  of  the  above  causes ;  and  the  loss  of  power  may  often  be 
limited  to  the  muscles  supplied  by  a  single  nerve.  In  such  cases  the  inter- 
pretation of  the  symptoms  is  sometimes  so  obvious  that  no  anatomist  could 
possibly  misunderstand  them.    But  sometimes  they  require  careful  study. 

Special  motor  paralyses. — A  remarkable  isolated  paralysis  is  that  of 
the  serratus  magnus  muscle.  The  long  thoracic  nerve  which  supplies  it 
from  the  fifth  and  sixth  cervical  roots,  leaves  the  plexus  at  sO'  high  a  point 
that  it  is  never  involved  when  the  cause  is  the  pressure  of  a  crutch,  or 
sleeping  upon  one  arm.  But  it  may  be  affected  by  a  blow ;  by  carrying  a 
heavy  weight  upon  the  shoulder ;  or  by  strain  of  the  shoulder  muscles, 
as  in  the  case  of  mowers,  puddlers,  cobblers,  or  ropemakers. 

The  principal  symptom  is  an  alteration  in  the  position  of  the  scapula. 
Even  when  the  shoulder  is  at  rest,  with  the  arm  hanging  down,  the  scapula, 
as  a  whole,  is  seen  to  be  drawn  slightly  upwards  and  inwai*ds,  and  has  its 
inferior  angle  tilted,  so  as  to  be  nearer  to  the  vertebral  column  than  the 
rest  of  its  posterior  border.  Moreover  this  posterior  border  stands  off  a  little 
from  the  part  of  the  back  on  which  it  should  rest,  forming  a  "  wing-like  " 
(pterygoid)  projection.  These  peculiarities  are  greatly  exaggerated  when 
the  patient  is  told  to  perform  certain  movements.  Thus  if  he  is  direct-ed 
to  lift  his  arm  straight  over  his  head,  he  finds  himself  unable  to  raise  it 
above  the  level  of  his  shoulder,  because  the  necessary  rotation  of  the 
scapula  by  the  serratus  cannot  be  effected ;  but  when  once  another  person 
has  moved  the  shoulder-blade  to  the  proper  position  for  him  and  fixed  it 
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there,  he  acquires  the  power  of  lifting  the  limb  to  whatever  height  may  be- 
desired.  During  the  attempt  to  raise  the  arm,  the  scapula,  if  lett  to. 
itself,  moves  further  than  ever  towards  the  spine ;  and  where  both  serrati 
happen  to  be  paralysed  together  the  two  bones  may  actually  come  into  con- 
tact at  their  inferior  angles.  If  the  raised  arm  is  brought  forwards  the 
"wing-like  projection"  is  increased,  and  the  posterior  border  of  tHe- 
scapula  stands  off  so  as  to  leave  a  deep  hollow.  Another  symptom,  accord- 
ing to  Dr  Poore  ('Clin.  Soc.  Trans.,'  viii),  is  an  alteration  m  the  shape  ot 
the  chest  on  the  affected  side,  as  shown  by  the  cyrtometer.  He  finds  that 
in  a  healthy  person,  when  the  arms  are  thrown  horizontally  forwards,  the 
chest  becomes  flattened  in  front,  and  its  transverse  diameter  is  increased. 
Wliere  there  is  paralysis  of  one  serratus  no  widening  occurs  on  that 
side. 

More  frequent  is  paralysis  of  the  deltoid  and  other  muscles  supplied 
by  the  circumflex  nerve.  This,  too,  may  result  from  direct  injury  to 
the  shoulder.  According  to  Erb  it  is  sometimes  caused  by  "  rheumatic  " 
affections  of  the  joint.  One  must,  however,  bear  in  mind  that  osteo- 
arthritis (to  which  Erb  probably  refers)  is  commonly  attended  with  destruc- 
tion of  the  long  tendon  of  the  biceps,  and  that  unless  this  structure  is  per- 
fect the  arm  cannot  be  raised;  while  inability  to  lift  the  arm  from  the 
side  is  also  the  principal  symptom  of  paralysis  of  the  deltoid.  It  may  be 
thought  that  a  sufficient  proof  of  paralysis  would  be  found  in  atrophy  of 
the  muscle.  But  a  considerable  degree  of  wasting  may  be  the  result  of 
mere  disuse  when  the  joint  is  diseased. 

Paralysis  of  the  musculo-cutaneous  nerve  is  indicated  by  inability  to 
flex  the  elbow-joint,  the  biceps  and  brachialis  anticus  muscles  being 
paralysed.  It  must  be  borne  in  mind  that  the  supinator  longus  (which 
receives  its  supply  from  another  source)  is  also  a  flexor,  and  the  patient 
must  therefore  be  told  to  keep  his  hand  supinated  while  the  power  of  the 
other  muscles  is  being  tested. 

Of  the  three  nerves  which  send  filaments  to  the  hand  and  fingers,  the 
musculo-spiral,  derived  from  the  fifth  to  eighth  cervical  roots,  is  much 
more  apt  than  the  other  two  to  be  separately  affected.    In  a  considerable 
proportion  of  the  cases  of  paralysis  due  to  the  pressure  of  a  crutch,  or 
to  lying  on  one  side  during  the  deep  sleep  of  intoxication,  the  musculo- 
spiral  nerve  suffers  alone ;  and  as  in  the  latter  case  the  triceps  often 
escapes,  it  is  probable  that  the  nerve  undergoes  compression  where  it  is 
winding  round  the  hmnerus,  and  after  it  has  given  off  the  branches  to  that 
muscle.    The  extensors  of  the  wrist,  of  the  two  joints  of  the  thumb,  and  of 
the  metacarpo-phalangeal  joints  of  the  fingers  are  the  chief  other  muscles 
supplied  by  this  nerve ;  and  accordingly  one  symptom  of  paralysis  of  it  is  a 
flexed  condition  of  these  joints,  with  inability  to  straighten  them  ;  the  two 
remaining  joints  of  the  fingers  being  nevertheless  capable  of  extension  by 
the  interossei  and  lumbricales,  provided  that  the  metacarpo-phalangeal 
joints  are  held  up  by  another  person.    Another  consequence  of  the  loss  of 
power  in  the  extensor  muscles  of  the  wrist  is  impairment  in  the  extent  to 
which  the  fingers  can  be  flexed  upon  the  palm.    The  paralysis  of  no  other 
nerve  interferes  so  much  with  the  motions  of  the  haaid  as  that  of  the 
musculo-spiral. 

Isolated  paralysis  of  the  median  nerve  (three  last  cervical  and  first 
dorsal  roots)  is  more  often  due  to  a  wound  or  injury  at  the  elbow,  in  the 
forearm,  or  at  the  wi*ist,  than  to  any  affection  of  the  brachial  plexus  above. 
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The  symptoms  in  the  case  of  the  median  nerve,  are  inability  to  use  the 
flexors  of  the  wist  and  fingers,  the  metacaqio-phalangeal  joints  being  alone 
capable  of  flexion  by  means  of  the  interossei.  Indeed,  the  excessive  action 
of  these  muscles  is  apt  to  cause  an  over-extension  of  the  two  phalangeal 
joints  of  the  fingers,  and  especially  of  the  index-finger. 

When  the  ulnar  nei-ve,  from  the  last  cervical  and  first  dorsal  roots,  is 
paralysed  the  muscles  of  the  little  finger  and  the  interossei  are  the  most 
affected.  The  fingers  cannot  be  abducted  nor  adducted,  and  the  patient  is 
unable  to  flex  the  metacarpo-phalangeal,  or  to  extend  any  of  the  phalangeal 
joints  of  the  fingers.  There  being  nothing  to  antagonise  the  traction 
of  the  extensor  and  flexor  muscles,  the  joints  in  question  become  distorted, 
so  that  the  last  two  phalanges  are  over-flexed,  while  the  first  phalanges, 
on  the  other  hand,  are  over-extended.  Accordingly,  the  knuckles  are 
replaced  by  hollows  on  the  back  of  the  hand,  while  they  project  towards 
the  palm,  where  the  interossei  and  the  two  inner  lumbricales  are  atrophied. 
The  fingers  of  a  hand  so  affected  are  often  compared  to  the  claws  of  a 
griffin — main  en  griffe,  Klmienhand. 

Deformities  may  be  produced  by  contraction  of  the  muscles  which,  are 
physiologically  the  antagonists  of  those  that  are  paralysed.  This  often 
complicates  the  symptoms  of  peripheral  paralysis.  Moreover,  after  the 
muscles  have  been  long  paralysed  they  may  waste  and  shorten,  so  as  to 
produce  distortions  precisely  opposite. 

Er})S  paralysis. — The  anatomical  distribution  of  the  nerves  is  not 
strictly  followed  in  all  cases  of  peripheral  paralysis,  and  sometimes  cases  of 
combined  paralysis  are  observed.  The  most  frequent  of  these  was  first 
observed  by  Erb.  It  consists  in  loss  of  power  in  the  deltoid,  biceps,  brachi- 
alis  anticus,  and  supinator  longus,  dependent  perhaps  on  affection  of  the 
sixth  cervical  nerve  where  it  is  emerging  from  between  the  scaleni.  In 
such,  patients  the  arm  hangs  by  the  side,  and  the  elbow  cannot  be  flexed. 
A  precisely  similar  affection  was  described  by  Duchenne  in  newly  born 
children,  as  the  result  of  traction  or  pressure  upon  the  shoulder  during 
birth ;  and  Erb  also  has  seen  cases  of  this  kind. 

Ascending  neuritis. — In  exceptional  cases  a  morbid  process  begiiming  in 
a  single  nerve  at  a  particular  spot  may  pass  upwards  along  that  nerve,  and 
afterwards  extend  to  others  {neuritis  migrans).  Thus  Weir  Mitchell  re- 
lates the  case  of  a  man  who  received  an  injury  to  the  nerve  which  supplies 
the  pectoralis  major ;  on  the  third  day  he  was  attacked  with  pain  in  the 
course  of  the  median  and  musculo-cutaneous  nerves,  and  the  muscles  to 
which  they  are  distributed  subsequently  became  paralysed  and  wasted. 
Another  patient  bruised  his  ulnar  nerve  at  the  bend  of  the  elbow,  and 
about  five  months  afterwards  the  flexor  muscles  of  the  wrist  became  affected 
with  paralysis,  those  supplied  by  the  median  nerve  as  well  as  those  sup- 
plied by  the  ulnar.  These,  however,  were  probably  examples  of  peripheral 
neuritis. 

The  reaction  of  degeneration. — Cases  of  local  paralysis  due  to  lesions  of 
the  nerve-trunks  are  all  examples  of  "  peripheral  paralysis,"  and  the  elec- 
trical reactions  of  the  affected  nerves  and  muscles  present  characteristic 
modifications.    These  were  first  minutely  studied  by  Erb  and  Ziemssen. 

Let  us  suppose  that  a  nen^e-trunk  is  cut  across.  The  result  is  that 
throughout  the  whole  length  of  the  nerve  and  its  branches  below  the 
affected  spot  (so  far  as  one  can  test  them  without  at  the  same  time  stimu- 
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lating  the  muscles)  its  excitability  undergoes  a  progressive  diminution, 
both  to  the  make  and  break  of  galvanic  currents,  and  to  the  rapidly  alter- 
nating faradic  currents  from  an  induction  coil.  In  the  course  of  the  second 
week  it  is  entirely  extinguished,  so  that  not  the  slightest  contraction  can  be 
produced  by  the  application  of  either  form  of  electricity  to  the  nerves. 
But  the  reactions  of  the  paralysed  muscles  are  very  different.  They,  too, 
fail  to  respond  to  a  faradic  current ;  but  when  a  galvanic  current  is  em- 
ployed they  contract  much  more  readily  than  under  normal  circumstances 
to  the  stimulus  of  opening  or  closing.  The  method  of  determining  this 
fact  is  first  to  ascertain  what  number  of  cells  of  the  battery  are  required 
to  excite  contractions  in  the  corresponding  muscles  of  the  healthy  limb; 
we  then  perhaps  find  that  only  half  that  number  is  needed  to  excite  con- 
tractions in  the  muscles  supplied  by  the  injured  nerve.  Indeed,  they  can 
often  be  thrown  into  vigorous  action  by  a  current  which  is  too  feeble  to  be 
felt. 

Moreover  there  is  what  is  termed  a  "  qualitative "  change,  i.  e.  the 
order  in  which  the  two  poles  excite  contractions  is  altered.  According  to 
Pfliiger's  law,  stimulation  depends  upon  rise  of  catelectrotonus  or  fall  of 
anelectrotonus  (i.  e.  in  either  case  the  passage  of  a  segment  of  nerve  from  a 
lower  to  a  higher  degree  of  excitability)  ;  the  descending  current  has 
greater  exciting  power  than  the  ascending,  and  closing  or  making  than 
opening  or  breaking  the  galvanic  current.  Accordingly,  the  order  in  which 
currents  of  successively  increased  strength  produce  contraction  in  the 
muscle  supplied  by  the  motor  nerve  stimulated  as  follows :  * 
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Weak  current  causes   .  . 
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Strong  current  causes  .  . 
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Very  strong  current  causes 
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C 

c 

The  rule  may  be  shortly  remembered  thus: — ^With  increasing  strength 
of  galvanic  current  the  order  in  which  contractions  appear  is  C.C.C., 
A.O.C.,  A.C.C.,  C.O.C.t 

*  Here  C.C.c.  means  tliat  a  small  Cathodal  Closing  contraction  is  produced  by  a  weak 
current.  The  current  is  descending,  and  the  stimulus  is  the  rise  (in  this  case  from  zero)  of 
catelectrotonus  on  closing  (making)  the  galvanic  circuit.  A.O.C.  means  that  an  ascending 
galvanic  current  produces  an  Anodal  Opening  (breaking)  contraction,  the  stimulus  being 
the  fall  of  anelectrotonus  (to  zero).  A.C.c.  or  A.C.C.  means  that  making  contact  again 
with  the  ascending  current  will,  if  it  is  as  strong  or  stronger,  produce  a  slight  or  a  marked 
Anodal  Closing  contraction.  Lastly,  C.O.c.  means  that  breaking  contact  with  the  descending 
current  will,  if  it  is  strong  enough,  act  as  a  slight  stimulus  and  produce  a  Cathodal  Opening 
small  contraction. 

t  The  German  symbols  used  by  Erb  are  Ka.  for  Cathodal,  An.  for  Anodal,  S.  (Schliess- 
ung)  for  closure,  O.  (OefPnung)  for  opening,  and  Z.  (Zuckung)  for  contraction.  These  are 
wholly  or  partly  adopted  by  some  English  writers.  If  it  were  important  to  avoid  using  the 
same  letter  for  different  words,  it  might  be  done  by  spelling  Cathode  with  a  K,  and  using 
Break  and  Make  instead  of  close  and  open.  The  normal  sequence  would  then  stand: 
K.M.C.,  A.B.C.,  A.M.C.,  K.B.C.  But  in  such  matters  whatever  is  most  generally  used  and 
best  understood  is  best. 

It  may  be  added  that  c.  means  a  weak  contraction,  C.  a  strong  one,  and  T.  a  tetanic 
contraction,  that  >  and  <  mean  respectively  greater  than  and  less  than,  and  that  R.D. 
means  the  Reaction  of  Degeneration. 
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When,  hoM'ever,  a  muscle  is  paralysed  by  severance  of  its  motor  nerve 
in  any  part  of  its  course,  or  by  destruction  of  its  anterior  root,  or  of  its 
corresponding  large  ganglion-oells  in  the  anterior  comu,  and  when  this  has 
lasted  for  a  week,  not  only  is  the  muscle  less  excitable  when  the  "  motor 
point  "  of  its  nerve  (i.  e.  the  place  where  it  becomes  superficial  and  is  most 
favourably  stimulated)  is  excited  by  the  induced  (faradic)  current,  not  only 
is  it  more  excitable  when  the  same  point  of  its  nerve  is  stimulated  by  the 
make  or  break  of  the  direct  (galvanic)  battery  current,  but  the  above 
physiological  order  is  altered. 

So  far  from  contraction  at  the  moment  of  closure  with  the  cathode 
<C.C.C.)  being  now  the  most  marked  effect,  there  is  often  as  much  or  even 
greater  contraction  when  the  circuit  is  completed  with  the  anode ;  while 
instead  of  cathodal  opening  contractions  (C.O.C.)  being  the  last  of  all  to 
appear,  they  may  precede  the  anodal  opening  contractions  (A.O.C.). 
Accordingly  the  normal  order  for  contractions  with  currents  of  increasing 
strength  given  in  the  above  table  is  altered,  and  instead  of  C.C.C.,  A.O.C., 
A.C.C.,  C.O.C,  we  have  A.C.C.  before  C.C.C.,  and  C.O.C.  before  A.O.C. ; 
e.  e.  the  anodal  closing  contraction  is  for  equal  currents  stronger  than  the 
cathodal,  and  the  cathodal  opening  contraction  is  for  equal  currents 
stronger  than  the  anodal. 

Lastly,  the  contractions  themselves  are  slow  and  protracted,  and  re- 
semble tonio  spasms  rather  than  the  short  clonic  movements  which  occur 
in  healthy  muscles  when  stimulated  by  galvanic  currents. 

This  changed  electrical  condition  of  the  paralysed  muscles  and  nerves 
is  called  the  Reaction  of  Degeneration. 

Little  progress  has  hitherto  been  made  towards  the  explanation  of 
these  remarkable  facts.  The  seeming  paradox  that  muscles  insensible  to 
powerful  faradic  currents  shoidd  nevertheless  respond  to  very  weak  gal- 
vanic currents  has,  indeed,  been  accounted  for  by  Neumann,  who  has 
sho'svn  that  it  depends  upon  their  requiring  a  current  to  pass  for  some 
length  of  time  before  they  can  react  to  it.  Momentary  galvanic  cuiTents, 
-even  when  of  considerable  strength,  are  as  inoperative  as  faradic  currents 
themselves.  But  why  the  muscles  should  be  incapable  of  responding  to 
currents  of  brief  duration,  and  why  they  should  be  sensitive  to  weaker 
•galvanic  currents  than  under  normal  conditions,  is  hard  to  say. 

This,  however,  is  established,  that  the  peculiar  reaction  in  question,  as 
well  as  the  loss  of  electrical  irritability  in  the  trunk  of  the  nerve  below  the 
seat  of  injury,  is  coincident  with  and  indicative  of  a  remarkable  series  of 
degenerative  changes  which  affect  the  structure  of  the  paralysed  nerve. 
Within  a  few  days  after  section  of  a  nerve-trunk,  the  whole  length  of  the 
nerve  below  is  found  to  be  greatly  altered :  the  medullary  sheaths  of  the 
fibres  break  up  into  fatty  granules,  the  nucleus  of  the  nerve  segment 
proliferates,  and  finally  the  axis-cylinders  are  destroyed.  At  the  same 
time  the  perineurium  everywhere  undergoes  a  greatly  increased  develop- 
ment ;  it  becomes  crowded  with  corpuscles,  and  these  develop  into  spindle- 
cells  and  fibres,  so  that  the  nerve-trunk  becomes  denser  and  harder  than 
^before.  (See  the  account  in  Dr  Mott's  "  Croonian  Lectures,"  '  Lancet,'  June, 
1900.) 

In  the  muscles,  also,  degeneration  takes  place.  The  fibres  diminish  in 
size,  and  their  striation  becomes  indistinct ;  but  their  nuclei  multiply,  and 
the  perimysium  is  crowded  with  cells,  which  after  a  time  undergo  develop- 
-ment  into  fresh  fibrous  tissue.    If  the  injury  to  the  nerve  should  remain 
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unrepaired  the  muscular  fibres  waste  still  further,  and  at  length  the  whole 
substance  of  the  muscles  is  converted  into  a  whitish-yellow,  flattened  mass 
of  dense  fibrous  tissue,  in  which  no  striated  fibres  can  be  discovered.  It 
often  includes  in  its  interstices  a  large  number  of  adipose  cells. 

In  some  way  these  changes  in  nerves  and  in  the  muscles  which  follow 
depend  upon  the  separation  of  the  affected  structures  from  the  nervous 
centres,  in  accordance  with  the  law  named  after  its  discoverer,  the  late  Dr 
Waller.  The  reaction  of  degeneration  is  not  confined  to  the  paralysis  from 
injury  to  peripheral  nerves  noAv  under  consideration.  We  shall  hereafter 
see  that  it  accompanies  paralysis  dependent  on  lesions  of  the  motor  gan- 
glion-cells of  the  anterior  cornua  of  the  cord  and  of  their  homologues  in  the 
bulb  and  mesencephalon.  If,  therefore,  we  speak  of  it  as  characteristic 
of  "  peripheral  paralysis,"  we  must  extend  the  meaning  of  the  phrase. 
The  reaction  of  degeneration  and  the  histological  changes  in  the  nerves 
which  follow  it  are  indicative  of  severance  of  the  nei've-Jihres  affected  from  their 
trophic  centres,  either  by  destruction  of  these  ganglia,  or  by  severance  of  the  nerve 
in  its  course.  ' 

It  must  not  be  supposed  that  the  commencement  of  degenerative 
changes  in  the  peripheral  nen'^es  is  a  proof  that  the  injury  of  the  trunk 
above  is  permanent  and  ii-remediable.  On  the  contrary,  nerves  possess 
extraordinary  powers  of  regeneration.  Even  after  the  muscles  have  for 
several  weeks  exhibited  the  reaction  of  degenei-ation  it  often  happens  that 
the  connection  between  their  nerves  and  the  spinal  cord  is  at  length 
gradually  restored — apparently  by  outgrowth  from  the  severed  ends  of  the 
axis-cylinder.  This  occurs  most  readily  in  the  case  of  sensory  fibres. 
Indeed,  the  above  account  applies  chiefly  to  motor  nerves,  in  which  alone,, 
of  course,  there  can  be  the  full  development  of  the  reaction  of  degeneration. 
Even  in  a  motor  nerve  it  is  only  when  the  original  lesion  is  of  a  certain 
degree  of  severity  that  the  reaction  of  degeneration  presents  itself.  In 
the  slighter  forms  of  paralysis,  such  as  that  due  to  the  pressure  of  a  crutch, 
or  to  compression  of  the  brachial  plexus  or  musculo-spiral  nerve  during 
sleep,  both  the  muscles  and  nerves  often  retain  their  normal  irritability 
both  to  faradic  and  to  galvanic  currents.  , 

Period  of  the  reaction. — When  a  motor  nerve  is  completely  severed  (to 
take  the  simplest  form  of  peripheral  paralysis),  voluntary  motion  is,  of 
course,  at  once  and  completely  lost.    For  about  the  first  week  both  muscle 
and  nerve  are  less  and  less  susceptible  to  all  stimuli ;  but  after  a  few  days — 
while  the  galvanic  and  faradic  excitability  of  the  muscle,  and  the  faradic- 
excitability  of  the  nerve  continue  to  diminish,  until  after  two  or  three  weeks, 
they  are  entirely  lost — the  galvanic  excitability  of  the  motor  nerve  rapidly 
increases  with  the  other  phenomena  which  accompany  degeneration  of  the- 
nerve-fibres,  and  atrophy  with  degeneration  of  the  muscle.    In  cases  which 
recover,  the  faradic  excitability  of  muscle  and  nerve  returns  as  voluntary 
motive  power  is  re-estabHshed,  and  the  abnormal  galvanic  reactions  of  the- 
nerve  more  gradually  disappear.    In  cases  which  do  not  recover,  the  re- 
action of  degeneration  continues,  though  in  slowly  diminishing  deoree,  for 
many  weeks  or  months,  until  at  last  it  also  is  lost,  and  the  atrophied 
muscle  no  longer  responds  to  any  kind  of  stimuli. 

The  impairment  of  sensation  is  with  few  exceptions — and  those  chiefly 
cases  of  functional  paralysis— far  less  complete  than  that  of  motion  ;  and 
recovery  is  far  more  rapid  in  the  case  of  sensoiy  than  of  motor  paralysis. 
Probably  this  depends  on  a  motor  fibre  having  only  one  trophic  centre^. 
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■whereas  a  sensory  tibre  has  not  only  its  ganglia  in  the  cerebro-spinal  axis, 
•but  also  its  end-organ. 

AncEsthesia. — The  sensory  as  well  as  the  motor  fibres  of  compound 
nerves  may  be  impaired  by  the  same  lesions.  Peripheral  paralysis  may 
■completely  extinguish  the  transmission  of  tactile  impressions,  and  may 
likewise  render  the  patient  unable  to  feel  heat  or  cold,  or  the  make  and 
break  of  a  galvanic  current.  This  loss  of  common  sensation  is  termed 
Annesthesia ;  the  incapacity  to  feel  pain  is  distinguished  as  Analgesia. 
They  do  not  always  accompany  one  another.  As  the  result  of  syringomyelia 
{infra,  p.  632)  for  instance,  Ave  observe,  without  the  slightest  impainnent  of 
the  sense  of  touch,  great  diminution  in  the  susceptibihty  to  pain.  One 
patient  of  Dr  Weir  Mitchell  only  felt  a  slight  pricking  sensation  when  a 
large  needle  was  run  into  the  palm,  and  another  was  scarcely  sensitive  to 
the  electric  wire-brush.  This  is  a  most  delicate  test  of  sensory  perception. 
The  part  to  which  it  is  applied  must  be  perfectly  diy,  so  as  to  oppose  the 
•current  passing  through  to  the  underlying  muscles  and  confine  its  effects  to 
the  skin  ;  the  numerous  minute  points  of  the  dry  brush  help  to  the  same 
result.  Mitchell  says  that  if  no  sensation  can  be  produced  by  it,  one  may 
generally  conclude  that  the  loss  is  absolute ;  but  that  on  several  occasions 
it  has  saved  him  from  despairing  of  cases  Avhich  had  before  seemed 
hopeless. 

From  the  extreme  of  anaesthesia  there  are  all  possible  degrees  to  a 
point  at  which  veiy  careful  observation  is  necessary  to  show  that  sensa- 
tion is  not  perfect.  The  best  way  of  detecting  very  slight  anaesthesia  is 
to  bring  the  tip  of  a  feather  gently  upon  the  surface  of  the  skin,  or  to 
touch  a  single  hair  with  a  needle  or  the  edge  of  a  knife.  If  the  patient 
can  feel  this  on  one  side  but  not  on  the  other,  sensation  is  to  some  degree 
impaired  in  the  latter. 

A  pair  of  compasses  may  be  used  after  E.  H.  Weber's  method,  the 
object  being  to  determine  at  what  distance  from  one  another  the  points  are 
felt  to  be  distinct.  This  "  limit  of  separate  perception  "  varies  greatly  in 
different  parts  of  the  skin  under  normal  conditions,  from  2*25  mm.  on  the 
extremities  of  the  fingers  to  77  mm.  on  the  arm.  But  for  each  region 
there  is  an  average,  and  any  considerable  variation  may  be  taken  as  proof 
of  some  loss  of  sensibility.  Or  a  direct  comparison  may  be  made 
between  the  opposite  sides  of  the  body  in  the  patient  whose  case  is  being 
investigated.  An  improved  form  of  the  instrument  is  sometimes  employed, 
in  which  the  two  limbs  of  the  compasses  slide  upon  a  graduated  bar  ;  this 
is  called  the  "  aesthesiometer."  Dr  Weir  Mitchell  teaches  that,  to  ensure 
the  most  correct  results  that  are  attainable,  one  must  cover  the  patient's 
eyes,  keep  the  part  which  is  to  be  tested  perfectly  at  rest,  and  apply  the 
compass  points  (which  should  be  rounded)  lightly  upon  the  surface  of  the 
skin,  but  with  equal  force,  at  exactly  the  same  time,  and  in  a  line  bearing 
a  definite  relation  to  the  axis  of  the  limb.  Experience  has  shoAvn  that  it 
is  useless  to  base  precise  numerical  statements  upon  Weber's  method,  for 
widely  different  results  may  be  obtained  from  the  same  spot  at  an  interval 
of  a  few  minutes.  All  we  can  obtain  are  relative  results,  but  these  are 
after  all  what  we  most  want. 

Clinically  we  find  that  when  a  mixed  nerve-trunk  is  paralysed  the  loss 
of  sensation  is  almost  always  less  than  the  loss  of  motion.  Nay,  often  there 
is  but  little  anaesthesia  when  the  loss  of  power  is  complete;  or  sensation 
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may  be  quickly  regained  while  the  motor  power  is  being  slowly  recovered. 
Probably  the  sensory  centres  are  readily  affected  by  few  nerve-fibres  and 
by  very  feeble  impulses,  whereas  a  muscle  is  unable  to  respond  unless  the 
stimulus  is  conveyed  to  it  by  many  nerve-fibres  at  once.  As  Mitchell 
remarks,  this  accords  with  the  well-known  fact  that  by  irritation  of  the 
ulnar  nerve  at  the  elbow  the  sensation  is  far  more  readily  excited  than 
motion. 

Lesion  of  a  mixed  nerve-trunk  seems  never  to  produce  anaesthesia  un- 
accompanied by  motor  paralysis. 

Beside  degrees  of  anaesthesia  there  are  certain  perverted  sensations, 
conveniently  grouped  together  as  parcesthesice. — numbness,  tingling,  burn- 
ing, &c.  These,  however,  except  numbness  or  "  pins  and  needles,"  which  is 
the  most  constant  effect  of  moderate  compression  of  a  nerve,  are  less  fre- 
quent and  less  characteristic  in  cases  of  injury  or  disease  of  nerve-trunks 
than  in  spinal  and  cerebral  diseases,  of  which  we  shall  treat  hereafter. 

Pain. — third  symptom  of  paralysis  of  the  nei*ve-trunks  is  pain.  It  is 
by  no  means  constantly  present,  and  is  wanting  in  most  cases  of  local 
peripheral  paralysis.  It  shows  the  features  of  neuraigia,  and  is  referred 
mainly  to  those  parts  of  the  skin  to  which  the  diseased  or  injured  nerve  is 
distributed.  Occasionally  the  trunk  of  the  nerve  may  in  thin  persons  be 
felt  to  be  swollen  and  tender.  In  some  cases  it  is  periodic,  returning  every 
day  at  about  the  same  hour,  generally  towards  the  latter  part  of  the  day. 

A  special  variety  has  been  named  Causalgia  {Kavaii;,  cautery),  on  ac- 
count of  its  burning  character.  This  may  vaiy  in  severity  up  to  the  most 
unendurable  agony,  which  the  patient  compares  to  a  "  red-hot  file  rasping 
the  skin."  In  cases  of  peripheral  paralysis  due  to  wounds  this  kind  of  pain 
seldom,  if  ever,  comes  on  until  the  process  of  cicatrisation  is  beginning. 
Its  most  frequent  seat  is — in  the  upper  limb,  the  palm  of  the  hand ;  in  the 
lower  limb,  the  instep.  Heat  aggi'avates  it,  and  allowing  the  limb  to  hang 
down  has  the  same  effect.  It  is  relieved  by  moistening  the  skin,  and  two 
of  Mitchell's  patients  always  carried  a  bottle  of  water  and  a  sponge,  and 
would  not  allow  the  affected  part  to  become  dry  even  for  an  instant. 
Others  found  some  ease  in  walking  by  pouring  water  into  their  boots.  In 
course  of  time  the  severe  suffering  may  lead  to  a  condition  like  hysteria, 
with  hypersesthesia  of  the  whole  body. 

This  peculiar  kind  of  pain  seems  never  to  occur  in  parts  which  have 
been  entirely  deprived  of  sensation  by  complete  division  of  their  nerves  ; 
nor  does  it  accompany  the  subjective  sensations  that  are  refen-ed  to  the 
distal  ends  of  limbs  which  have  been  amputated.  From  these  facts 
Mitchell  argues  that  its  immediate  cause  is  some  change  in  the  peripheral 
extremities  of  the  nerves,  rather  than  in  the  trunks  above. 

Trophic  changes. — The  parts  to  which  the  pain  of  causalgia  is  referred 
are  liable  to  a  special  change,  to  which  Sir  James  Paget  first  gave  the 
name  of  Glossy  Skin  ('Med.  Times  and  Gaz.,'  1864).    The  surface  shines, 

as  though  it  had  been  varnished.    In  Paget's  words,  "  the  fingers  "  for 

they  are  most  often  affected — "  become  tapering,  smooth,  hairless,  almost 
void  of  wrinkles,  glossy,  pink  or  ruddy,  or  blotched  as  if  with  permanent 
chilblains."  An  eruption  of  vesicles  is  also  common ;  or  bullfe  may  form 
which  afterwards  ulcerate;  or  painless  whitlows,  leading  to  sheddino-  of 
the  nails.  Or,  the  nails  may  become  arched  and  incurved,  and  the  skin 
may  shrink  away  so  as  to  leave  the  sensitive  matrix  exposed. 
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Parts  which  are  the  seat  of  causalgia  are  slightly  ivarmer  than  those  on 
the  opposite  side  of  the  body ;  whereas  the  general  elfeot  of  injuries  of  the 
nei-ve-tinnks  is  to  lower  the  temperature — in  some  cases  of  Hutchinson's  by 
us  many  as  eight  or  ten  degi-ees  Fahrenheit. 

Zona,  or  shingles,  is  the  name  given  to  a  remarkable  affection  of  the 
skin  analogous  to  these  results  of  lesions  of  trophic  nerves.  It  will  be  con- 
sidered in  the  last  section  of  this  work,  among  Diseases  of  the  Skin. 

Another  occasional  result  of  morbid  conditions  of  the  nei"ves  of  a  limb 
is  a  painful  swelling  of  its  articulations,  which  may  go  on  to  anchylosis, 
and  greatly  increase  the  deformity  and  the  disablement  experienced  by  the 
patient.  The  arthritic  effects  of  injuries  to  nerves  have  been  well  illus- 
trated by  Mitchell ;  they  are  analogous  to  the  affection  of  joints  in  cases 
of  Tabes,  described  as  the  arthropathy  of  Charcot. 

Erb  also  mentions,  as  sometimes  following  paralysis  of  the  musculo- 
spiral  nerve,  a  thickening  of  the  tendons  at  the  back  of  the  wrists — a  cir- 
cumscribed painless  swelling,  as  large  as  a  hazel-nut,  probably  due  to  their 
having  been  exposed  to  mechanical  strain  by  the  flexed  state  of  the  joint. 

These  various  conditions  are  generally  due  to  peripheral  neuritis  with 
degeneration  of  the  nerve-fibres.  Paget  recorded  two  cases  in  which  glos- 
siness of  the  fingers  developed  itself  as  the  result  of  neuralgia  after 
shingles;  Mitchell  relates  one  in  which  it  was  due  to  chronic  myelitis; 
and  many  years  ago  the  late  Dr  Moxon  had  in  Guy's  Hospital  a  remarkable 
case  in  which  a  precisely  similar  state  of  the  fingers  was  caused  by  the 
pressure  of  a  mediastinal  tumour  on  the  intercostal  nerves. 

Diagnosis. — The  recognition  of  local  peripheral  paralysis  is  seldom  diffi- 
cidt  for  a  good  anatomist.  Sometimes  it  might  be  mistaken  for  progressive 
muscular  atrophy  in  an  early  stage,  particularly  if  the  deltoid  muscle 
should  be  alone  affected,  or  the  interossei  and  the  muscles  of  the  little 
finger.  The  application  of  galvanic  and  faradic  currents  to  the  paralysed 
muscles  would  clear  up  the  doubt  in  some  cases,  but  not  in  all. 

When  we  have  ascertained  that  the  paralysis  is  of  peripheral  origin,  one 
must  search  for  all  possible  causes  of  compression  of  the  nerves.  Some 
years  ago  a  woman  came  to  Guy's  Hospital  complaining  of  numbness  and 
loss  of  power  in  the  right  arm,  which  symptoms  (she  said)  had  already 
lasted  six  months ;  she  was  found  to  have  a  cancerous  growth  in  the 
breast,  which  had  extended  to  the  axilla,  and  involved  the  nerves  of  the 
brachial  plexus. 

In  the  lower  limbs  the  mistake  most  likely  to  be  made  is  that  of 
attributing  to  disease  of  the  spinal  cord  a  paralysis  really  due  to  a  pelvic 
tumour  compressing  the  sacral  plexus,  or  to  a  mass  involving  branches 
of  the  lumbar  nerves.  In  1876  a  woman  died  in  Guy's  Hospital  who  for 
ten  years  had  suffered  from  paralysis  of  the  sphincters  of  the  bladder  and 
rectum,  and  for  seven  years  from  loss  of  power  and  sensation  in  the 
legs  below  the  knee-joints,  so  that  she  was  unable  to  walk,  and  could 
only  crawl  about  on  her  hands  and  knees.  The  cause  was  found  to  be  a 
large  abscess  in  the  pelvis,  through  which  the  cords  of  the  sacral  plexus, 
ran ;  it  depended  on  caries  of  the  bone,  and  could  probably  have  now  been 
recognised  and  successfully  treated. 

Prognosis. — ^Most  of  the  cases  of  paralysis  from  lesions  of  the  nerve- 
trunks  that  come  under  the  care  of  the  physician  get  well  sooner  or  later ; 
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and  he  can,  by  treatment,  hasten  their  recovery.  Thus,  crutch-paralysis 
commonly  passes  otf  in  a  week  or  a  fortnight;  that  which  follows  com- 
pression of  the  nerves  during  sleep  more  often  lasts  from  four  to  six  weeks, 
and  it  may  be  prolonged  for  several  months;  that  which  is  caused  by 
severe  stretching  or  bruising  of  the  nerves,  generally  lasts  more  than  a 
year,  and  may  never  be  entirely  removed.  Even  after  very  long  periods 
improvement  sometimes  takes  place.  Mitchell  says  that  only  the  careful 
notes  previously  made  could  have  convinced  him  of  the  extent  to  which 
function  had  been  restored,  in  some  of  the  worst  cases,  at  the  end  of  three 
or  four  years. 

Valuable  aid  in  the  prognosis  is  afforded  by  an  examination  of  the 
electrical  reactions  of  the  affected  parts.  In  cases  which  are  to  ter- 
minate rapidly  in  recovery,  the  muscles  and  nerves  retain  their  normal 
irritability ;  in  those  which  are  to  run  a  protracted  course,  the  muscles 
present  the  reaction  of  degeneration ;  while  in  cases  which  are  incurable, 
susceptibility  to  every  form  of  galvanic  stimulus  is  extinguished. 

Treatment. — Electricity  is  useful,  not  only  as  a  guide  to  prognosis,  but 
also  in  treatment.    There  is  still  much  uncertainty  as  to  how  it  acts,  but 
-all  writers  are  agreed  that  it  is  beneficial.    Sometimes  its  effects  are  extra- 
ordinary.   After  a  single  application  of  faradic  or  galvanic  currents  the 
patient  may  suddenly  find  that  he  can  perfoi-m  movements  which  he  had 
for  weeks  or  months  been  unable  to  accomplish.  '  In  such  cases  it  may 
perhaps  be  assumed  that  the  regeneration  of  the  affected  parts  was  already 
far  advanced — that  they  were,  in  fact,  on  the  brink  of  recovery — inde- 
pendently of  any  treatment.    At  earlier  periods  the  action  of  electricity  is 
generally  less  striking,  and  an  apparent  success  is  still  less  capable  of 
bearing  a  critical  scrutiny.    As  regards  the  choice  of  one  form  of  elec- 
tricity rather  than  the  other,  Mitchell  adheres  to  a  well-known  rule  laid 
down,  by  several  other  writers,  namely,  that  whichever  current  is  found  to 
produce  muscular  contractions  most  readily  should  be  used.    It  has 
been  thought  that  by  stimulating  the  muscles  to  contract  one  helps  in 
keeping  them  well  nourished.    But  Erb  maintains  that  if  the  reaction  of 
degeneration  is  present  one  cannot  by  galvanisation  hasten  the  recovery  of 
motor  power,  although  he  admits  that  when  recovery  has  once  begun  its 
progress  may  be  accelerated. 

When  employing  galvanism  in  the  treatment  of  paralysis  from  an  affec- 
tion of  a  nerve-trunk,  one  should  use  the  "  labile  "  method.  The  anode  is 
placed  over  the  plexus  above,  or  on  some  convenient  "indifferent"  spot, 
and  the  cathode  is  then  slowly  moved  over  the  skin,  covering  each  of  the 
affected  muscles  and  nerves  in  turn.  The  strength  of  the  current  should  be 
such  as  to  excite  distinct  muscular  contractions,  but  not  to  cause  more  than 
a  slight  sensation  of  heat  and  a  little  redness  of  the  skin.  Its  application 
should  be  continued  for  about  ten  minutes  every  or  every  other  day. 

If  the  faradic  apparatus  be  chosen,  its  two  electrodes  should  be  held  in 
one  hand  between  different  pairs  of  fingers,  and  they  should  be  placed  in 
succession  over  the  various  muscles  at  a  little  distance  from  one  another. 

Another  method  of  treatment  is  that  of  massage  or  shampooinc^  the 
affected  parts.    This  manipulation  requires  strength  and  endurance  as  well 
as  gentleness,  for  it  ought  to  be  continued  for  an  hour  at  a  time.  Every 
part  of  the  skin,  so  far  as  the  paralysis  extends,  should  be  lightly  pinched 
■and  tapped,  and  moved  to  and  fro  on  the  tissues  beneath.    Then  the  joints 
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are  to  be  moved  in  tui-n,  and  lastly  the  muscles  must  be  gently  kneaded 
and  rolled,  the  power  employed  being  gradually  increased.  The  tempera- 
ture of  the  limb  is  raised  by  1°  or  2°  Fahr.,  the  muscles  are  less  flabby, 
and  respond  more  readily  to  faradisation.  The  patient  often  feels  refreshed 
and  sleeps  better,  but  sometimes  is  exhausted  and  otherwise  worse  for  the 
treatment.  If  carried  on  for  too  long  a  time  it  may  cause  lumbar  pain, 
headache,  and  nausea. 

For  persistent  amesthesia  Mitchell  recommends  the  application  of  a 
rather  strong  faradic  current  by  means  of  the  electric  brush.  After  two  or 
three  sittings  he  has  commonly  found  sensation  beginning  to  return.  He 
has  also  employed  as  counter-irritants  rags  dipped  in  hot  spirits  of  turpen- 
tine and  covered  with  oiled  silk.  This  affects  patients  very  diflferently, 
causing  unbearable  pain  in  some,  while  others  scarcely  feel  it. 

He  quotes  the  case  of  a  man  who  had  lost  sensation  in  the  whole  arm 
as  the  result  of  a  fall  on  the  shoulder,  and  who  completely  recovered  after 
his  arm  and  back  had  been  severely  blistered  by  the  sun. 

Causalgia  may  to  some  extent  be  relieved  by  dressings  with  cold  water 
constantly  renewed.  The  injection  of  morphia  into  the  affected  part  is 
also  useful,  and  Mitchell  advises  the  repeated  application  of  blisters. 
Sooner  or  later  this  form  of  pain  almost  always  subsides. 

Facial  Paralysis. — The  seventh  cranial  nei've — the  portio  dura,  or 
facial  nerve — is  very  liable  to  paralysis.  Facial  paralysis  is  often  called 
Bell's  palsy,  from  Sir  Charles  Bell  having  discovered  its  pathology  in  1838. 

Etiology. — This  remarkable  disease  is  one  of  the  few  that  are  certainly 
caused  by  the  direct  action  of  cold.  It  may  result  from  sitting  at  the  open 
window  of  a  room  or  of  a  railway  carriage,  sleeping  near  a  damp  cold  wall, 
or  from  anything  which  chills  the  muscles  supplied  by  the  portio  dura. 
Such  cases  are  spoken  of  by  some  German  writers  as  "  rheumatic,"  accord- 
ing to  that  wide  use  of  the  term  which  really  deprives  it  of  meaning.  It  is 
supposed  that  the  trunk  of  the  nerve  becomes  inflamed  and  swollen  so  as 
to  cause  compression  of  its  fibres  in  the  stylo-mastoid  foramen.  The 
rarity  of  similar  paralyses  of  the  spinal  nerves  from  cold  may  depend  on 
the  larsrer  size  of  the  intervertebral  foramina. 

Inflammation  or  tumours  of  the  parotid  gland,  suppuration  of  the  cer- 
vical glands,  wounds  of  the  cheek,  and  pressure  of  the  forceps  in  instru- 
mental delivery,  are  the  chief  other  causes  that  may  affect  the  nerve 
beyond  its  exit  from  the  skull. 

In  its  course  within  the  aqueductus  Fallopii  the  portio  dura  is  liable  ta 
be  involved  in  caries  and  necrosis  of  the  petrous  bone.  In  fracture  of  the 
base  of  the  skull  the  nerve  may  be  torn  across.  Dr  Moxon  has  recorded 
('  Path.  Trans.,'  vol.  xx)  a  case  in  which  a  clot  of  blood  was  found  com- 
pressing and  destroying  this  part  of  the  nei*v6.  Possibly  a  similar  con- 
dition was  present  in  an  oft-quoted  case  of  Sir  Charles  Bell's,  in  which 
facial  paralysis  followed  a  box  on  the  ear ;  but  more  likely  the  tympanum 
was  already  diseased. 

On  the  proximal  side  of  the  internal  auditory  meatus  the  facial  nerve 
may  be  implicated  in  tumours  and  other  diseases  of  the  base  of  the  skull ; 
or  its  origin  in  the  pons  may  be  affected.  As  a  rule,  such  cases  are  dis- 
tinguished by  other  nerves  being  involved,  or  by  further  symptoms  of 
cerebral  disease.  But  Dr  Fagge  met  with  an  instance  in  which  simple 
paralysis  of  the  right  facial  nerve,  in  a  man  who  died  of  granular  disease  of 
VOL.  I.  37 
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the  kidneys,  was  found  to  be  caused  by  a  minute  spot  of  softening  which 
existed  in  the  pons,  rather  to  the  left  of  its  centre,  with  a  cyst  of  the  size 
of  a  pea ;  and  Dr  Gowers  has  "  seen  two  cases  of  seizure,  evidently  apo- 
plectic, in  which  the  only  paralysis  that  followed  the  seizure  was  seated  in 
the  muscles  supplied  by  the  portio  dura." 

Partial  implication  of  the  facial  muscles  is  common  in  ordinary  hemi- 
plegia; and  it  is  a  constant  feature  of  bulbar  paralysis.  Facial  paralysis 
has  also  been  seen  as  the  earliest  symptom  of  tuberculous  meningitis.* 

The  symptoms  of  well-marked  Bell's  palsy  are  striking.  When  the 
patient  frowns,  or  smiles,  or  laughs,  one  side  remains  expressionless ;  the 
forehead  is  unwrinkled,  no  creases  appear  round  the  eye,  the  cheek  and 
chin  are  marked  by  no  dimples,  the  angle  of  the  mouth  is  imdisturbed. 
When  he  tries  to  close  the  eyelids  forcibly,  those  on  the  paralysed  side  are 
motionless,  a  condition  pedantically  called  lagophthalmos  (hare's-eye) ;  but 
since  there  is  a  physiological  association  between  forced  closure  of  the  eye 
and  elevation  of  the  globe,  the  latter  action,  which  is  effected  through  the 
third  nerve,  still  goes  on ;  and  the  eyeball  is  involimtarily  turned  upwards, 
or  upwards  and  inwards,  until  the  pupil  is  hidden  beneath  the  upper  lid. 
The  actions  of  spitting,  whistling,  and  blowing  are  impossible ;  the  sides 
of  the  mouth  cannot  be  pursed  up ;  the  cheek  is  not  held  close  to  the 
teeth  by  the  buccinator  muscle,  and  bulges  out  with  each  expiration. 
When  the  patient  masticates,  the  food  collects  outside  the  teeth  on.  the 
affected  side,  xmless  he  keeps  his  hand  pressed  against  the  cheek  while  he 
is  eating.  In  speaking,  he  slurs  or  omits  the  labial  consonants  p,  b,  f,  v, 
and  m. 

The  appearance  of  the  face  in  repose  varies  in  different  cases.  In 
some  patients  the  mouth  is  drawn  far  over  to  the  opposite  side,  the  eye 
stares  fixedly,  and  the  tears  run  from  it.  This  may  be  partly  due  to  spasm 
of  the  antagonist  muscles,  and  is  only  seen  when  the  nerve  is  completely 
destroyed,  as  in  cases  of  necrosis  of  the  temporal  bone.  In  the  ordinary 
peripheral  cases  the  patient's  features  are  but  little  disturbed  while  they 
are  at  rest,  so  that  one  may  scarcely  notice  that  anything  is  amiss  with  him. 
Although  he  cannot  close  the  eye,  the  palpebral  aperture  may  appear  no 
wider  than  on  the  unaffected  side,  and  the  tensor  tarsi  muscle  may 
still  be  able  to  keep  the  lachrymal  puncta  in  contact  with  the^globe,  and 
so  prevent  the  tears  from  running  over  the  cheek.  During  sleep,  when  the 
levator  palpebrse  is  relaxed,  the  eyelids  approach  one  another  more  nearly 
than  when  the  patient  is  awake.  This  protection  during  sleep  may  partly 
explain  the  not  infrequent  absence  of  inflammation  from  dust  settling  on 
the  exposed  eyeball.  No  doubt  the  conjunctiva  often  does  inflame,  and 
the  cornea  may  lose  its  transparency  or  ulcerate;  but  Valleix  had  a  case 
of  facial  paralysis  of  twenty  years'  duration  in  which  no  such  results  took 
place.  In  the  daytime,  as  Trousseau  remarks,  the  patient  is  able  to  make 
up  for  movement  in  the  eyelids  by  bringing  the  globe  into  various  positions 
so  as  to  wipe  it  upon  different  parts  of  their  inner  surfaces  ;  or  he  may 
push  down  the  upper  lid  with  his  finger. 

*  I  once  had  a  patient  who  was  attacked  with  Bell's  paralysis  twenty-four  hours 
after  the  development  of  an  eruption  of  herpes  zoster  on  the  same  side  of  the  face  He 
came  to  me  about  seven  weeks  afterwards;  the  loss  of  power  to  move  the  facial  muscles 
was  then  almost  complete,  and  the  reaction  of  degeneration  was  found  to  be  present 
when  the  electrical  test  was  applied.  The  purple  scars  caused  by  the  eruption  were  still 
visible.  No  indication  of  any  disease  affecting:  the  seventh  nerve  could  be  discovered  and 
I  was  inclined  to  regard  the  paralysis  as  reflex.  He  slowly  recovered,  after  the  lame  of 
several  months. — C.  H.  F.  ^ 
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In  all  severe  or  protracted  cases,  independent  of  their  origin,  the  re- 
action of  degeneration  comes  on  after  a  few  weeks. 

Among  occasional  effects  of  facial  paralysis,  impairment  of  the  sense  of 
smell  is  most  likely  due  to  loss  of  the  power  of  sniffing  up  the  air. 

A  more  frequent  indirect  symptom  is  a  perversion  of  the  sense  of  taste. 
Trousseau,  for  example,  speaks  of  a  man  who  said  that  his  food  tasted 
«alt,  and  other  patients  describe  a  metallic  or  sour  taste  in  the  fore-part 
of  the  tongue  on  the  affected  side,  or  a  loss  of  power  to  detect  acid, 
«weet,  or  saline  flavours.  Or,  again,  acids  and  salts  may  be  recognised  but 
syrup  and  quinine  unrecognised.  This  symptom  appears  to  be  due  to 
paralysis  of  the  chorda  tympani  branch.  The  secretion  of  saliva  may  be 
diminished  from  the  same  cause  affecting  the  submaxillary  gland,  as  the 
writer  once  witnessed. 

The  sense  of  hearing  is  often  unusually  acute  for  all  musical  notes. 
The  patient  hears  a  watch  at  a  greater  distance  from  his  ear  on  the  affected 
than  on  the  healthy  side,  and  can  detect  sounds  of  a  very  low  pitch.  Lucse 
has  shown  that  this  condition  (barbarously  named  "  oxyakoia ")  is  the 
result  of  paralysis  of  the  stapedius  muscle,  which  receives  a  branch  of  the 
facial  nerve ;  its  antagonist,  the  tensor  tympani,  being  no  longer  opposed, 
keeps  the  membrane  too  much  on  the  stretch  ('  Berl.  klin.  Woch.,'  187 4, 
Nos.  14,  16).  Auditory  hypersesthesia  should  therefore  never  occur  in 
facial  palsy  of  peripheral  origin. 

Another  branch  of  the  facial  nerve,  affected  in  Bell's  paralysis,  is  that 
which  goes  to  the  soft  palate.  This  was  fully  described  by  Komberg,  and 
the  late  Dr  Sanders  taught  ('  Edin.  Med.  Journ.,'  1865)  that  there  is 
"  a  vertical  relaxation  or  lowering  of  the  corresponding  half  of  the  velum, 
with  diminished  height  and  curvature  of  the  posterior  palatine  arch,"  due 
to  loss  of  power  in  the  levator  palati.  In  certain  cases  the  uvula  is  turned 
to  the  paralysed  side ;  but  this  seems  not  to  be  constant,  and  lateral 
tJeviation  of  the  uvula  sometimes  occurs  in  healthy  persons.  If  the  levator 
palati  is  paralysed,  it  would  follow  that  the  lesion  of  the  portio  dura  must 
be  on  the  cerebral  side  of  the  geniculate  swelling  of  the  nerve  in  the 
petrosal  bone.  But  the  symptom  is  more  often  looked  for  than  seen.  It 
is  doubted  or  denied  by  Wilks,  Koss,  Bastian,  and  Gowers. 

Electrical  reactions. — From  the  original  observations  of  Erb  and 
Brenner  it  appears  that  in  the  mild  form  of  the  affection,  which  recovers  in 
two  or  three  weeks,  the  muscles  and  nerves  of  the  paralysed  side  of  the 
face  react  both  to  galvanic  and  to  faradic  currents  exactly  in  the  same  way 
as  on  the  healthy  side.  In  only  a  single  instance  of  rapid  recovery  could 
Brenner  detect  a  slight  and  transient  diminution  of  excitability  to  both 
kinds  of  current.  But  in  the  severe  form  (which  includes  a  large  proportion 
of  those  cases  which  are  due  to  the  direct  action  of  cold)  the  "  reaction  of 
degeneration  "  is  observed.  Indeed,  it  was  in  a  case  of  facial  paralysis  that 
this  reaction  was  first  noticed  by  Baierlacher  in  1859. 

Diplegia  facialis. — Occasionally  the  portio  dura  is  paralysed  on  both 
'Sides.  There  is  then  no  distortion  of  the  features  under  emotion.  The 
face  remains  without  expression,  and,  as  Romberg  put  it,  the  patient  laughs 
or  cries  behind  a  mask.  Double  facial  paralysis  may  be  caused  by  a  new 
growth  or  gumma,  involving  both  nerves  at  their  origin,  or  by  disease 
affecting  the  two  petrous  bones  separately,  or  the  action  of  cold  upon 
both  sides  of  the  face  in  succession,  as  in  eight  cases  collected  by  Davaine. 
The  writer  published  a  remarkable  case  of  this  kind — Diplegia  facialis 
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with  deafness  of  both  ears  and  vertigo— in  the  '  Guy's  Hospital  Reports  '  for 
1895,  w  ith  reference  to  cases  of  Sir  William  Roberts  and  Mr  Hutchinson,  as 
well  as  to  older  ones  recor  ded  by  Romberg,  Bell,  and  Todd.  Davaine's  casea 
were  none  of  them  accompanied  by  deafness.  In  the  case  mentioned 
the  cause  was  almost  certainly  syphilis  affecting  the  conjoined  seventh  pair 
of  Willis.  Not  only  the  portio  dura  but  the  portio  mollis  was  paralysed, 
including  the  cochlear  nei-ve  and  that  supplying  the  semicircular  canals,  for 
to  the  latter  lesion  the  vertigo  seemed  to  be  attributable.  The  patient  him- 
self said  that  he  could  not  walk  straight,  because  he  was  giddy,  his  head 
swam,  and  he  felt  as  if  he  were  drunk.  Whether  there  were  symmetrical 
lesions  of  the  pons  close  to  the  root  of  the  nerve,  or  of  the  pia  mater,  or  of 
the  sheath  in  the  internal  auditory  meatus,  was  doubtful. 

Diagnosis. — This  is  seldom  difficult  when  facial  palsy  is  fully  developed. 
If  other  nerves  beside  the  seventh  are  paralysed,  we  suspect  the  presence 
of  some  new  growth  or  syphilitic  disease  at  the  base  of  the  skull.  Even 
when  the  loss  of  power  is  slight  and  incomplete,  one  can  for  the  most  part 
decide  its  peripheral  origin  by  a  little  failure  of  expression  limited  to  one 
side  of  the  face,  and  by  a  narrow  chink  remaining  between  the  closed  eye- 
lids, for  these  symptoms  do  not  accompany  a  partial  paralysis  of  the  facial 
nerve  from  central  disease. 

It  must  not  be  forgotten  that  some  persons  have  a  habit  in  speaking  of 
moving  the  mouth  awiy,  sometimes  to  conceal  a  defect  in  the  teeth. 

When  the  fact  of  paralysis  of  the  portio  dura  is  clear,  we  must  try  to  fix 
its  seat.  If  above  the  apparent  origin  in  the  pons  a  lesion  will  affect 
most  of  the  muscles  on  the  opposite  side  of  the  face,  but  not  the  orbicularis 
and  corrugator  supercilii ;  there  will  probably  be  hemiplegia  or  other 
cerebral  symptoms  ;  and  there  will  be  no  reaction  of  degeneration.  Such, 
a  condition  will  be  described  among  the  symptoms  of  ordinary  hemiplegia. 
The  lesion  will  most  often  be  in  the  external  capsule  or  adjacent  parts  ;  or 
it  may  be  higher,  in  the  facial  centre  of  the  cortex ;  or  lower,  in  the  crus 
of  the  opposite  side ;  or,  the  upper  part  of  the  pons  before  the  crossing  of 
the  fibres  of  the  nerves.  In  the  "  nucleus  "  of  its  apparent  origin  (answer- 
ing to  the  anterior  cervical  origin  of  a  spinal  nerve),  the  facial  nerve  may 
be  paralysed  by  haemorrhage  (rarely),  or  by  tumour,  or  by  sclerosis  (as. 
occasionally  in  the  progressive  wasting  palsy  known  as  bulbar  paralysis)  ; 
at  its  root  and  in  its  course  to  the  end  of  the  internal  auditory  meatus,  by- 
local  gummatous  or  other  meningitis,  when  the  portio  mollis  will  also 
suffer.  In  such  cases  the  paralysis  is  nearly  complete ;  the  upper  part 
of  the  face  is  affected  as  well  as  the  lower,  while  the  stapedius,  occipitalis, 
digastricus  (in  its  posterior  portion),  stylo-hyoid,  and  platysma  are  also 
involved.  Moreover  there  is  commonly  auditory  vertigo  and  deafness  on  the 
affected  side,  as  well  as  motor  palsy.  In  its  tortuous  passage  through  the 
aqueduct  of  Fallopius  the  facial  nerve  shares  in  all  the  risks  of  caries  and 
necrosis  of  the  petrosal  bone  after  scarlatina  or  enteric  fever  (otitis  media, 
tympanitis). 

Again,  one  or  both  nerves  may  be  torn  across  when  one  or  both  petrosals 
are  the  seat  of  fractured  base  of  the  skull. 

The  symptoms  in  such  cases  are  unilateral  (or,  in  the  rare  cases  of 
otitis  of  both  ears,  bilateral),  paralysis  of  all  the  facial  muscles,  of  the 
stapedius  ("  oxyakoia ")  and  of  the  stylo-hyoid,  &c.,  without  deafness  or 
vertigo,  and  with  the  reaction  of  degeneration. 

Lastly,  if  there  is  complete  facial  paralysis  without  paralysis  of  the- 
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stapedius,  the  levator  palati,  or  the  digastric  and  stylo-hyoid,  followed  by 
the  reaction  of  degeneration,  the  condition  is  due  either  to  injury  of  the 
branches  of  the  pes  anserinus  by  an  accidental  cut  or  an  operation,  or  by 
an  abscess  of  the  cheek,  or  by  pressure  of  the  forceps  in  delivery,  or  more 
frequently  to  peripheral  neuritis  set  up  by  a  coup  de  vent. 

In  one  case  the  late  Dr  Thomas  found  actual  haemorrhage  into  the  Fallo- 
pian oanal  in  a  man  who  died  of  Bright's  disease  with  ordinary  peri- 
pheral facial  palsy    Path.  Trans.,'  1869,  p.  420). 

Course  and  Prognosis. — The  onset  of  Bell's  paralysis  is  sometimes 
gradual,  but  frequently  complete  within  twenty-four  hours.  Among  hos- 
pital patients  it  often  happens  that  what  first  attracts  the  patient's  notice 
is  his  finding  himself  unable  to  spit  or  to  whistle;  or  he  may  find 
his  face  "  all  on  one  side  "  when  he  gets  up  in  the  moniing. 

The  subsequent  course  of  facial  palsy  varies  greatly.  When  due  to 
destruction  of  a  considerable  portion  of  the  nerve,  as  in  cases  of  necrosis 
•of  the  petrous  bone,  it  is  of  course  permanent  and  incurable.  Although 
recovery  is  possible  after  an  injury,  such  as  the  division  of  the  nerve  in  a 
surgical  operation,  yet  this  seldom  occurs  before  the  lapse  of  several 
months,  and  it  is  apt  to  remain  incomplete.  When  the  affection  is  the 
•direct  result  of  exposure  to  cold,  recovery  to  some  extent  always  takes  place, 
but  it  may  last  from  four  to  six  months.  Sometimes  it  gets  well  much 
more  rapidly,  the  patient  beginning  to  regain  power  over  the  muscles  at  the 
-end  of  ten  or  twelve  days,  and  recovering  completely  within  a  few  weeks. 
The  longer  the  recovery  takes  the  less  perfect  it  is. 

When  the  reaction  of  degeneration  has  set  in  no  improvement  can  be 
looked  for  until  two  or  three  months  have  passed,  and  even  then  it  is 
often  imperfect.* 

In  severe  cases  of  Bell's  paralysis  spasmodic  affections  appear  after  a 
time.  When  the  patient  is  just  beginning  to  recover  voluntary  power  over 
■some  of  the  muscles,  he  often,  by  what  is  called  irradiation  of  nervous  im- 
pulse, moves  more  than  he  intended.  He  may  wish  to  raise  his  eyebrow,- 
and  he  involuntarily  draws  his  mouth  to  that  side,  or  closes  his  lips,  and 
finds  that  he  also  shuts  his  eye.  In  a  patient  who  was  under  Dr  Fagge's 
•care  in  1877  the  distortion  of  the  mouth  was  so  great  when  an  attempt  was 
made  to  close  the  right  eye,  that  the  clinical  clerk  supposed  the  left  orbi- 
cularis oris  to  be  paralysed.  Such  mistakes  make  it  needful  to  be  sure 
when  we  are  told  that  the  left  side  of  a  patient's  face  was  paralysed,  that 
it  was  not  really  the  right.  It  is  curious  to  observe  that  Aretaeus  warns 
physicians  on  this  very  point  ( '  De  causis  et  signis  morborum  chronicorum,' 
lib.  i,  cap.  vii). 

Hitzig  has  observed  ( '  Arch.  f.  Psych.,'  1872)  that  the  involuntary  move- 
ments sometimes  occur  while  the  muscles  which  cause  them  are  still 
paralysed.  It  would  seem  that  the  facial  nucleus  in  the  bulb  may  also  be 
in  a  condition  of  exalted  irritability,  for  Hitzig  has  found  that  touching 
the  affected  side  of  the  face  sometimes  gives  rise  to  spasms  which  may 
involve  the  muscles  of  the  opposite  side.  In  one  case  of  facial  paralysis 
contractions  extended  to  the  muscles  of  mastication,  and  to  those  of  the 
limbs.  The  occurrence  of  associated  movements  is  commonly  a  precursor 
of  the  return  of  voluntary  power  over  the  paralysed  muscles.    Such  move- 

*  Erb  describes  an  intermediate  form  of  facial  palsy  in  wliich  the  excitability  of  the 
Tierve  is  not  completely  lost,  although  the  muscles  present  the  characteristic  sensitiveness 
i,o  feeble  galvanic  currents  %vith  absence  of  fiiradic  contractility;  such  cases,  he  says, 
a-ecover  in  from  four  to  six  weeks. 
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ments  generally  quickly  disappear,  but  sometimes  they  seem  to  delay  re- 
covery, and  Erb  has  known  them  to  last  as  long  as  thirteen  years. 

When  the  paralysis  is  to  be  permanent,  to7iic  contractions  of  some  or 
all  of  the  muscles  often  show  themselves,  as  first  described  by  Duchenne. 
The  result  may  be  an  elevation  of  the  angle  of  the  mouth,  a  deepening  of 
the  naso-labial  groove,  a  narrowing  of  the  palpebral  aperture,  or  a  general 
exaggeration  of  all  the  markings  of  the  affected  part  of  the  face.  The 
features  are  sometimes  distorted  until  one  might  suppose  the  healthy  side 
was  the  one  paralysed.  (See  Gower's  second  vol.,  fig.  102.)  These  tonic- 
spasms  depend  upon  degenerative  changes  in  the  muscles  themselves — a 
fact  established  by  a  case  of  Hitzig.  A  patient,  who  abeady  had  contrac- 
tion of  the  orbicularis  palpebrarum  from  a  former  seizure  of  Bell's  paralysis, 
was  attacked  a  second  time  on  the  same  side  without  the  orbicularis  relax- 
ing. 

In  facial  paralysis  of  cerebral  origin  (cortical  or  nuclear),  the  prognosis 
is  all  but  hopeless.  In  cases  secondary  to  disease  of  the  tympanum  it 
depends  on  treatment  of  the  ear.  In  peripheral  cases,  the  persistence  of 
faradic  excitability  is  of  good  omen.  If  the  palsy  persists  for  three  or  four 
months,  recovery  is  unlikely ;  and  the  presence  of  marked  reaction  of  de^ 
generation  in  addition  is  of  very  bad  prognosis. 

Treatment. — When  the  discovery  was  first  made  that  the  muscles  in? 
many  cases  show  increased  reaction  to  interrupted  galvanism,  it  was  assumed 
that  this  form  of  electricity  would  cure  the  disease  more  quickly  than,  the 
faradism  which  had  before  been  employed.  But  thirty  years  ago  Erb,  after 
analysing  the  cases  which  had  then  been  recorded,  expressed  the  opinion, 
that  the  severe  cases  in  which  alone  the  reaction  of  degeneration  is  present,, 
cannot  be  materially  benefited  by  galvanism  until  the  conductivity  of  the- 
nerves  is  re-established.  The  anode  should  then  be  placed  behind  the 
ear,  and  the  cathode  moved  over  the  paralysed  half  of  the  face.  In  mild' 
cases  each  application  of  the  current  is  usually  followed  by  increase  of 
vohmtary  power.  Duchenne  had  reported  still  better  results  from  fara- 
disation. He  first  showed  that  it  is  capable  of  introducing  secondary 
spasms,  and  consequently  advised  that  when  the  muscles  begin  to  react, 
the  intermissions  of  the  induced  current  should  be  reduced  to  four  in  the- 
second. 

Leeches  behind  the  ear,  blisters,  and  mercury  or  iodide  of  potassium, 
have  been  advised  for  facial  paralysis  during  the  first  two  weeks.  But 
probably  still  less  is  to  be  anticipated  from  medicinal  treatment  than  from 
electricity. 

Paralysis  of  the  Muscles  of  the  Eyeball. — Of  the  movements  of 
the  eyes  some  are  caused  by  single  muscles  ;  and  the  remainder,  for  which 
several  muscles  combine,  are  capable  of  a  physiological  analysis  far  more 
exact  than  has  yet  been  applied  to  the  movements  of  the  limbs.  The  affec- 
tions of  the  three  motor  nerves  cannot  be  taken  separately,  because  the  two 
eyes  are  moved  together,  and  a  muscle  is  not  always  associated  with  its 
fellow  in  the  other  eye.  For  example,  the  external  rectus  of  one  side, 
supplied  by  the  sixth  nerve,  works  with  the  internal  rectus  of  the  other- 
side,  which  received  its  branch  from  the  third  nerve. 

Two  ocular  muscles,  the  external  rectus  supplied  by  the  sixth  nerve 
and  the  superior  oblique  by  the  fourth,  are  more  likely  to  be  separately 
paralysed  than  any  single  one  of  the  rest,  which  are  all  supplied  by  th& 
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third  nerve ;  and  hence  the  former  muscles  are  the  most  important  in 
diagnosis. 

Paralysis  of  the  sixth  nerve. — Each  external  rectus  is  associated  with 
the  internal  rectus  of  the  opposite  side.  Their  combined  function  is  to 
cai-ry  the  eyes  to  the  right  or  left,  without  any  change  in  the  direction  of 
the  vertical  axes  of  the  eyeballs.  Let  us  suppose  that  the  patient  has  his 
left  sixth  nerve  paralysed,  he  will  be  unable  to  look  with  his  left  eye  at  any 
object  to  his  left.  If  we  hold  a  candle  before  him,  and  move  it  to  his  right 
side,  his  two  eyes  follow  it  until  the  right  one  has  the  edge  of  its  cornea 
touching  the  external  canthus,  and  the  left  has  a  small  part  of  its  cornea 
concealed  beneath  the  caruncle.  If  we  now  carry  the  candle  from  in  front 
of  him  to  his  left  side,  the  right  alone  follows  it ;  the  left  remains  motion- 
less, and  looks  straight  for^vards,  or  may  perhaps  perform  a  slight  zigzag 
movement  to  the  left  under  the  combined  influence  of  the  two  obliqui.  The 
further  the  object  is  carried  to  the  left  the  greater  is  the  difference  in  the 
directions  of  the  two  eyes ;  and  when  the  paralysis  is  complete,  this  pri- 
mary deviation  or  squint  at  once  shows  the  nature  of  the  case. 

When  the  loss  of  power  is  only  partial  the  affected  (left)  eye  lags  behind 
its  fellow,  but  no  obvious  squint  appears.  In  such  a  case  one  can  generally 
make  out  the  nature  of  the  defect  by  covering  the  right  or  healthy  eye; 
the  patient  then  discovers  that  he  has  not  got  his  left  eye  fixed  upon  the 
candle,  and  he  accordingly  rotates  that  eye  further  to  the  left.  This  cor- 
recting movement  may  be  readily  detected  by  a  close  obseiwer ;  but  what 
is  more  obvious  is  a  movement  which  is  simultaneously  made  by  the  right 
eye.  For  the  left  external  rectus  being  partially  paralysed,  any  voluntary 
movement  of  that  muscle  requires  the  exertioii  of  far  more  effort  than 
suflSced  in  health.  But  whatever  amount  of  nervous  energy  is  put  forth  is 
at  the  same  time  thrown  upon  the  associated  muscle — the  right  internal 
rectus — which  is  in  possession  of  its  full  vigour;  and  thus  the  right  eye 
moves  much  farther  than  the  left. 

This  movement  of  the  healthy  eye  is  called  secondary  deviation;  and 
it  is  of  the  more  importance  because  it  affords  a  sure  means  of  dis- 
tinguishing a  paralysis  of  the  external  rectus  from  a  mere  contraction  or 
shortening  of  one  or  both  of  the  internal  recti,  such  as  exists  in  cases  of 
ordinary  strabismus.  When  the  loss  of  power  is  considerable,  this  distinc- 
tion is  made  by  the  fact  above  mentioned,  that  the  primary  deviation  in- 
creases as  the  object  looked  at  is  carried  further  over  towards  the  left  side ; 
for  if  the  affection  were  a  mere  convergent  strabismus  the  axes  of  the  eyes 
would  remain  at  exactly  the  same  angle,  the  one  lagging  at  a  fixed  distance 
behind  the  other,  but  nevertheless  travelling  with  it — a  "  concomitant 
strabismus."  But  in  slight  cases  this  criterion  fails,  and  is  replaced  by  the 
secondary  deviation,  the  augmented  extent  of  which  is  (as  we  have  seen) 
dependent  on  the  existence  of  paralysis ;  whereas  in  cases  of  ordinary 
strabismus  the  secondary  is  exactly  equal  to  the  primary  deviation,  since 
the  muscles  on  both  sides  possess  equal  power. 

The  other  symptoms  of  paralysis  of  the  sixth  nerve  are  distorted  per- 
ceptions of  the  patient,  and  certain  movements  to  which  they  lead.  When 
he  looks  at  an  object  held  towards  the  affected  side  he  sees  it  double,  and 
this  diplopia  is  often  the  first  thing  which  shows  him  that  something  is 
amiss.  We  will  suppose  as  before  that  the  left  external  rectus  is  the 
muscle  paralysed,  and  we  will  call  the  image  which  is  formed  upon  the 
retina  of  the  affected  (left)  eye  "  the  false  image  ; "  the  one  which  is  formed 
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on  the  unaffected  (right)  eye  "the  true  image,"  It  will  be  found  that 
double  vision  occurs  only  when  the  eyes  are  directed  to  the  left,  for  it  is 
then  only  that  they  fail  to  converge  properly  upon  the  object.  And  a 
moment's  consideration  will  show  that,  since  the  left  eye  has  its  axis  tvurned 
inwards  (or  to  the  right),  the  false  image  must  be  formed  on  the  inner 
(nasal)  sid©  of  its  retina,  and  not  on  the  yellow  spot;  and,  consequently, 
that  it  appears  to  be  outside  the  true  image  or  further  to  the  left.  Both 
images  are  upon  the  same  level,  and  both  are  upright.  By  placing  a  piece 
of  coloured  glass  before  one  of  the  patient's  eyes,  we  can  enable  him  to  dis- 
tinguish very  easily  which  image  is  formed  by  that  eye,  and  which  by  the 
other. 

It  must  be  borne  in  mind  that  diplopia  is  not  always  a  proof  that 
pai-alysis  of  any  of  the  ocular  muscles  is  present.  Double  images  are  some- 
times formed  upon  the  retina  of  a  single  eye  ;  and  in  other  cases  they  are 
due  to  a  mere  "  concomitant  strabismus."  Making  the  patient  look  at  the 
object  with  each  eye  separately  will  exclude  the  former  condition ;  but  the 
latter  can  only  be  dismissed  from  consideration  if  it  is  found  that  the  two 
images  diverge  as  the  object  is  moved  further  to  the  left.  One  must  not 
assume  that  diplopia  which  is  of  recent  origin  and  which  began  suddenly 
cannot  be  due  to  concomitant  strabismus  ;  for  it  sometimes  happens  that  a 
patient  whose  ocular  muscles  are  imperfectly  antagonised  is  able  to  keep  up 
the  balance  between  them  until  he  over-fatigues  his  eyes,  or  imtil  he  is 
weakened  by  some  illness,  when  he  may  abruptly  begin  to  squint. 

On  the  other  hand,  it  would  be  a  mistake  to  suppose  that  whenever 
there  is  a  loss  of  power  in  the  external  rectus  muscle  the  patient  must 
necessarily  be  conscious  of  diplopia.  There  is  always  the  possibility  of 
one  eye  being  defective  from  abnormal  refraction  or  opacity  of  the  media, 
80  that  he  has  been  in  the  habit  of  concentrating  his  attention  upon  a  single 
retina;  in  that  case  all  that  he  is  likely  to  notice  is  a  blurring  of  the 
objects  at  which  he  looks.  One  can  generally  make  such  a  person  aware 
that  he  really  sees  double  by  directing  him  to  fix  his  eyes  upon  some  small 
bright  object,  especially  if  a  coloured  glass  be  held  in  front  of  one  eye. 

Another  subjective  symptom  is  that  which  is  known  as  the  "  erroneous 
projection  "  of  the  visual  field.  We  have  seen  that  a  patient  who  has  para- 
lysis of  the  left  external  rectus  muscle  refers  the  image  of  any  object  placed 
to  his  left,  which  he  sees  with  both  eyes  open,  to  a  position  outside 
its  true  position,  i.  e.  more  to  the  left.  The  same  thing  occurs  if  he  is  told 
to  look  at  an  object  with  the  right  eye  closed ;  because  his  judgment  is  then 
based  upon  the  degree  of  effort  required  to  bring  his  left  eye  to  bear  upon 
it,  an  effort  augmented  in  proportion  to  the  failure  in  the  power  of  the 
muscle.  One  consequence  is  that  such  a  patient  feels  giddy,  and  may  even 
stagger,  if  he  attempts  to  use  his  left  eye  alone — a  point  of  some  import- 
ance, because  the  symptom  might  be  mistaken  for  a  sign  of  serious  cerebral 
mischief.  Another  result  of  "  erroneous  projection  "  may  be  employed  as 
an  aid  in  the  diagnosis  of  paralysis  of  the  ocular  muscles.  The  patient  is 
told  to  close  the  eye  supposed  to  be  unaffected,  and  to  strike  at  an  object  on 
the  outer  side  of  his  other  eye.  If  the  external  rectus  is  paralysed  he  is 
sure  to  miss  the  object  by  going  to  the  outer  side  of  it. 

Some  patients  free  themselves  from  the  uncomfortable  sensations  to 
which  paralysis  of  the  sixth  nerve  gives  rise,  by  keeping  the  head  fixed  over 
towards  the  paralysed  side,  so  that  the  images  of  the  objects  at  which  they 
look  may  be  referred  to  their  right  positions. 
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When  paralysis  of  the  external  rectus  has  lasted  for  a  long  time,  the 
■position  of  the  eyeball  often  undergoes  a  further  change.  It  is  now  drawn 
inwards  by  the  uncontrolled  action  of  its  internal  rectus,  so  that  a  con- 
vergent squint  is  constantly  present,  whatever  may  be  the  direction  in 
which  the  patient  looks.  Von  Graefe  called  this  condition  the  "  secondary 
contraction  of  the  antagonistic  muscle,"  and  observed  the  curious  fact  that 
it  does  not  always  correspond  in  degree  to  the  loss  of  power  in  the  paralysed 
muscle. 

Paralysis  of  the  fourth  nei've. — The  action  of  the  obliquus  superior  is 
far  from  being  as  simple  as  that  of  the  rectus  externus ;  and  its  paralysis 
is  more  difficult  of  detection.  The  lower  rectus,  when  acting  alone,  rotates 
the  cornea  slightly  inwards,  beside  lowering  it ;  the  superior  obliquus 
-rotates  it  slightly  outwards ;  the  resultant  of  their  combined  action  is  a 
straight  movement  in  a  vertical  plane.  The  left  inferior  rectus,  by  itself, 
would  lower  the  cornea  and  carry  it  towards  the  right ;  the  left  superior 
obliquus,  by  itself,  would  lower  it  and  carry  it  round  to  the  left.  Acting 
together,  they  move  it- straight  downwards.  The  inferior  oblique  acts  in 
the  same  way  along  with  the  superior  rectus. 

Suppose  the  left  superior  oblique  muscle  to  be  paralysed.  The  result 
is  that  when  the  patient  looks  downwards  the  cornea  is  carried  to  the  right 
by  the  inferior  rectus  of  the  left  eye,  which  has  now  no  coadjutor  to  coun- 
teract its  rotating  the  globe  in  that  direction.  In  other  words,  he  will 
squint  to  the  right  and  slightly  upwards  with  the  affected  eye  when  it  is 
directed  upon  an  object  at  his  feet.  The  "  secondary  deviation "  of  the 
sound  eye  will  be  downwards  and  to  the  left.  These  symptoms,  however, 
are  comparatively  little  marked ;  so  that  the  subjective  symptoms  of 
diplopia  become  more  important  in  the  diagnosis  of  the  paralysis  of  the 
fourth  than  in  that  of  the  sixth  nerve.  The  double  images  are  seen  chiefly 
when  the  patient  looks  downwards,  and  their  position  in  regard  to  one 
another  at  once  indicates  what  muscle  has  lost  its  power.  Thus,  first,  the 
false  image  lies  heloiv  the  true  one ;  secondly,  it  is  placed  to  its  left ;  and 
thirdly,  it  appears  to  be  tilted  in  a  particular  manner.  This  last  symptom 
depends  upon  the  Avay  in  which  the  affected  eye  is  rotated,  for  the  image  of 
the  upper  end  of  an  object  will  be  formed  upon  a  part  of  the  lower  half  of 
the  retina  outside  the  vertical  meridian  of  the  retina,  and  so  the  object 
seems  to  that  eye  to  be  placed  obliquely  loith  its  upper  end  tilted  to  the 
right.  Another  point  noticed  by  Von  Graefe  is  that  the  false  image  seems 
to  be  nearer  to  the  eye  than  the  true  one  ;  this,  he  says,  depends  upon  their 
both  being  referred  to  positions  upon  a  horizontal  plane  spread  at  the 
patient's  feet,  so  that  the  true  image,  being  the  upper  of  the  two,  is 
naturally  supposed  to  be  the  more  distant.  Lastly,  the  patient,  in  order  to 
avoid  a  sensation  of  giddiness  when  he  looks  with  both  eyes  at  objects 
before  him,  keeps  his  head  turned  downwards  and  to  the  right — a  position 
which  is  very  characteristic. 

Paralysis  of  the  third  nerve. — Since  this  nerve,  unlike  the  sixth  and 
fourth,  is  distributed  to  four  of  the  ocular  muscles,  the  symptoms  produced 
by  its  paralysis  differ  according  to  the  extent  of  the  affection. 

In  paralysis  of  the  internal  rectus  the  symptoms  are  the  converse  of 
those  which  belong  to  paralysis  of  the  abducens.  If  we  take,  as  before, 
the  muscle  of  the  left  side,  the  "  primary  deviation  "  occurs  when  the 
-eyes  are  directed  on  an  object  towards  the  right ;  the  affected  eye  cannot 
then  be  moved  inwards  while  the  other  one  is  being  moved  outwards,  and  a 
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divergent  squint  is  produced.  The  "  secondary  deviation  "  of  the  right  eye 
is  towards  the  right.  Double  images  are  perceived  by  the  patient  when  he- 
looks  to  the  right,  and  the  distance  between  them  increases  the  further  the 
object  is  moved  in  that  direction.  They  are  both  upon  the  same  level  and 
both  upright.  They  are  said  to  be  "  crossed ; "  that  is,  the  false  image 
(which  is  seen  by  the  left  eye)  lies  to  the  right  of  the  true  image  (which  is 
seen  by  the  right  eye).  The  "  false  projection  "  of  the  image  takes  place 
toward  the  right;  so  that  the  patient,  if  he  aims  suddenly  at  an  object 
with  the  right  eye  closed,  misses  it  by  going  too  far  to  the  right.  To  avoid- 
giddiness  the  patient  keeps  his  head  over  to  the  right. 

In  paralysis  of  the  left  inferior  rectus  most  of  the  symptoms  are  the  con- 
verse of  those  which  are  produced  by  paralysis  of  the  superior  oblique 
muscle.  As  in  that  affection,  the  affected  eye  squints  a  little  upwards  when, 
the  patient  looks  downwards,  but  the  rotation  of  the  globe  is  now  to  the 
left.  Diplopia  occurs  when  the  eyes  are  directed  upon  an  object  below 
them ;  the  false  image  is  below  the  true  one,  lies  to  its  right,  and  has  its 
upper  end  tilted  to  the  left. 

In  paralysis  of  the  left  inferior  oblique  the  affected  eye  squints  a  little 
downwards  when  the  patient  looks  upwards  ;  the  globe  is  rotated  to  the 
right.  The  false  image  lies  above  and  to  the  left  of  the  true  one,  and  has 
its  upper  end  tilted  to  the  left. 

In  paralysis  of  the  left  superior  rectus  the  affected  eye  squints  a  little 
downwards  when  the  patient  looks  upwards  ;  the  globe  is  rotated  to  the 
left.  The  false  image  lies  above  and  to  the  right  of  the  true  one,  and  has 
its  upper  end  tilted  to  the  I'ight. 

Lastly,  if  the  wliole  of  the  third  nerve  on  the  left  side  is  paralysed,  there 
is  complete  loss  of  power  to  move  the  eye  inwards  or  upwards.  It  cannot  be 
moved  straight  downwards,  but  it  can  be  slightly  lowered  if  also  carried  a 
little  outwards.*  In  the  direction  horizontally  outwards  its  play  is  per- 
fectly free. 

The  visual  range  of  the  affected  eye  is  reduced  to  about  one  twelfth  of 
its  normal  extent;  it  is  limited  by  a  straight  horizontal  line  above,  but 
below  by  a  curved  line  which  sweeps  downwards  and  then  outwards. 

^  The  direction  of  the  "  primary  deviation  "  of  the  left  eye,  and  that  of 
the  "  secondary  deviation  "  of  the  right  eye,  will,  of  course,  vary  according 
to  the  position  of  the  object  at  which  the  patient  looks;  the  relations  of 
the  false  to  the  true  image  of  course  undergo  corresponding  variations,  and 
so  also  does  the  "erroneous  projection"  of  the  objects  that  meet  his  eye- 
on  different  sides.  The  consequence  of  this  is  that  giddiness  is  a  far  more 
marked  symptom  when  several  of  the  ocular  muscles  are  paralysed  than 
when  one  alone  is  affected  ;  and  it  cannot  be  obviated  by  adopting  any  par- 
ticular posture  for  the  head,  nor,  indeed,  by  any  method  except  that  of 
shutting  the  affected  eye  (the  left,  as  we  still  suppose).  It  is  only  when 
the  patient  looks  at  an  object  in  the  extreme  left  of  the  visual  field  that  he 
ceases  to  squint  and  sees  a  single  image  with  the  two  eyes. 

In  paralysis  of  the  entire  third  nerve,  beside  the  affection  of  the  four 
ocular  muscles,  there  is  loss  of  power  in  certain  other  muscles  which  are 
also  supplied  by  that  nerve.  One  of  these  is  the  levator  palpebrse,  and 
the  result  is  that  the  upper  eyelid  droops,  a  condition  termed  ptosis.  The 

*  In  this  movement  the  globe  is  made  to  revolve  on  its  antero-posterior  axis  by  the  un- 
compensated action  of  the  superior  oblique  muscle.  And  the  rotation  is  so  marked  espe- 
cially when  the  eye  is  allowed  to  move  as  little  outwards  as  possible — that  it  affords  a 
striking  confirmation  of  the  modern  views  with  regard  to  the  action  of  the  ocular  muscles. 
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patient  is  altogether  unable  to  open  the  eye  in  the  ordinary  way ;  at  most 
he  can  only  separate  the  lids  by  wrinkling  the  forehead— by  means  of  the 
oecipito-frontalis.  Ptosis  may  exist  without  paralysis  of  any  other  muscle ; 
indeed,  it  is  much  more  common  than  an  isolated  affection  of  any  other 
branch  of  the  third  nerve. 

Again,  the  sphincter  muscle  of  the  pupil  receives  filaments  from  this 
nerve,  and  paralysis  of  them  leads  to  dilatation  of  the  pupil,  or  (as  it  ia 
termed)  mydriasis.  The  aperture  of  the  iris  never  becomes  so  wide  from 
paralysis  as  it  does  under  the  influence  of  atropine ;  but  it  is  often  large 
enough  to  interfere  seriously  with  the  accuracy  of  vision,  owing  to  the  for- 
mation of  "  circles  of  diffusion  "  upon  the  retina  from  the  spherical  aberra- 
tion more  or  less  present  in  an  average  eye  not  being  corrected  by  the  iris 
acting  as  a  diaphragm. 

Lastly,  the  ciliary  muscle  is  also  supplied  by  the  third  nerve,  and  hence 
paralysis  of  accommodation  may  be  one  of  the  symptoms  of  disease  of  that 
nerve.  Except  in  very  short-sighted  persons,  this  greatly  interferes  with 
distinctness  of  vision  for  small  print  and  other  near  objects.  To  detect  it, 
one  must  test  the  range  of  accommodation  in  the  usual  manner. 

The  common  signs,  therefore,  of  paralysis  of  the  third  nerve  are — 
external  strabismus,  ptosis,  dilated  pupil,  and  loss  of  accommodation  for 
near  objects. 

Ophthalmoplegia  externa, — a  term  used  by  von  Graefe.  When  all  the 
muscles  of  the  eyeball  are  paralysed  together  (from  affection  of  the  third, 
fourth,  and  sixth  nerves)  there  is  immobility  of  the  globe  with  ptosis,  but 
without  strabismus,  and  without  double  vision  for  distant  objects — unless 
one  eye  only  is  paralysed.    The  paralysis  is  usually  double. 

The  term  Ophthalmoplegia  intima  vel  interna  has  been  applied  by 
Hutchinson  to  paralysis  of  the  iris  and  ciliary  muscle  only  ('  Med.-Chir. 
Trans.,'  1878,  p.  215,  and  1879,  p.  307). 

Etiology  of  ocular  paralysis. — ^With  regard  to  the  causes  of  paralysis 
of  the  third,  fourth,  and  sixth  nerves,  a  point  of  great  practical  importance 
is  that  almost  all  those  cases  in  which  the  affection  remains  limited  to  a 
single  nerve,  or  to  a  single  branch  of  the  third  nerve,  terminate  sooner  or 
later  in  recovery,  excepting  cases  of  traumatic  lesions  or  of  basal  meningitis, 
where  the  sixth  nerve  is  most  often  affected.  In  the  absence  of  dissection 
after  death,  oculists  say  that  they  are  either  syphilitic  or  "  rheumatic 
{i.  e.  not  syphilitic). 

In  1876  a  man  died  in  Guy's  Hospital  of  aortic  aneurysm  who  had 
about  nine  months  before  been  in  another  ward  suffering  from  ptosis  of 
the  left  eye  and  pain  in  the  left  side  of  the  head.  An  old  meningeal 
apoplexy  was  found ;  the  termination  of  the  left  internal  carotid  artery  was 
dilated,  and  its  coats  much  thickened ;  moreover  the  third  nerve  on  that 
side  was  adherent  to  the  side  of  the  artery  and  stained  of  a  deep  brown 
colour.  Sir  William  Gull  used  to  say  of  the  third  nerve  that  it  ran  a 
"  dangerous  course,"  on  account  of  its  liability  to  compression  in  passing 
between  the  posterior  cerebral  and  the  superior  cerebellar  arteries,  if  these 
vessels  should  become  diseased ;  and  this  view  certainly  accords  well  with 
the  fact  that  ptosis  is  very  apt  to  occur  in  old  people  whose  arteries  are^ 
dilated  and  tortuous. 

Of  the  fourth  and  sixth  nerves  it  must  be  remembered  that  their  long 
and  exposed  course  along  the  base  of  the  brain  renders  them  veiy  liable 
to  be  affected  by  tuberculous  or  other  effusions  in  the  diamond-shaped  space.. 
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When  two  or  more  nerves  are  simultaneously  affected,  one  suspects  the 
presence  of  some  malignant  growth  or  anemysni  or  gumma  at  the  base  of 
the  skull.  An  intra-cranial  carotid  aneurysm  is  very  likely  to  compress 
the  sixth  nerve  for  some  time  before  it  reaches  the  rest.  Not  infrequently 
suppuration  or  tumour  in  the  orbit  presses  on  one  or  more  branches  of  the 
•motor  oculi. 

A  syphilitic  affection  of  isolated  nerves  is  not  always  a  gumma,  for  there 
may  be  ptosis  of  each  eye,  while  the  ocular  muscles  entirely  escaped,  and  it 
is  difficult  to  suppose  that  the  corresponding  parts  of  the  third  nerves  were 
both  occupied  by  a  gumma.  Probably  the  lesion  is  often  syphilitic  neuri- 
tis. Von  Graeie  is  said  to  have  traced  to  syphilis  about  one  third  of  all 
cases  of  ocular  paralysis. 

We  shall  hereafter  find  that  ocular  paralysis  may  accompany  various 
lesions  of  the  base  of  the  brain,  as  fracture  in  the  anterior  fossa  and  basal 
meningitis,  and  that  they  are  sometimes  early  symptoms  in  locomotor  ataxy 
■or  insular  sclerosis ;  but  when  an  organic  lesion  of  the  brain  or  spinal  cord 
is  present,  one  can  almost  always  discover  other  symptoms  which  exclude 
the  supposition  of  peripheral  paralysis. 

Prognosis. — Most  cases  of  ptosis  or  of  paralysis  of  the  various  ocular 
muscles  recover,  except  when  they  are  due  to  aneurysm  or  malignant 
growth  compressing  the  affected  nerve.  But  it  must  be  added  that 
recovery  is  sometimes  slow,  taking  many  months ;  or  imperfect,  so  that  one 
or  more  of  the  affected  muscles  remain  permanently  weak. 

Treatment. — When  the  palsy  can  be  traced  to  syphilis,  treatment  by 
mercury  is  usually  successful.  Iodide  of  potassium  is  probably  less  useful.  In 
■other  cases  the  application  of  blisters  behind  the  ear  is  believed  to  be  ser- 
viceable. Benedikt  and  Erb  have  used  galvanism  for  two  or  three  minutes 
at  a  time,  with  the  anode  on  the  temple  or  the  back  of  the  neck,  and  the 
cathode  on  the  closed  eyelids.  The  improvement  is  said  to  be  often  instan- 
taneously manifested,  and  Benedikt  thinks  that  if  no  good  is  effected  within 
the  first  fortnight  there  is  no  object  in  continuing  this  treatment ;  but 
according  to  Erb  many  cases  require  to  be  galvanised  for  several  months 
before  any  result  is  discoverable. 

Paralysis  of  the  ninth  or  hypoglossal  nerve  is  a  commcn  symptom  of 
cerebral,  pontine,  and  bulbar  paralysis,  but  as  a  lesion  of  the  nerve-trunk 
it  is  rare.  It  is  attended  with  one  very  remarkable  effect,  wasting  on  the 
corresponding  side  of  the  tongue.  Dr  Fagge  recorded  two  cases  of  this 
kind:  one  was  in  an  old  woman,  in  whom  a.  cancerous  nodule  (secondary 
to  a  cancer  of  the  breast)  involved  the  nerve  where  it  passes  through  the 
base  of  the  skull ;  the  other  in  a  boy,  who  had  extensive  caries  and  necrosis 
of  the  atlas  and  neighbouring  bones.  In  both  patients  the  paralysed  half 
of  the  tongue  was  remarkably  flaccid  and  wrinkled,  and  its  tip  was  curved 
round  towards  the  affected  side.  Similar  cases  have  been  recorded  by 
Dupuytren,  Sir  James  Paget,  and  the  late  Mr  Fairlie  Clark.  In  Paget's 
case  ('  Clin.  Trans.,'  vol.  iii)  the  affection  was  caused  by  necrosis  of  a  part 
of  the  occipital  bone  from  an  injury.  Several  pieces  of  dead  bone  were 
removed  by  operation  ;  a  few  days  afterwards  the  Avasted  part  of  the  tongue 
began  to  grow  larger,  and  within  a  month  it  had  nearly  regained  its  former 
Bize  and  muscular  power. 

Cases  of  double  hypoglossal  paralysis  are  on  record,  apart  from  those 
due  to  cerebral  haemorrhage  and  to  narcotic  poisoning,  as  in  the  administra- 
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tion  of  chlorofox-m.  The  tongue  lies  motionless  and  low  between  the  rami 
of  the  mandible,  and  articulation  and  deglutition  are  impeded. 

Paralysis  of  the  fifth  nerve. — The  principal  symptom  of  this  affectioa 
is  anaesthesia  of  the  face.  The  loss  of  sensation  or  the  corresponding  sub- 
jective sensations  of  numbness  and  painful  tingling  may  in  some  cases  be 
traced  with  great  accuracy  to  the  median  line  of  the  forehead,  nose,  and 
mouth.  Most  often  what  first  attracts  the  patient's  notice  is  that  when  he 
puts  a  cup  to  his  lips  it  seems  to  him  exactly  as  though  it  were  broken. 
The  eyelashes  and  conjunctivsei  are  perfectly  insensible ;  so  also  is  the 
nostril,  and  liquor  ammonise  may  be  applied  to  it  without  causing  sneez- 
ing ;  but  therels  no  impairment  of  the  sense  of  smell,  except  from  dimin- 
ished secretion  of  tears  and  consequent  diyness  of  the  mucous  membrane. 
The  sense  of  taste  has  in  several  cases  been  found  absent  in  the  anterior 
portion  of  the  tongue,  as  long  ago  observed  in  three  instances  by  Romberg. 
It  is  the  same  part  of  the  tongue  which  is  deprived  of  the  sense  of  taste  in 
cases  of  facial  paralysis ;  so  that  probably  the  chorda  tympani  is  a  true  gus- 
tatory nerve,  and  in  different  parts  of  its  course  runs  with  the  fifth  and  also, 
with  the  seventh  nerves.  The  great  petrosal  nerve  appears  to  be  the  con- 
necting branch. 

Another  effect  of  lesion  of  the  fifth  nerve  is  paralysis  of  the  masticating 
muscles  on  the  affected  side.  This  only  deprives  the  patient  of  one  move- 
ment completely,  that  in  which  the  lower  jaw  is  carried  forwards  and 
towards  the  healthy  side  by  the  external  pterygoid  muscle.  His  power 
of  chewing  food  is  much  less  impaired  than  might  have  been  expected,  but 
he  masticates  only  with  the  muscles  of  the  unaffected  side.  If  he  is  thin,, 
one  can  see  that  the  temporal  and  masseter  do  not  swell  out  when  the 
mouth  is  forcibly  closed ;  or  one  can  easily  feel  that  they  do  not  harden. 

In  certain  cases  of  facial  anaesthesia  the  circulation  in  the  affected  parts 
is  disordered,  or  their  nutrition  is  to  some  extent  impaired.  Sponginess  of 
the  gums,  ulceration  of  the  mucous  membrane  of  the  nose  and  mouth,  and 
haemorrhage  from  their  surfaces  have  been  observed.  But  such  trophic 
changes  are  rare  and  comparatively  unimportant,  whereas  there  is  another 
affection  which  is  of  frequent  occurrence,  namely,  inflammation  of  the  eye, 
leading  to  sloughing  of  the  cornea.  It  is  now  agreed,  after  prolonged  in- 
vestigations in  the  laboratoiy,  that  the  inner  portion  of  the  trunk  of  the 
fifth  nerve  contains  all  the  trophic  fibres  of  the  eyeball;  but  there  is  still 
a  difference  of  opinion  as  to  whether  the  result  is  due  to  a  mere  interrup- 
tion of  their  conducting  power,  or  to  some  directly  irritant  influence. 
Snellen's  view,  that  the  anaesthesia  is  its  immediate  cause,  the  eye  being 
exposed  to  mechanical  injuries  from  the  loss  of  the  protection  aft'orded  by 
the  sensitive  nerves,  is  now  generally  abandoned ;  indeed,  Charcot  brought 
instances  in  which  the  cornea  sloughed  as  the  result  of  affections  of  the 
fifth  nerve,  unattended  with  loss  of  sensation. 

We  have  seen  that  in  affections  of  the  great  nerve-ti-unks  of  the  limbs, 
when  the  continuity  of  their  fibres  is  not  completely  destroyed,  anaesthesia, 
if  present  at  all,  soon  passes  off.  We  should  therefore  expect  that  a  nerve 
running  so  protected  a  course  as  the  fifth  would  be  seldom  paralysed  except 
by  lesions  of  a  destructive  kind.    And  this  appears  to  be  the  case. 

In  the  great  majority  of  cases  paralysis  of  the  fifth  nerve  is  due  to 
destruction  of  the  trunk  or  of  its  sensory  ganglion,  by  caries  or  necrosis  of 
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the  skull,  syphilitic  disease  of  the  pons  or  meninges,  cancerous  or  sarco- 
matous growths,  or,  lastly,  by  aneurysm  of  the  internal  carotid  artery. 

A  man  aged  forty-two,  who  formerly  saw  service  in  India,  was  a  patient  of  the  writer 
in  .lohn  Ward  (November,  1897).  He  had  signs  of  chronic  tuberculous  disease  of  the 
•lungs,  and  also  of  spastic  paresis;  but  the  most  striking  symptoms  were  those  of  paralysis 
of  the  fifth  nerve.  There  was  anaesthesia  over  the  distribution  of  the  first  and  second 
divisions,  the  forehead,  cheek,  and  front  of  the  ear,  the  conjunctiva  and  the  mucous  mem- 
brane of  the  nose  and  upper  jaw  on  the  left  side.  The  chin  and  lower  lip  supplied  by  the 
^hird  division  escaped,  but  there  was  complete  motor  paralysis  (as  usual  more  complete  than 
the  sensory  paralysis)  of  the  muscles  of  mastication.  The  left  masseter  and  temporal 
muscles  were  wasted  as  well  as  powerless,  and  when  the  patient  drew  the  lower  jaw 
forward  it  was  dragged  over  to  the  paralysed  side,  showing  that  the  external  pterygoid 
shared  in  the  disease,  and  so  no  doubt  did  the  internal  pterygoid  also.  There  were_  no 
trophic  symptoms  present  beside  this  muscular  atrophy.  There  was  a  history  of  syphilis, 
and  the  lesion  seemed  most  likely  to  be  meningitis  affecting  the  fifth  nerve  at  its  super- 
ficial origin. 

Paralysis  of  the  nerves  of  special  sense. — The  affections  of  the  auditory 
and  the  optic  nerves  are  too  important  to  be  treated  adequately  in  a  work 

•  on  general  medicine.  Auditory  vertigo  with  deafness  points  to  affection  of 
the  cochlea  and  semicircular  canals,  as  in  the  case  above  mentioned  of 

'diplegia  facialis.  We  shall  meet  with  it  again  with  other  cerebral 
affections. 

Paralysis  of  the  optic  nerve,  or  amaurosis,  is  an  important  symptom  of 
various  lesions  of  the  retina,  ojDtic  nerve,  and  brain,  but  as  a  symptom  of 
nervous  disease  neuritis  and  consequent  atrophy  of  the  optic  nerve  is  far 
more  important  even  when  not  accompanied  by  blindness,  and  we  shall 
meet  with  it  again  and  again  in  the  following  chapters.  Limitation  of  the 
afield  of  vision,  colour-blindness,  and  illusions  of  both  form  and  colour  are 
/Other  optical  symptoms  which  we  shall  meet  with  hereafter. 

When  loss  of  smell  (anosmia)  is  unilateral,  the  patient  is  very  likely  to 
;remain  ignorant  of  his  loss  unless  one  is  particular  to  test  the  power  of  the 
olfactory  nerves  separately,  carefully  closing  each  nostril  in  turn.  We 
shall  hereafter  see  that  this  form  of  anosmia  accompanies  some  forms  of 
hemiplegia.  When  both  nerves  are  affected,  the  patient  is  sure  to  notice 
the  defect.  His  inability  to  perceive  odours  is  then  complete ;  he  is 
altogether  insensible  to  the  most  fragrant  perfumes  and  to  the  strongest 
stinks.  But  he  retains  his  susceptibility  to  pungent  vapours,  such  as  those 
of  ammonia  or  acetic  acid,  and  snuff  is  still  capable  of  making  him  sneeze. 
The  impressions  from  all  these  substances  are  conveyed  to  the  brain  by 
the  branches  of  the  fifth  nerve  to  the  nasal  mucous  membrane  ;  and  it  is 
•only  when  that  nerve  is  paralysed  that  they  fail  to  be  felt. 

But  the  symptom  which  forces  itself  upon  a  patient  suffering  from 
complete  anosmia  is  not  the  loss  of  the  sense  of  smell  (as  he  understands  it), 
but  impairment  of  the  sense  of  taste.  He  can  still  recognise  bitter  and 
sweet,  sour  and  salt ;  and  he  can  distinguish  the  rough  or  smooth  character 
of  the  food  that  he  takes  into  his  mouth.  But  in  all  other  respects  his 
sense  of  taste  appears  to  be  extinguished.  He  cannot  tell  one  kind  of  meat 
from  another;  apples,  onions,  and  turnips  appear  the  same  to  him;  all 
kinds  of  wine  seem  to  have  lost  their  flavour,  tasting  merely  like  sour  or 
sweetish  water,  except  that  they  are  more  or  less  rough  to  the  palate.  If 
it  were  not  from  habit  and  prejudice  he  would  probably  be  indifferent  as  to 
his  food.  Evidently,  therefore,  physiologists  are  right  in  maintaining  that 
the  true  gustatory  sense  is  limited  to  four  tastes — sweet  and  bitter^  acid 
and  saline  ;  and  that  the  other  perceptions  known  as  tastes  belong  to  the 
-sense  of  smell. 
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The  pathological  significance  of  anosmia  was  worked  out  by  Dr  Wm. 
Ogle  (' Med.-Chir.  Trans./  1870).  He  records  five  cases  in  which  this 
condition  resulted  from  blows  upon  the  head,  the  part  struck  being  gene- 
rally, if  not  always,  the  occiput.  He  believes  that  in  such  cases  the  olfac- 
tory nerves  are  torn  across  as  they  pass  through  the  ethmoid  foramina. 
Or  perhaps  the  olfactory  bulbs  themselves  may  share  in  the  bruising  of  the 
anterior  lobes  of  the  brain,  as  the  result  of  injuries  to  the  back  of  the  head. 

The  remaining  causes  of  loss  of  smell  are  independent  of  lesion  of  the 
■olfactory  nerves,  but  it  may  be  well  to  mention  them  here.  One  is  an 
absence  of  the  pigment  in  the  mucous  membrane  of  the  upper  part  of  the 
nose;  at  least,  a  case  has  been  recorded  in  which  a  negro  boy  lost  the 
power  of  smell  more  or  less  completely  at  the  same  time  that  his  skin 
l)ecame  white.  Dr  Ogle  cites  some  other  evidence  to  show  that  there  is  a 
relation  between  the  presence  of  this  pigment  and  the  olfactoiy  sense. 
Another  cause  of  anosmia  is  closure  of  the  passage  into  the  posterior  nares 
'by  adhesion  of  the  palate  to  the  phaiynx ;  this  prevents  the  patient  from 
drawing  air  through  the  nose,  and  so  deprives  him  of  susceptibility  to 
odours,  and  also  to  flavours.  When  the  latter  remains  while  the  former  is 
lost,  there  is  found  to  be  an  obstruction  to  the  passage  of  air  upwards 
through  the  anterior  nares,  while  the  passage  through  the  posterior  nares  is 
open.  The  usual  cause  is  thickening  of  the  Schneiderian  membrane  by 
■chronic  catarrh,  so  that  one  part  of  the  lateral  wall  of  the  nose  is  brought 
into  contact  with  the  septum.  Dr  Ogle  mentions  the  case  of  a  woman  who 
for  several  years  had  entirely  lost  smell  from  this  cause.  A  patient  of  Dr 
Pagge  said  that  for  ten  months  she  had  lost  both  smell  and  taste  as  the 
result  of  a  severe  cold ;  but  probably  what  she  had  really  lost  was  the 
power  of  appreciating  flavours.  Some  arsenic  was  prescribed,  and  in  less 
than  a  fortnight  she  perfectly  recovered.  In  one  case  the  writer  found  the 
sense  of  smell  in  both  nostrils  completely  destroyed  as  the  result  of  an 
attack  of  influenza  in  a  healthy  man  of  about  fifty. 

With  respect  to  the  loss  of  the  sense  of  taste,  those  cases  on  record, 
which  are  certainly  of  nervous  origin,  are  almost  all  entirely  referable  to 
paralysis  of  the  chorda  tympani.  Taste  is  sometimes  affected  on  one  side 
in  hemiplegia ;  but  it  is  unaffected  in  bulbar  paralysis. 

Multiple  Peripheral  Neuritis.* — In  describing  neuralgia  and  peripheral 
paralysis  we  have  taken  the  most  uncomplicated  forms  of  each  as  types  :  a 
primary  or  idiopathic  neuralgia,  and  paralysis  like  that  caused  by  direct 
injury  severing  the  nerve  from  its  centre.  But  we  have  already  stated  the 
many  cases  of  neuralgia  are  pathologically  interstitial  neuritis  ;  the  trophic 
disturbance  of  the  skin  called  zona  or  shingles  and  the  neuralgia  which 
follows  it  are  due  to  neuritis  of  the  posterior  roots  and  their  ganglia ;  reflex 
paralysis  is  due,  as  Leyden  showed,  to  ascending  neuritis ;  and  the  Wal- 
lerian  degeneration  of  a  nerve  severed  from  its  trophic  ganglia  is  due  to 
parenchymatous  neuritis. 

Progressive  neuritis  of  extensive  tracts  of  peripheral  nerves  is  now 
known  to  occur  symmetrically,  affecting  the  upper  or  lower  limbs  and  some- 
times the  muscles  of  the  trunk  of  the  head  in  addition.  Such  cases  are,  as 
a  rule,  toxic,  due  to  mineral  or  animal  poisons. 

History. — Chomel  appears  to  have  first  recognised  the  clinical  features 
of  this  affection,  which  occurred  epidemically  in  Paris  in  the  spring  of 

*  Synonymn. — Symmetrical  neuritis — Polyneuritis — Peripheral  paralysis — Neuritis 
•acuta  progressiva  (Eiclihorst)— Nevaite  parenchymatose  (GofFroy). 
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1828,  and  his  account  was  corroborated  by  Graves,  who  saw  it  there  in 
the  summer  following.  The  great  Irish  physician  described  it  as  beginning; 
with  pricking  and  severe  pain  in  the  hands  and  feet,  followed  by  excessive 
tenderness  to  the  touch.  This  was  succeeded  by  anaesthesia,  and  finally 
by  loss  of  motor  power,  which  spread  up  the  arms  and  legs ;  but  after 
the  patients  had  lain  helpless  for  weeks,  they  in  most  cases  gradually 
recovered. 

Dumenil  described  a  case  of  the  disease  in  1864.  The  clinical  symptoms, 
leave  little  doubt  of  its  nature,  and  the  microscopical  examination  of  the 
nerves  (but  not  of  the  cord)  by  Pouchet  confirms  that  opinion.* 

Dr  Buzzard  described  in  the  "  Clinical  Transactions  '  for  1874  a  case  of 
paralysis  affecting  both  facial  nerves  as  well  as  others,  which  recovered 
under  antisyphilitic  treatment ;  he  has  since  regarded  it  as  due  to  multiple 
peripheral  neuritis  ;  but  there  was  no  increased  excitability  of  the  para- 
lysed muscles  to  interrupted  galvanism,  and  of  course  no  anatomical  proof  of 
the  nature  of  the  lesion.  There  was  no  mention  of  the  disease  as  now  recog- 
nised in  Erb's  article  in  '  Ziemssen's  Handbuch  '  (Bd.  xii,  2te  Auflage,  1876). 
But  in  '  Virchow's  Archiv  '  for  1877  (vol.  Ixix,  p.  265),  Eichhorst  described, 
under  the  title  "  Neuritis  acuta  progressiva,"  a  remarkable  case  occurring 
in  a  woman  of  sixty-six,  with  successive  invasion  of  the  nerves  of  the  legs 
and  arms,  accompanied  by  pyrexia.  She  was  suffering  from  chronic  Bright's 
disease.  The  nerves  were  examined  after  death,  and  were  found  in  a  state 
of  neuritis  (pi.  viii).  Lancereaux  in  1871,  and  Leyden  in  1880,  contributed 
cases. 

Professor  Grainger  Stewart  published  three  cases  of  the  same  affection 
in  the  '  Edinburgh  Medical  Journal '  for  April,  1881,  as  "  Paralysis  of  the 
Hands  and  Feet  from  Disease  of  the  Nerves."  There  was  an  excellent 
account  of  the  disease  under  the  title  "  Progressive  Multiple  Neuritis  "  in 
the  late  Dr  Ross's  treatise  (1883,  vol.  i,  p.  3.54),  and  Dr  Buzzard  published 
an  interesting  monograph  in  "  Paralysis  from  Peripheral  Neuritis  "  (1886). 
He  showed  that  many  cases  of  alcoholic  paralysis  which  recover  belong  to 
this  pathological  group,  especially  those  described  by  Dr  Wilks  in  his  well- 
known  '  Lectures  on  Diseases  of  the  Nervous  System  '  (p.  272). f  The 
excellent  article  on  the  subject  in  '  AUbutt's  System  '  (vol.  vi,  pp.  671 — 723), 
is  by  Dr  Judson  Bury. 

Course  and  symptoms. — Multiple  symmetrical  neuritis  (called  peripheral 
to  exclude  affections  of  the  nei-^^ous  fibres  which  run  in  the  brain  and  cord, 
and  of  the  roots  of  the  vertebral  nerves)  usually  begins  somewhat  abruptly, 
and  runs  a  rapidly  ingravescent  course,  though  less  acute  than  that  of  infan- 
tile paralysis.  Pyrexia  is  only  occasionally  present.  Pain  in  the  course  of 
the  nerves  affected  is  quickly  followed  by  more  or  less  complete  loss  of 
power  in  the  muscles  they  supply  ;  this  paresis  is  accompanied  by  tingling, 
numbness,  and  loss  of  tactile  sensibility.  Trophic  disorders  frequently 
ensue,  particularly  vesicles  and  bullse. 

The  paiji  is  that  of  neuralgia,  often  the  peculiar  burning  pain  described 
as  causalgia  (p.  574).  The  ancesthesia  extends  over  broad  patches  of 
skin,  sometimes  independently  of  a  particular  nerve-trunk,  and  the  affected 

*  'Gazette  hebdoraadaire,'  18G4,  p.  203.  The  same  writer  contributed  a  monoeraoh 
on  the  subject,  with  several  other  cases,  to  the  same  Gazette  in  1866  (pp  51—84) 

t  Other  cases  of  paralysis  due  to  alcohol,  e.  ,7.  those  recorded  by  Dr  Brondbent  (« Med  - 
Chir.  Trans.,  vol.  Ixvn,  1884),  are  clearly  different  in  clinical,  and  probably  also  in  natho 
logical  character.    See  also  '  Brit.  Med.  Jouru.,'  Jan.  1,  1887  ^  ^ 
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•regions  are  frequently  bordered  by  a  zone  of  hypersesthesia.  The  loss  of 
_puwer  is  variable  in  degree,  from  the  slightest  paresis  to  complete  akinesia. 

Faradic  contractility  is  lost,  as  was  noted  by  Dmnenil  in  his  first  case ; 
and  most  often,  as  we  should  expect,  the  galvanic  contractility  is  increased, 
with  the  other  characters  of  the  reaction  of  degeneration.  But  Dr 
Buzzard  has  found  this  not  to  be  a  constant  feature,  and  it  was  wanting  in 
one  case  of  peripheral  neuritis  which  recovered  under  the  writer's  care.  As 
a  rule  it  is  present  except  in  the  cases  which  in  other  respects  resemble  pro- 
gressive muscular  atrophy ;  in  these  reaction  to  both  currents  disappears 
as  the  muscles  waste. 

The  distribution  is  symmetrical,  and  affects  the  extremities  more  often 
than  the  face  or  the  trunk ;  and  the  hands  or  feet,  or  both,  rather  than 
the  proximal  parts.  When  the  legs  are  affected,  the  extensors  of  the  foot 
suffer  most,  so  that  the  patient  has  a  characteristic  gait,  in  which  the  toe 
drops  and  catches  the  ground. 

The  distribution  varies  in  the  several  varieties.  Alcoholic  neuritis 
usually  begins  symmetrically  below  the  knee,  then  spreads  upwards,  then 
attacks  the  hands,  and  only  occasionally  the  neck  and  trunk.  Plumbic 
neuritis  begins  symmetrically  in  the  hands  and  rapidly  reaches  the  forearms, 
where  all  the  extensor  muscles  supplied  by  the  musculo-spiral  nerve 
undergo  loss  of  power  and  wasting,  except  the  supinator  longus.  Occasion- 
ally it  spreads  to  the  upper  arm  and  shoulder ;  slill  less  frequently  it  affects 
the  lower  extremities.  The  writer  has  seen  only  two  cases  of  the  latter 
event ;  in  one  the  feet  were  "  dropt "  after  the  hands,  in  the  other  the  legs 
•were  alone  affected. 

But  motor,  sensory,  atrophic,  and  vaso-motor  symptoms  vary  much  in 
their  comparative  frequency  and  degree,  and  are  not  even  always  constant 
to  one  setiological  form  of  the  disease. 

Pain  and  tendeniess  are  absent  in  some  forms  of  neuritis  ;  thus,  lead 
palsy  seems  to  attack  the  motor  or  some  of  the  motor  nerves  with  little 
■disposition  to  affect  the  sensory. 

Diagnosis. — The  pains  are  neuralgic ;  but  anaesthesia  (often  present  to 
-a  slight  degree  in  neuralgia)  is  well  marked,  and  there  is  motor  paralysis 
as  well.  The  course  and  clinical  features  are  different  from  those  of  mere 
neuralgia,  and  probably  the  histological  condition  of  the  affected  nerves  is 
different  also. 

The  symmetry  distinguishes  multiple  neuritis  from  ordinary  hemiplegia 
and  from  crossed  hemiplegia;  while  lesions  of  the  pons  which  affect  both 
sides  of  the  trunk  and  both  sides  of  the  face,  without  producing  rapid 
death,  have  rather  a  theoretical  than  a  practical  existence.  More  often 
there  is  difficulty  in  distinguishing  multiple  neuritis  from  symmetrical  affec- 
tions of  the  cord  and  its  membranes,  particularly  spinal  meningitis.  Some 
cases  of  cervical  pachymeningitis,  in  particular,  may  closely  resemble  peri- 
pheral neuritis.  So  also  do  certain  central  lesions  which  run  an  acute 
course,  like  Landry's  ascending  paralysis,  and  some  forms  of  essential  spinal 
paralysis  in  adults. 

The  absence  of  implication  of  the  bladder  and  rectum,  and  of  bedsores, 
distinguish  it  from  destructive  transverse  lesions  of  the  cord.  Hysterical 
paraplegia  does  not  affect  the  hands,  and  is  not  limited  to  the  feet;  while 
hysterical  anaesthesia  is  unilateral  and  without  akinesia.  The  severe  pains 
of  multiple  neuritis,  along  with  disturbance  of  sensation  and  voluntary 
movement,  are  the  symptoms  which  most  resemble  spinal  meningitis. 
VOL.  T.  38 
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Apart  from,  the  characteristic  distribution,  and  the  relation  to  definite 
nervous  tracts,  the  most  distinctive  symptom  is  deep-seated  tenderness  on 
pressure,  and  particularly  tenderness  of  the  affected  nerve-trunks.  The 
usually  favourable  course,  and  the  absence  of  rigidity  in  the  affected 
muscles,  are  additional  helps  to  diagnosis ;  and  so  is  the  existence  of  such 
known  causes  as  alcohol,  diphtheria,  or  plumbism. 

in  some  cases  there  are  striking  exceptions  to  the  usual  symptoms. 
As  above  stated,  the  reaction  of  degeneration  may  be  absent  or  imperfect. 
There  may  be  some  loss  of  control  over  the  bladder,  as  in  a  case  of  the 
writer's  above  noticed  ;  and  there  may  be,  as  Leyden  has  recorded,  para- 
plegic bedsores.  Atrophy  of  the  muscles  may  be  slight,  instead  of  well 
marked;  but  if  rigidity  of  the  affected  muscles  supervenes,  probably  the 
lesion  is  not  confined  to  the  peripheral  nerves.  Loss  of  knee-jerk  is  very 
common,  particularly  in  alcoholic  cases,  and  with  the  pains  and  unsteady 
gait  has  led  to  the  diagnosis  of  Tabes.  The  gait,  however,  differs  from  that 
of  locomotor  ataxia,  as  well  as  from  that  of  cerebellar  disease,  and  is  very 
characteristic  of  one  of  the  forms  of  alcoholic  paraplegia.  If  we  call  the 
tabid  gait  "  unsteady "  or  "  staggering,"  and  the  cerebellar  "  reeling,"  we 
may  apply  the  term  "  halting  "  to  the  dragging  of  the  feet  described  above. 

Histology. — To  the  naked  eye  the  affected  nerves  appear  normal.  The 
microscopic  degeneration  b^ins  in  the  fibres  themselves  (parenchymatous 
neuritis,  v.  supra,  p.  471},  and  leads  to  breaking  up  of  the  axis-cylinder, 
segmentation  and  extravasation  of  myelin,  and  muscular  degeneration. 
Sclerotic  atrophy  of  the  nerves  with  loss  of  myelin  and  thickened  peri- 
neurimn,  as  described  by  Leyden,  are  probably  secondary  conditions.*  The 
characteristic  change  begins  in  the  branches  within  the  muscles  and  thence 
spreads  upwards,  but  never  reaches  the  roots  of  the  nerves.  In  the  typical 
cases  no  secondary  changes  are  found  in  the  nerve-roots  or  in  the  cord. 
By  the  administration  of  lead  to  guinea-pigs,  Gombault  (quoted  by  Ross) 
produced  similar  changes,  not  continuous,  but  in  segments  of  the  nerves. 

Etiology. — ^Many  of  the  best  marked  cases  of  peripheral  neuritis  are 
certainly  due  to  alcohol,  jDai'ticularly  in  women,  others  are  decidedly 
gouty,  others  are  caused  by  lead,  and  others  again  are  sequelce,  of  enteric 
fever,  measles,  smallpox,  influenza,  and  other  acute  diseases,  particularly 
diphtlieria.  The  cases  which  recover  cannot,  of  course,  be  tested  by 
anatomical  investigation ;  but  judging  by  clinical  features,  most  cases 
of  lead  palsy,  most  cases  of  alcoholic,  and  certain  cases  of  syphilitic  para- 
lysis may  be  grouped  with  those  described  by  Chomel  and  Graves,  Dumeril, 
Eichhorst,  Leyden,  Stewart,  and  Buzzard,  while  diphtheritic  paralysis  seems 
always  to  be  of  this  nature.  It  is  probable  that  the  so-called  "  ascending 
paralysis  of  Landry  "  depends  in  most  cases  on  acute  changes  in  the  peri- 
pheral nerves. 

Other  less  frequent  antecedents  of  multiple  neuritis  are  certainly 
arsenic,  and  perhaps  other  metallic  poisons  beside  lead,  also  diabetes  and 
tuberculosis.  The  antesthesia  and  trophic  lesions  of  the  skin  in  leprosy,  and 
probably  the  effect  of  ergot  on  the  limbs,  are  due  to  multiple  neuritis.  So 
also  are  the  nervous  symptoms  of  the  remarkable  disease  called  Beri-beri, 
of  which  a  brief  account  was  given  above  (p.  303). 

However,  we  must  not  forget  the  important  differences  between  neuritis 
due  to  different  causes,  and  must  still  speak  of  alcoholic,  syphilitic,  plumbic,, 
influenzal,  or  diphtheritic  paralysis. 

*  See  plates  3,  4.  and  5  in  Mr  Bowlby's  '  Injuries  and  Diseases  of  Nerves.' 
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Of  the  cases  of  more  doubtful  cetiology  climcuUy  conforming  to  the 
chai-acter  above  stated,  which  have  fallen  under  the  A^^iter's  observation, 
one  was  apparently  idiopathic,  and  occurred  in  an  elderly  man  with  great 
acuteness  and  severity;  he  gradually  and  slowly  recovered.  Another, 
more  certainly  genuine,  occurred  soon  after  an  attack  of  gout,  and  subsided 
without  local  treatment.  It  was  confined  to  the  hands  and  feet,  and  showed 
all  the  features  above  described.    A  third  was  also  in  a  gouty  patient. 

In  Murchison's  '  Treatise  on  Fever '  (p.  191)  he  narrates  as  a  case  of 
■  general  paralysis  "  that  of  an  army  surgeon,  who,  after  suffering  from 
the  hardships  of  the  siege  of  Sebastopol,  caught  typhus  fever.  He  soon 
after  recoveiy  was  attacked  by  pricking  sensations  in  the  toes  and  fingers, 
followed  by  numbness,  and  at  last  by  complete  loss  of  power  and  also  of 
sensation,  "  although  the  slightest  handling  of  the  calves  of  the  legs  excited 
the  most  exquisite  pain."  The  muscles  of  deglutition  were  partially  para- 
lysed, but  there  were  no  pelvic  symptoms,  and  the  mind  Avas  unimpaired. 
This  is  clearly  a  case  of  multiple  peripheral  neuritis  following  typhus. 

Prognosis. — This  is  generally  good ;  the  most  typical  cases  appear  to 
become  rapidly  worse,  then  to  remain  at  a  standstill,  and  then  slowly  to 
recover.  But  in  practice  our  prognosis  depends  greatly  on  the  clinical 
features  of  the  case,  and  especially  on  its  origin.  The  best  cases  are  those 
due  to  alcohol,  the  worst  those  of  neglected  lead  palsy.  Diphtherial  para- 
lysis, though  often  very  threatening,  may  be  recovered  from  even  in  extreme 
cases.  In  one  under  the  writer's  care,  a  girl  of  thirteen  lost  power  of 
deglutition,  and  in  all  her  limbs,  in  the  neck  and  back.  In  fact,  the  only 
parts  moved  were  the  eyes,  the  tongue,  and  the  diaphragm,  together  with 
faint  movements  of  the  lips  and  face,  and  of  the  abdomen  and  chest.  Yet 
she  recovered  perfectly. 

The  following  varieties  of  peripheral  neuritis  claim  (if  needful)  particu- 
lar mention. 

Alcoholic  netcritis.- — -This  form  of  paralysis  was  mentioned  by  Lettsom, 
and  Avas  recognised  by  Wilks  as  marked  by  its  usual  limitation  to  the 
lower  limbs,  its  frequency  among  women,  the  absence  of  vesical  dis- 
turbance, the  presence  of  local  tendeimess  of  the  muscles,  and  the  remark- 
able recoA^eries  often  seen. 

In  severe  cases  the  arms  as  Avell  as  the  legs  are  paralysed,  and  there  is 
great  prostration,  with  loss  of  flesh. 

Similar  effects  have  been  observed  in  cases  of  poisoning  by  ethei-- 
drinking,  particularly  in  the  North  of  Ireland.  In  Manchester  Dr  Judson 
Bury  says  that  excess  in  the  use  of  beer  is  as  frequent  a  cause  as  excesses 
in  spirits.  In  London,  and  particularly  among  women,  the  antecedent 
would  seem  almost  always  to  be  brandy-  or  whisky-drinking.  It  is  a  some- 
what rare  complication,  even  in  patients  of  confirmed  intemperate  habits. 

The  most  frequent  age  for  this  form  of  neuritis  is  between  thirty  and 
sixty,  and  it  is  certainly  more  common  in  Avomen  than  in  men.  Beside 
the  muscular  weakness  and  anaesthesia  there  are  shooting  neuralgic  pains 
and  numbness,  "  pins  and  needles,"  formication,  and  other  parsesthesise, 
particularly  the  feeling  of  clumsiness  which  gives  the  impression  of  the 
fingers  being  clothed  in  thick  woollen  gloves,  and  the  feet  in  thick,  solid, 
elastic  boots,  Avhich  prevent  treading  firmly  on  the  floor.  In  addition  to 
tenderness  of  the  muscles  on  pressure,  there  are  sometimes  severely  painful 
cramps.    There  is  also  increasing  atrophy  of  the  affected  muscles. 
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If  the  symptoms  spread  beyond  the  legs  and  arms  they  affect  the  tongue 
and  Hps,  or  the  diaphragm,  intercostal  and  other  respiratory  muscles; 
but  they  seldom  or  never  attack  the  face  generally,  the  muscles  of  the  eye, 
or  those  of  the  bladder.  Nor  do  they  appear  to  affect  the  cardiac  muscles 
or  those  of  respiration.  The  pains  are  often  severe,  and  the  tenderness 
of  the  paralysed  muscles  extreme.  The  cerebral  functions  are  unaffected, 
and  there  are  no  pelvic  symptoms  (retention  or  incontinence  of  m'ine, 
cystitis,  and  bedsore) ;  but  the  knee-jerks  are  completely  lost,  and  the 
reaction  of  degeneration  is  marked. 

These  cases  of  alcoholic  paraplegia  are  of  remarkably  favom-able  pro- 
gnosis, and  almost  always  recover  under  treatment.  The  first  necessity  is 
to  cut  off  alcohol,  the  second  to  feed  the  patient  as  plenteously  as  possible 
with  starchy  and  fatty  food,  and  the  third  to  give  strychnia.  This  drug  is 
useful  whether  given  as  tincture  of  nux  vomica  in  a  bitter  infusion,  or  as 
the  alkaloid  in  acid  solution.  But  in  severe  cases  it  is  better  to  use  it  by 
injection  under  the  skin,  or  into  the  aft'ected  muscles,  until  improvement 
takes  place.  If  any  stimulant  is  necessary,  porter  is  by  far  the  best  to 
prescribe.  Under  this  plan  of  treatment,  followed  up  by  shampooing  the 
affected  limbs  when  the  subsidence  of  tenderness  allows  of  it,  and  by  mode- 
rate application  of  interrupted  galvanism,  and  afterwards  of  faradism,  the 
writer  has  seen  very  severe  cases  completely  recover.  Indeed,  as  Wilks 
long  ago  remarked  of  "  alcoholic  parajDlegia,"  the  jDatients  generally  do  well. 

The  special  characteristics  of  diphtherial  paralysis  have  already  been 
described  (p.  328) ;  and  we  have  referred  to  the  cases  of  peripheral  neuritis 
which  sometimes  occur  in  the  course  of  diabetes  (p.  445).  Another  form 
of  the  lesion  will  come  under  notice  in  the  chapter  on  Leprosy. 

E2'}idemic  multiple  neuritis. — It  has  now  been  ascertained  (chiefly  by 
the  accurate  investigations  of  Scheube  in  1884)  that  multiple  neuritis  is 
the  lesion  which  causes  many  of  the  symptoms  of  the  remarkable  disease 
called  Beri-beri  *  (cf.  supra,  p.  303). 

There  are  pains  in  the  course  of  the  nerves  with  patches  of  anaesthesia, 
cramps,  nmnbness,  and  loss  of  knee-jerks.  The  paralysed  muscles  suffer 
atrophy  as  in  other  cases  of  peripheral  palsy,  and  are  very  slow  in  recover- 
ing. The  cord,  brain,  and  cranial  nerves  are  unaffected,  and  there  appears 
to  be  absence  of  trophic  lesions  of  the  skin  or  joints. 

The  distribution  is  first  and  chiefly  in  the  calves  and  other  muscles  of 
the  legs,  the  thighs,  and  the  buttocks  (the  hip  muscles  not  escaping  as 
they  do  in  alcoholic  paralysis),  next  in  the  arms  and  hands,  and  less  fre- 
quently in  the  trunk.  The  muscles  of  the  face  and  eyes  escape,  but  the 
diaphragm  and  the  cardiac  muscle  may  suffer,  and  sudden  death  from 


*  Synonyms.— KaJcke  in  :iA^^^n—KaJci^lembut  (i.e.  weak  legs;  a  Malay  term)  The 
origin  of  the  word  BeH-heri  is  said  to  be  a  word  in  Ceylon  meaning  severe  sickness  See 
Mr  Wm.  Anderson's  'Lectures  on  .Japanese  Beri-beri,'  1879;  Morehead  ('Br.  and  For 
Med.-Ch.r.  Rev    18o5)   Payrer  ('Med.  Times  and  Gaz./  18S0),  and  Vilette  ('Brit.  Med' 
Journ     April  23rd,  1887),  and  a  paper  by  Melotti  abstracted  in  the  'London  Medical 

?««9[  ?Vr"T^'.-^^^n'rP-  ^^'•.^""'^'•d  quotes  HaradaC Die  JapanischeKakk^/ 
^882)  and  Palm  ('  Edin.  Clin,  and  Path.  Journ.,'  September,  1884).    A  full  account  of 


various 
accou 


2''-'^"u^V^i"''\'''r''  '''^  "^'^^^^^  Singapore  and  Sarawak  at  the  same  meetiue  of  the 
British  Medical  Association  at  Leeds  in  1889.  "leeuug  or  tne 
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syncope  is  not  uncommon,  as  in  cases  of  diphtherial  paralysis.  The  reac- 
tion of  degeneration  is  present  from  the  first,  and  the  histological  changes 
ill  the  affected  nerves  and  muscles  are  those  of  acute  pai-enchymatous 
neuritis  with  muscular  atrophy.  Pekelharing  of  Utrecht  confirmed  in  1887 
the  anatomical  facts  discovered  by  Scheube,  and  the  constant  presence  of 
the  specific  microbe  described  by  Ogata,  a  Japanese  pathologist. 

Peripheral  neuritis  from  lead* — The  most  common  eft'ect  of  chronic 
poisoning  by  lead  upon  the  nervous  system  is  a  peculiar  form  of  motor 
paralysis,  known  as  "  the  dropped  wrist." 

This  attacks  the  upper  limbs  by  preference,  and  the  extensors  of  the 
hand  are  the  chief  ones  to  suffer.  The  patient's  hand  hangs  powerless  from 
his  wrist,  and  his  fingers  are  more  or  less  forcibly  flexed.  When  the 
forearm  is  laid  prone  upon  a  table  he  is  unable  to  turn  the  palm  uppermost, 
but  the  supinator  longus  generally  escapes.  The  muscles  which  form  the 
ball  of  the  thumb  are  affected  very  frequently  and  sometimes  before  any 
others ;  also  those  of  the  little  finger,  the  lumbricales  and  the  interossei. 
In  some  cases  the  deltoid  muscles  are  first  attacked,  and  with  them  the 
lower  part  of  the  trapeziif  and  the  muscles  which  cover  the  dorsal  surface 
of  the  scapulae.  The  affected  muscles  always  become  atrophied.  Thus  the 
ball  of  the  thumb,  instead  of  being  rounded,  is  sunken ;  the  loss  of  sub- 
stance in  the  lumbricales  causes  the  flexor  tendons  to  be  visible  in  the  palm 
of  the  hand  ;  and  the  back  of  the  forearm  is  hollowed  out  and  flaccid. 
If  the  shoulder  is  attacked,  it  loses  its  roundness,  and  the  outlines  of  the 
bones  can  be  felt  plainly.  In  some  cases  the  whole  upper  limb  may  be 
weak  and  all  its  muscles  more  or  less  wasted,  but  the  biceps  and  triceps 
in  the  arm  and  the  flexor  muscles  in  the  forearm  are  never  so  much  affected 
as  the  extensors. 

Most  frequently  both  upper  limbs  are  attacked,  but  often  one  more 
than  the  other.    Sometimes  the  paralysis  is  limited  to  one  arm  and  hand. 

The  paralysis  which  occurs  in  chronic  plumbism  is  not  always  confined 
to  the  upper  limbs,  and  twice  the  writer  has  seen  lead-palsy  confined  to 
the  legs  :  here  the  peronei  are  first  attacked.  In  two  instances  at  Guy's 
Hospital  the  whole  body  was  affected,  so  that  the  patient  could  not  walk  nor 
raise  himself  in  bed. 

The  affected  nerves  and  muscles  are  tender  on  pressure,  but  lead  para- 
lysis is  less  painful  than  that  of  alcohol.  It  was  formerly  a  question 
whether  lead-j^alsy  is  due  to  an  affection  of  the  nervous  centres  in  the 
cord,  or  to  the  direct  action  of  lead  upon  the  muscles.  John  Hunter  exa- 
mined the  tissues  of  a  painter  paralysed  hand  and  arm,  and  he  found  that  the 
muscles  were  cream-coloured.  Some  years  ago  a  man  died  in  Guy's  Hos- 
pital who  had  been  attacked  with  lead  paralysis  seven  years  before,  and 
had  never  completely  recovered  from  it.  Dr  Moxon  found  that  the  affected 
muscles — especially  the  deep  extensors  of  the  forearm — were  represented 
only  by  loose  Avatery  connective  tissue.  This  muscular  atrophy  is,  however, 
probably  always  secondary. 

*  Si/noni/m. — Saturnine  palsy.  This  term  and  the  corresponding  one  of  Saturnine  gout 
are  survivals  of  the  astrological  chemistry  which  connected  the  seven  principal  metals  with 
the  "seven  stars" — gold  with  the  sun,  silver  with  the  moon  (witness  "lunar  caustic"), 
iron  with  Mars,  quicksilver  with  Mercury,  tin  with  Jupiter,  copper  with  Venus  {diva 
potens  Cypri,  the  island  being  so  named  from  its  copper  mines),  and  lead  wtlh  Saturn. 

t  Tliis  curious  immunity  of  the  upper  part  of  the  trapezius  also  obtains  in  progressive 
muscular  atrophy. 
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The  tenderness  of  the  muscles,  and  the  marked  electrical  reaction  of 
degeneration  shown  by  the  paralysed  muscles,  shows  that  lead  palsy  is  due 
to  peripheral  neuritis  (perhaps  beginaing  in  the  anterior  roots  of  the 
nerves)  and  not  to  disease  of  the  cord,  or  to  primary  atrophy  of  the 
muscles.  And  the  microscopical  featui-es  of  the  affected  nerves  confirm  this 
view.* 

There  is  a  close  clinical  relation,  between  the  symptoms  of  lead  palsy 
and  those  of  chronic  atrophic  spinal  paralysis  and  primary  muscular 
atrophy.  One  distinction  between  them — on  which  Sir  William  Gull  used 
to  lay  stress — is  that  in  chronic  plumbism  the  patient  complains  of  pain 
when  one  gi-asps  the  affected  muscles  with  one's  hand.  This  Ave  now  know 
to  be  due  to  peripheral  neuritis.  There  are  no  fibrillary  tremors  such  as 
accompany  progressive  atrophy.  But  the  most  remarkable  distinction  is 
the  reaction  of  degeneration.  In  lead  paralysis  faradism  causes  but  slight 
contraction  or  none  at  all,  whereas  interrupted  galvanism  gives  rise  to 
movements  more  readily  than  in  health, — that  is,  a  smaller  nmnber  of  cells 
is  required  to  excite  the  muscles  to  contract,  and  the  other  peculiarities  of 
the  reaction  of  degeneration  are  well  marked.  They  are  absent  in  primary 
muscular  atrophy. 

The  exemption  of  the  supinator  longus  is  so  constant  as  to  be  often  of 
help  in  diagnosis.  The  gmns  must  be  examined  for  the  pathognomonic  blue 
line  ;  its  peculiar  characters  will  be  described  in  the  chapter  on  Lead  Colic. 
The  patient  may  have  suffered  from  abdominal  pain  with  constipation ; 
but,  on  the  other  hand,  he  may  have  been  slowly  absorbing  the  metal  in 
minute  quantities  for  a  long  time,  until  paralysis  appears  without  other 
symptoms,  and  these  are  precisely  the  cases  which  are  difficult  of  diagnosis. 
In  most  cases  of  chronic  plumbism  there  is  a  j^eculiarly  sallow  and  anaemic 
aspect  of  the  patient. 

Another  nervous  affection  which  is  said  to  be  an  occasional  result  of 
lead  poisoning  is  a  tremor,  resembling  that  caused  by  mercuiy.  It  has 
hitherto  only  been  observed  by  Brockmann,  among  the  miners  on  the  Hartz. 
It  is  generally  limited  to  the  arms  and  hands,  but  attacks  also  the  lips  and 
the  angles  of  the  mouth.  Very  rarely  it  attacks  the  legs  and  the  muscles 
of  the  head  and  trunk,  f 


Treatment  of  jjeripheral  neuritis. — In  gouty  and  syphilitic  cases  the 
treatment  should  be  directed  to  their  respective  causes.  In  "  idiopathic  " 
cases  no  therapeutical  measures  are  at  present  generally  accepted,  and  it 
is  most  rational  to  treat  them,  not  "  on  general  principles,"  but  according 
to  the  "  indications  of  the  disease  "  as  successive  symptoms  demand  relief. 
One  plan,  however,  seems  to  be  almost  always  beneficial,  namely,  the  appli- 
cation of  slowly  intermpted  galvanic  currents. 

In  alcoholic  cases,  strychnine  is  the  most  important  drug,  and  often 
acts  better  when  injected  imder  the  skin  than  when  taken  by  the  mouth. 
In  one  severe  and  protracted  case  in  a  clergyman's  wife,  the  writer  saw 
its  prolonged  use  result  in  complete  recovery.  Abundance  of  fattening 
food,  and  entire  abstinence  from  spirits  are  essential,  but  in  some  cases 

*  See  a  paper  on  "  Tlie  Histology  of  the  Nerves  and  Muscle  spindles bv  Drs  Lasl.'ff 
and  Warrington  in  '  Hrnin,'  1898,  p.  224.  ^^^"S'''^'^ 

t  Other  effects  of  pluinhie  intoxication  are  referred  to  under  the  headintrs  of  Epilepsy 
and  In.-sanity,  Lead  Colic,  Chronic  Interstitial  Nephritis,  Saturnine  Gout^  475)  .,,id 
Anmmia.    It  is  also  a  cause  of  abortion.  .  j>  < 
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porter  witli  meals  kelps  both  appetite  and  sleep  and  does  not  appear  to 
do  any  harm. 

In  cases  of  peripheral  neuritis  depending  on  plumbism  the  most  useful 
treatment  is  by  iodide  of  potassium.  It  probably  acts  partly  as  a  diuretic, 
and  partly  by  foraiing  with  the  lead  a  proteid  compound  which  can  be 
absorbed  into  the  blood.  The  lead  can  be  found  in  the  urine  when  the 
iodide  has  been  given,  and  when  there  was  before  no  blue  line  visible  on 
the  gums  it  may  appear  there  (or  at  the  anus)  as  a  granulai-  deposit  of 
plmnbic  sulphide.  Sulphur  baths  have  been  supposed  to  be  serviceable. 
They  lead  to  the  excretion  of  some  of  the  lead  which  has  been  accumulated 
in  the  body ;  and  a  blackish  discoloration  of  the  skin  and  the  nails  is 
observed,  evidently  due  to  the  conversion  of  some  of  the  lead  into  a 
sulphide. 

Locally  the  application  of  a  galvanic  current,  just  sufficiently  power- 
ful to  excite  contraction  of  the  affected  muscles,  is  very  useful.  As  soon  as 
they  will  react  to  faradism,  that  form  of  stimulation  may  be  substituted. 


AFFECTIOiNS  OF  THE  SPINAL  CORD 


PARAPLEGIA 

riapairXjjytjj  St  TrapeaiQ  aipris  Kai  RivijaioQ,  aWd  jxkfjtoq,  r]  x^i-poQ  V  ffKeXeoQ. — Aeet^US.* 

Arrangemerd  of  diseases  of  the  cord  pvposed. — Anatomical  points. 

Symptoms  of  Parapilegia  generally — Localisation,  transverse  and  longitudinal — 
Sensory  symptoms — Physiological  interpretation  of  symptoms — Incomplete- 
paraplegia — Reflex  symptoms — knee-jerk  and  clonus — Muscular  atrophy 
and  muscular  rigidity — Pelvic  symptoms — the  bladder  and  urine  in 
paraplegia — the  rectum  and  genitalia. — bedsores. 

Extrinsic  Paraplegia — Compression  of  the  cord  from  vertebral  caries  or 
cancer — from  aneurysm,  hydatid  cyst,  or  meningeal  tumour,  or  hcemor- 
rhage — Symptoms,  Diagnosis,  Prognosis,  and  Treatment  of  paraptlegia- 
from  compression. 

Intrinsic  Paraplegia — Myelitis — PatJwlogy  and  histology  of  acute  myelitis — 
Localisation,  transverse,  ascending,  disseminated,  diffuse — Etiology — Course 
and  symptoms  of  acute  myelitis — Diagnosis — Prognosis — Treatment. 

Paraplegia  due  to  Tumours  within  the  cord — Syringomyelia — Rcemorrhage — 
Ancemia  and  Congestion  of  the  cord — Divers'  picdsy — Concussion  of  the  cord. 

Acute  Ascending  paralysis  of  Landry — Alcoholic  and  Syphilitic  paraplegia. 

Befiez  and  Hysterical  paraplegia — Neurasthenia  spinalis — Bachialgia. 

Hemiparaplegia — Its  patlwlogy  and  symptoms,  origin  and  course. 

Chronic  Myelitis  oi-  Sclerosis  of  the  coi-d. 

Spastic  Paraplegia — in  adults — in  children — Primary  and  secondary — 
Anatomy — Mioxd  forms — Symptoms — Prognosis  and  Treatment — Cases. 

Spinal  Meningeal  Affections — Hoimorrhage — Meningeal  tumours — Acute, 
and  chronic  spinal  m.eningitis. 

Our  knowledge  of  affections  of  the  spinal  cord  has  of  late  made  great 
progress ;  positive  diagnosis  can  now  be  made  of  lesions  which  were  un- 
known to  the  pathologists  of  the  last  generation.  But  the  exact  diagnosis 
of  many  forms  of  spinal  paralysis  still  remains  a  matter  of  presumption, 
rather  than  of  certainty,  for  it  is  based  mainly  upon  our  knowledge  that 
under  given  circumstances  one  kind  of  disease  is  more  frequently  met  with 
than  another.  No  doubt  the  same  interpretation  of  symptoms  by  proba- 
bility often  guides  our  diagnosis  of  diseases  of  the  brain  or  the  abdomen ; 

*  Paraplegia  is  a  palsy  of  touch  and  of  movement,  but  of  one  part  only,  as  hnnd  or  leg. 
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but  there  is  no  region  in  which  the  results  of  an  autopsy  are  so  often  un- 
expected as  the  spinal  cord. 

Classification. — The  arrangement  of  diseases  of  the  cord  is  not  easy. 
Very  few  can  be  grouped  on  an  setiological  system,  since  their  origin  is 
often  most  obscure.  The  pathological  processes  are  comparatively  few,  and 
vary  greatly  in  the  symptoms  they  produce  according  to  their  exact  seat. 
Anatomical  lesions  of  the  cord  are  peculiarly  difficult  to  determine,  from  the 
frequent  slowness  of  their  course,  from  the  difficulties  of  histological  exami- 
nation, and  from  the  rarity  of  some  of  the  most  obscure.  Moreover  certain 
affections  of  the  cord  have,  so  far  as  the  most  skilled  observers  working 
with  modern  methods  can  determine,  no  anatomy  at  all.  A  clinical  classifi- 
cation is,  therefore,  in  the  present  state  of  our  knowledge,  the  best ;  but  the 
distinction  between  functional  and  orsranic  affections,  the  local  distribution 
of  chronic  myelitis,  and  such  {etiological  facts  as  bear  upon  treatment  or 
prognosis  must  also  be  I'egarded. 

The  plan  here  adopted  will  be  to  describe,  first,  the  most  frequent  and 
obvious  result  of  lesions  of  the  cord,  namely.  Paraplegia.  Next  will  follow 
a  more  particular  account  of  paraplegia  as  the  result  of  direct  compression  of 
the  cord  from  outside.  We  will  then  discuss  the  special  characters  of  Mye- 
litis, and  of  other  causes  of  paraplegia  which  operate  within  the  cord. 

The  anatomical  and  clinical  characters  of  spastic  imraylegia  will  fol- 
low ;  and  an  account  of  the  symptoms  produced  by  affections  of  the  spinal 
meninges  will  complete  the  present  chapter. 

The  atrophic  forms  of  spinal  paralysis — some  paraplegic,  but  others 
not — are  conveniently  grouped  together,  and  will  form  the  subject  of  the 
succeeding  chapter. 

Most  of  these  various  spinal  paralyses  are  defined  by  the  anatomical 
lesions  to  which  they  have  been  traced ;  but  there  remain  two  remarkable 
nervous  disorders,  which  also  (while  associated  with  definite  changes  in  the 
cord)  have  far  more  constant  and  characteristic  clinical  features  than  the 
preceding  affections,  so  that  each  may  be  regarded  as  a  natural  and  con- 
nected series  of  events.  These  two  "  diseases  " — Tabes  and  Insular  Sclerosis 
— complete  the  list  of  spinal  maladies,  and  will  occupy  the  third  and  fourth 
chapters  of  the  present  section.  The  latter,  being  cerebral  as  well  as  spinal 
in  its  anatomy,  forms  a  natural  transition  to  the  next  section  on  Diseases 
of  the  Brain. 

Paraplegia. — This  form  of  paralysis  has  two  essential  characters : 
first,  that  it  affects  both  sides  of  the  body,  generally  to  an  equal 
extent  and  in  the  same  degree ;  and  secondly,  that  it  affects  all  parts,  up  to 
a  certain  level,  according  to  the  functions  of  the  several  pairs  of  spinal 
nerves,  ascending  from  the  sacral  to  the  cervical.* 

A  "  segment  "  of  the  cord  is  included  between  two  adjacent  horizontal 
sections.  It  takes  the  whole  thickness  of  the  cord,  and  a  single  pair  of 
nerves.    We  thus  recognise  eight  cervical,  twelve  dorsal,  and  many  lumbo- 

*  This  is  the  modern  meaning  of  the  word,  dating  from  the  last  century.  Thus,  CuUen 
defines  "Paraplegia"  a,s  paralysis  dimidii  corporis  transversim  .lumpti.  But  Hippocrates 
and  Galen  applied  the  word  irapaiT\r\yia  or  ■KapaizXri^.ia  (for  both  forms  are  used)  to  para- 
lysis of  a  single  limb'  and  distinguished  it  from  apoplexy  as  a  "side-stroke,"  i.e.  a  partial 
palsy  only.  See  the  quotation  from  Aretaius  on  chronic  diseases  printed  at  the  head  of  this 
chapter  (Lib.  i,  cap.  vii).  In  1703  paraplegia  is  defined  as  paralysis  quce  omnes  corporis 
partes  capiti  suhjectas  occupat  (Blancardi  'Lexicon  Medicnm'). 
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sacral  segments,  although  the  last  are  too  closely  packed  together  for  us 
to  be  able  always  to  distinguish  their  several  lesions. 

It  must  be  borne  in  mind  that  there  are  important  differences  between 
the  segments,  in  the  proiX)rlion  of  grey  to  white  matter,  and  the  size  of 
the  anterior  cornua;  and  also  in  the  development  of  the  several  "tracts" 
of  the  cord. 

Thus,  the  anterior  cornua  are  very  large  in  the  cervical  and  lumbar 
enlargements,  very  small  in  the  dorsal  region  ;  while  the  important  group 
of  cells  known  as  Clarke's  vesicular  column  is  well  represented  in  the  dorsal 
{especially  the  lower  dorsal)  region,  and  is  almost  absent  in  the  cervical 
and  lumbar.  Again,  as  Ave  pass  downwards,  the  crossed  pyramidal  tract 
becomes  smaller  and  more  superficial;  the  direct  cerebellar  and  direct 
pyramidal  tracts  gradually  disappear;  and  the  postero-median  column  of 
GoU  becomes  smaller  and  deeper. 

It  must  also  be  remembered  that  the  lumbar  or  Imnbo-sacral  enlarge- 
ment is  so  named  from  its  giving  origin  to  the  nerves  of  the  lumbar  and 
sacral  plexuses,  but  that  it  does  not,  like  the  ceiwical  and  dorsal  regions, 
correspond  to  the  vertebrae  of  the  same  name.  The  cord  ends,  in  the 
adult,  at  the  first  lumbar  vertebra,  and  from  the  mid-cervical  region  the 
nerves  pass  downwards  to  their  foramina  of  exit  from  the  vertebral  canal, 
with  increasing  obliquity,  until  they  are  collected  together  to  form  the 
Cauda  equina.  Thus,  for  example,  the  origin  of  the  great  sciatic  nerve  is 
in  the  upper  lumbar  region  of  the  spine,  and  its  constituent  strands  pass 
through  the  sacral  foramina  twelve  inches  or  more  from  their  origin. 

Moreover  the  dorsal  spines  slope  downwards  so  that  their  subcutaneous 
apices  felt  by  the  finger  are  one,  one  and  a  half,  or  two  vertebra©  below  the 
exit  of  the  corresponding  nerves.  Dr  Reid  ('  Joum.  Anat.  and  Phys.,^  vol. 
xxiii,  1889)  found  the  seventh  cervical  spine  on  the  level  not  of  the  seventh 
cervical  but  first  thoracic  nerve-root,  and  the  sixth  thoracic  on  a  level  not 
with  the  origin  of  the  sixth  but  of  the  ninth  thoracic  nerve. 

Localisation. — The  lesions  which  produce  Paraplegia  are  various — 
mechanical  pressure,  acute  and  chronic  inflammation,  new  growths,  cysts 
and  haemorrhage,  some  originating  in  the  cord  itself,  others  outside  it. 
They  also  vaiy  as  regards  their  distribution  in  the  length  of  the  cord. 
They  may  be  strictly  confined  to  a  single  segment,  or  may  extend  from  the 
Cauda  equina  to  the  cervical  region,  or  may  transcend  the  limits  of  the 
cord  and  invade  the  bulb,  the  pons,  or  the  cerebrum  itself. 

The  xipper  limit  of  a  spinal  affection  is  indicated  by  the  extent  of  the 
paralysis  to  which  it  gives  rise.  If  a  total  transverse  lesion  affects  the 
lumbar  enlargement,  it  causes  paralysis  of  the  lower  limbs  ;  a  similar  lesion 
in  the  dorsal  region  causes  in  addition  paralysis  of  the  abdomen  and  chest, 
corresponding  with  the  level  to  which  it  reaches ;  one  affecting  the  cervical 
enlargement  adds  paralysis  of  the  upper  limbs ;  and  disease  still  higher  up 
produces  paralysis  of  the  diaphragm  and  of  the  cervical  muscles  in  addition 
to  that  of  all  the  parts  below,  and  must  be  rapidly  fatal,  by  preventing  the 
respiratory  movements. 

Between  the  paralysed  and  normal  districts  there  is  often  a  zone  of 
hyperaesthesia,  which  is  a  good  mark  for  the  upper  limit. 

The  lower  limit  of  a  spinal  affection  is  more  difficult  to  fix,  since  a 
complete  transverse  lesion  of  the  cord  will  paralyse  all  the  fibres  below. 
Inasmuch,  however,  as  the  cord  is  a  collection  of  centres  as  well  as 
of  conducting  tracts,  we  can  to  some  extent  define  the  lower  limits  by 
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■&  study  of  its  reflex  functions.  Thus  in  some  cases  the  feet  and  legs 
become  powerless  before  the  thighs  and  the  hips.  This  is  generally  sup- 
posed to  mean  that  the  lesion  is  at  first  confined  to  the  extreme  lower  end 
of  the  lumbar  enlargement ;  but,  since  Woroschiloff  found  that  in  the 
lateral  columns  of  the  lumbar  cord  of  the  rabbit  the  motor  paths  for  the 
distal  parts  of  the  lower  limbs  lie  outside  those  for  the  proximal  parts,  it 
iias  been  thought  that  the  symptom  in  question  may  sometimes  be  due  to 
gradual  extension  of  disease  from  the  surface  inwards. 

When  paralysis  attacks  the  upper  extremities,  as  the  result  of  disease 
spreading  upwards  through  the  cord,  the  muscles  of  the  hands  are  as  a 
rule  affected  before  those  of  the  elbow  and  the  shoulder.  The  fact  that 
the  nerves  to  the  ulnar  side  of  the  hand  come  chiefly  from  the  lowest  part 
of  the  brachial  plexus  would  lead  one  to  expect  that  the  inner  fingers 
would  suffer  earlier  than  the  outer  fingers  or  the  thumb. 

Apart  from  their  distribution  in  the  length  of  the  cord,  its  lesions 
•differ  in  their  transverse  extent.  Most  of  those  w^hich  cause  complete  para- 
plegia are  total  transverse  lesions.  Others  affect  the  region  around  the 
central  canal,  the  anterior  cornua,  the  lateral  or  the  posterior  columns ; 
but  these  partial  lesions  cause  only  partial  paralysis.* 

Sensory  symptoms. — When  any  segment  of  the  cord  is  completely  des- 
troyed, there  is  of  course  an  absolute  loss  of  sensation,  as  well  as  of 
motion,  in  all  parts  of  the  body  below  the  lesion.  And  when  a  total  dis- 
organisation spreads  upwards  through  the  substance,  the  gradual  progress 
of  the  disease  from  day  to  day  can  be  determined  from  the  extension  of  the 
anaesthesia  with  far  greater  accuracy  than  is  possible  from  that  of  the 
motor  paralysis  alone.  But  in  most  cases  of  paraplegia  the  sensation  of  the 
parts  affected  is  but  little  impaired. 

This  preponderance  of  loss  of  motion  (akinesia)  over  loss  of  sensation 
(ancesthesia)  is  not  only  met  with  in  spinal  affections,  but  also  appears  in 
diseases  of  the  brain,  and  sometimes  in  those  of  the  peripheral  nerves. 

Beside  the  loss  of  touch  in  paralysed  limbs,  there  is  loss  of  the  sense 
•of  temperature,  of  the  muscular  sense,  and  of  the  sense  of  pain  (analgesia). 
Many  paraplegic  patients  complain  of  "  pins  and  needles,"  "  pricking  "  or 
"  tingling  "  in  the  toes  or  in  paralysed  parts,  "  creeping  "  or  "  crawling  " 
•(f ormicatio) ,  or  subjective  sense  of  heat  or  of  cold — perverted  sensations 
which  are  conveniently  called  parcesthesios. 

Course  of  fibres  in  the  cord. — All  physiologists  are  agreed  that  volitional 
motor  impulses  pass  mainly  along  the  crossed  pyramidal  tracts  of  the 
antero-lateral  columns.  With  regard  to  the  paths  for  sensor}^  impulses, 
there  still  is  doubt.  One  opinion,  maintained  by  Brown-Sequard,  was  that 
they  are  all  situated  in  the  grey  matter.  Another,  which  Avas  first  taught 
by  Schiff,  is  that  tactile  sensations  are  transmitted  through  the  posterior 
■columns,  but  sensations  of  pain  through  the  grey  matter.  There  is  good 
pathological  evidence,  as  we  shall  hereafter  see,  for  the  latter  statement. 
But  it  seems  probable  that  the  track  of  common  sensation  lies  not  in  the 
grey  matter  nor  in  the  posterior  columns,  but  in  the  deeper  part  of  the 
lateral  columns.    The  sensory  tracts  do  not  cross  at  one  level  like  those  of 

*  According  to  Erb  (' Ziemssen's  Handbuch,'  xi,  2,  p.  62)  pnralysis  of  all  four  limbs, 
•and  of  tbe  trunk  muscles  generally,  sometimes  occurs  witliout  any  interference  with  the 
respiratory  movements,  as  tlie  result  of  an  exceptional  limitation  of  disease  to  a  part  of 
tlie  segmental  area  of  the  cord  in  the  cervical  region,  leaving  the  lateral  columns  intact. 
•Strictly  speaking,  such  an  affection  is  not  paraplegic  in  the  sense  defined  above. 
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motion,  but  gradually  pass  over,  so  as  to  reach  the  brain  on  the  opposite 
side  to  their  periphery ;  the  passage  is  begun  at  the  line  of  the  posterior 
roots  of  each  nerve,  and  probably  most  of  the  sensory  fibres  have  crossed 
at  the  level  of  two  or  three  segments  higher. 

The  motor  tract  then,  starts  from  the  cortical  centres  in  the  ascending: 
frontal  and  parietal  convolutions  and  parts  adjacent,  on,  say,  the  left  side, 
passes  down  the  corona  radiata  thi-ough  the  left  corpus  striatum  by  the 
fibres  of  the  external  and  internal  capsule,  but  without  direct  communica- 
tion with  the  grey  matter  (caudate  or  lenticular),  and,  continuing  through 
the  crus  of  the  same  side,  passes  "  under  "  the  pons  to  the  bulb,  where 
most  of  the  fibres  cross  over  to  the  opposite  side,  pass  down  the  lateral 
columns  as  the  crossed  pyramidal  tract  of  the  right  side,  and  end  by 
joining  the  large  cells  of  the  anterior  cornua.  Taking  a  fresh  start  from 
these,  the  motor  tract  leaves  the  cord  by  the  anterior  roots,  and  continues- 
through  the  mixed  nerves  to  supply  the  muscles  and  blood-vessels  of  the 
right  half  of  the  trunk. 

Occasionally  in  man,  as  in  animals  also,  the  crossing  of  the  anterior 
pyramids  is  more  or  less  incomplete.  And  normally  a  small  band  of 
fibres  do  not  cross  at  all,  but  continue  down  on  the  same  side  as  the  direct 
pyramidal  motor  tract  or  antero-median  column  of  Tiirck,  to  the  anterior 
cornua  and  anterior  roots  on  the  same  (left)  side. 

The  sensory  tract  starts  from  the  skin,  the  joints,  and  other  end-organs., 
passes  into  the  cord  through  the  posterior  roots,  traverses  the  corresj^ond- 
ing  root-zone,  crosses  at  once  or  soon  after  to  the  opposite  side,  runs- 
deeply  in  the  lateral  white  columns  and  the  grey  substance  up  to  the 
bulb,  where  it  joins  the  corresponding  motor  tract.  It  passes  "  vmder 
the  pons  and  through  the  cinira  cerebri  to  the  corpus  striatum,  where  it 
lies  to  the  inner  and  jDOsterior  side  of  the  motor  tract,  and  finally  runa 
through  the  corona  radiata  to  the  sensory  centres  in  the  cortex,  of  which 
(except  those  of  sight,  hearing,  smell,  and  taste)  the  locality  is  at  present 
undetermined. 

The  descending  and  ascending  tracts  of  the  cord  do  not  completely 
correspond  with  the  motor  and  sensoiy  tracts.  They  are  so  named 
because  the  progress  of  secondaiy  degeneration  follow^s  in  certain  regions- 
of  the  cord,  and  either  downwards  or  upwards,  the  latter  process  corre- 
sponding to  that  of  degeneration  of  a  motor  nerve  when  severed  from  the 
nuclear  part  of  its  neuron  (i.  e.  one  of  the  large  cells  of  the  anterior  comu), 
and  to  that  of  degeneration  of  the  sensory  nerve  when  severed  from  the 
fusiform  cells  of  the  ganglion  on  the  posterior  root. 

The  descending  tracts  are — (1)  the  crossed  pyramidal  tract  in  the  lateral 
column,  deeply  situated  in  the  cemcal  and  thoracic  regions,  but  becoming 
superficial  as  it  becomes  smaller  in  the  lumbar  cord,  until  it  disappears  ia 
the  last  sacral  nerves. 

(2)  The  direct  pyramidal  tract  as  above  described,  a  small  column  oa 
each  side  of  the  anterior  median  fissure,  which  becomes  deeper  and  vanishes, 
at  the  level  of  the  last  thoracic  nerve. 

(3  and  4)  Two  slender  tracts:  one  in  the  antero-lateral  part  of  the- 
cord,  which  does  not  touch  the  surface  at  all,  and  is  only  present  in  the- 
cervical  and  dorsal  regions  :  the  other  still  smaller,  more  slender  and 
deeper,  is  best  marked  in  the  cervical  region,  where  it  lies  deeply  in  the 
"  posterior  "  columns  between  the  "  posterior  "  (or  superior)  grey  horn  and 
the  "  posterior  "  median  fissure. 
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The  ascending  tracts  are  (1)  the  posterior-median  columns  of  Goll, 
•wliich  run  up  the  whole  length  of  the  cord  and  end  in  the  posterior 
pyramids  of  the  bulb,  and  so  by  the  inferior  peduncles  are  probably  con- 
nected with  the  cerebellar  centre ;  (2)  the  direct  cerebellar  tract,  a  slender 
superficial  band  of  coarse  medullated  fibres  which  occupies  the  postero- 
lateral surface  of  the  cord  from  the  upper  lumbar  nerves  upwards,  and 
becomes  more  extensive,  though  not  thicker,  as  it  passes  up  to  become 
continuous  with  the  corpus  restiforme  or  inferior  peduncle  of  the  bulb,  and 
so  with  the  cerebellum ;  and  (3)  a  thin  tract  named  after  its  discoverer, 
Gowers,  which  continues  the  cerebellar  tract  forwards.  It  is  nearly  iden- 
tical with  one  described  by  Stilling. 

Partial  paraplegia. — Complete  motor  paraplegia,  in  which  the  affected 
muscles  are  altogether  incapable  of  voluntary  movement,  is,  as  a  rule,  due 
to  injury.  As  the  result  of  disease,  the  paralysis  is  usually  incomplete, 
and  every  degree  of  loss  of  power  may  be  noticed.  One  patient  can  just 
move  his  toes,  another  can  flex  the  knees  so  long  as  they  lie  horizontally 
on  the  bed  ;  a  third  can  draw  the  thighs  up  to  the  abdomen  ;  a  fourth  can 
stand  for  an  instant  and  then  falls  down ;  a  fifth  can  walk  a  few  paces ; 
and  so  on,  up  to  a  condition  in  which  all  that  can  be  detected  on  the  most 
careful  examination  is  a  slight  uncertainty  of  step,  with  a  tendency  to  catch 
the  feet  against  any  slight  obstacle. 

Erb  describes  the  gait  of  paresis,*  as  partial  motor  paralysis  is  called, 
in  the  following  terms: — '"The  foot  hangs  down  in  walking,  the  toes  are 
dragged,  the  sole  is  brought  to  the  ground  clumsily,  and  for  the  most  part 
upon  its  outer  edge ;  the  knee  is  too  much  raised  or  carried  forwards 
without  being  bent ;  there  is  generally  a  kind  of  stiffness  about  the  legs. 
The  patient  uses  one  or  even  two  sticks,  or  he  is  held  up  by  crutches  or 
by  the  arms  of  other  persons  ;  he  totters  but  slightly,  and  stands  quietly 
and  steadily.  When  left  unsupported  he  sinks  upon  the  ground.  The  gait 
of  course  varies  somewhat  according  to  the  number  of  muscles  which  are 
paralysed.  When  only  those  below  the  knees  are  affected,  it  is  waddling 
and  very  peculiar." 

Paralysis  of  sensation  likewise  admits  of  every  degree,  and,  in  addi- 
tion, of  difference  in  kind,  as  sensations  of  touch,  of  temperature,  of  pain, 
or  of  muscular  action  are  affected. 

Although,  according  to  the  rule  above  stated,  in  cases  of  slight  para- 
plegia anaesthesia  is  as  a  rule  still  less  marked  than  loss  of  motion,  yet  in 
certain  cases  it  is  much  more  affected,  particularly  in  those  of  syphilitic 
and  of  functional  ("  hysterical ")  origin. 

In  some  cases  of  motor  partial  paraplegia  with  impaired  sensation  the 
patient  feels  when  he  stands  upon  his  feet  as  though  they  were  wrapped  in 
wadding  or  covered  with  thick  woollen  stockings ;  or  a  hard  floor  may  seem 
to  him  like  a  thick  felt  carpet.  In  such  cases  he  requires  the  guidance  of 
vision  to  enable  him  to  stand  flrmly  or  to  walk  evenly.  When  a  patient 
who  has  his  feet  close  together  totters  or  falls  as  soon  as  he  is  made  to 
close  his  eyes,  he  is  often  assumed  to  be  suffering  from  locomotor  ataxy. 
But  although  this  symptom  is  present  in  tabes,  it  is  also  met  with  when- 

*  The  term  paresis  (jrapeatq,  vaplrifii)  is  in  Greek  a  mere  synonym  of  TrapaXvaiQ,  both 
answering  to  tlie  Latin  term  nervorum  resolutio,  and  carries  no  connotation  of  diminution  ; 
so  that  the  modern  application  of  it  is  arbitrary,  and  not  of  much  practical  use,  since  all 
symptoms  vary  in  intensity.  Aretseus  limits  the  word  quite  as  arbitrarily  to  loss  of  power 
over  the  bladder :  cum  urina  contra  voUintatem,  vel  suppriniitur,  vel  effluit. 
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ever  there  is  an  imperfect  transmission  of  those  sensoiy  impulses  from  the- 
feet  by  which  equilibrium  in  the  erect  posture  is  maintained. 

Reflex  symptoms. — We  have  said  the  lower  limit  of  a  lesion  of  the  cord 
cannot  be  determined  with  any  gi'eat  accuracy.    Disease  in  the  cervical 
region  renders  the  legs  as  well  as  the  arms  paraplegic,  and  this  equally 
whether  the  affection  is  confined  to  a  small  part  of  the  length  of  the  cord 
or  involves  the  whole  of  it  down  to  the  cauda  equina.    If,  however,  reflex 
movements  can  be  excited  in  the  legs,  it  proves  that  the  lumbar  enlarge- 
ment is  still  intact.    On  the  other  hand,  their  absence  is  not  conclusive- 
evidence  that  the  disease  extends  throughout  the  whole  of  the  lower  part 
of  the  cord.    On  the  contrary,  it  often  happens  in  cases  of  very  limited 
lesions  that  reflex  movements  can  only  now  and  then  be  elicited.  For 
example,  surgeons  find,  when  there  is  fracture  with  displacement  of  the 
upper  dorsal  or  cervical  vertebrae,  that  for  a  few  days  after  the  accident 
there  is  an  entire  absence  of  reflex  excitability  in  the  cord ;  it  seems  to 
have  been  in  some  way  deprived  of  its  functions  by  the  shock.*  Again, 
reflex  movements  ai-e,  as  a  rule,  less  readily  obtained  when  disease  has 
begun  within  the  cord  than  when  it  is  merely  compressed  from  without. 

Reflex  movements  are  more  or  less  co-ordinated.     There  seems  no 
reason  to  suppose  that  muscles  are  individually  represented  in  the  spinal 
centres  ;  and  whatever  may  be  the  machinery  in  the  brain  by  which  the 
several  groups  of  muscles  are  harmonised  and  co-ordinated  in  their  actions 
so  as  to  produce  definite  movements,  it  is  certain  that  cross-connections 
exist  within  the  cord  by  means  of  which  a  similar  result  can  be  brought 
about.     We  do  not  see  such  marked  purposive  reflex  movements  in  a 
paraplegic  patient  as  are  observed  in  decapitated  frogs ;    but  a  near 
approach  to  them  was  seen  in  a  case  of  Dr  McDonnell's,  recorded  in  the 
'  Dublin  Quart.  Journ.'  for  1871.    The  patient  was  paralysed  in  all  foxir 
limbs ;  when  a  catheter  was  passed  into  his  bladder  his  left  arm  would 
"  wriggle  up  and  down,  and  the  hand  come  fluttering  over  the  genital 
organs,  although  he  was  absolutely  unconscious  of  the  operation,  and  even 
v^'hen  his  eyes  were  shut."    Another  curious  case  is  related  by  Virchow.  It 
is  that  of  a  man  who  was  paraplegic,  and  who  generally  lay  in  bed  with  his 
lower  limbs  rigidly  flexed.    When  he  wanted  to  stand  upright  he  would 
pinch  the  right  thigh  sharply,  or  give  it  a  smart  blow  on  its  outer  sm'face ; 
this  threw  both  the  legs  into  a  position  of  extension  ;  still  the  gastroc- 
nemii  remained  contracted,  and  before  he  could  put  his  foot  to  the  ground 
he  had  to  bring  down  the  heels  with  both  hands  (' Gesammelte  Abhand-- 
lungen,'  p.  684).     Another  illustration  of  the  way  in  which  one  set  of 
reflex  actions  may  be  made  to  counteract  another  is  afforded  by  a  case  of 
Dr  Budd's.    The  patient  was  recovering  from  paraplegia  and  could  w^alk  a 
few  steps,  until  the  contact  of  the  soles  of  his  feet  with  the  ground  would 
make  his  knees  bend  beneath  him  ;  this  he  was  able  to  overcome  by  rub- 
bing the  surface  of  his  belly,  when  the  legs  were  extended  with  a  jerk. 

As  a  rule,  when  reflex  movements  are  excited  by  impressions  upon  the 
cutaneous  surface,  they  remain  confined  to  the  limb  on  the  same  side. 
Leyden  says  that  they  do  not  spread  to  the  opposite  limb  except  when  the 
lesion  is  in  the  bulb,  but  many  instances  to  the  contrary  may  be  found 

*  See  the  instructive  remarks  of  Prof.  Goltz  on  this  subject  in  his  '  Verrichtungen  des 
Grosshirns,'  S.  78—81,  and  the  important  paper  by  Dr  Bastian  ('Med.-Chir.  Trans  ' 
vol.  Ixxiii).  * 
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The  movements  generally  consist  in  a  rapid  series  of  intermittent  {clonic), 
spasms  ;  but  sometimes  the  contraction  is  continuous  (or  tonic)  in 
character. 

The  following  reflexes  are  of  diagnostic  value  for  localising  symptoms  in 
cases  of  paraplegia. 

(1)  Cutaneous  reflexes  are  obtained  by  touching,  pinching,  or  stroking 
the  skin  so  as  to  produce  contraction  of  the  underlying  muscles.  Tlie 
following  are  the  most  important  of  these  superficial  reflexes: — -The 
plnntar,  tickling  the  sole  of  the  foot  go  as  to  cause  the  leg  to  be  drawn 
up  :  cremasteric,  tickling  the  skin  supplied  by  the  femoral  branch  of 
the  anterior  crural  nerve,  and  causing  the  testicle  on  that  side  to 
be  drawn  up ;  the  abdominal,  when  the  external  oblique  muscle  contracts  ; 
the  epigastric,  when  tickling  the  skin  over  the  fourth  to  the  sixth  ribs 
produces  contraction  of  the  upper  segment  of  the  rectus ;  the  gluteal,  when 
ii-ritation  of  the  skin  of  the  buttock  leads  to  dimpling  over  the  insertion  of 
the  gluteus  maximus  into  the  fascia  lata ;  and  the  scapular,  a  slight 
movement  of  the  teres  major  in  the  fold  of  the  axilla  when  the  skin 
between  the  shoulders  is  pinched.  All  these  are  most  easily  produced  in 
children  ;  and  others  may  be  observed  at  an  early  age,  as  the  jmhnar 
reflex  or  closm-e  of  the  fingers  produced  by  gently  touching  the  palm  of  a 
sleeping  infant.  In  elderly  people  several  are  absent,  and  all  are  less 
readilv  elicited. 

As  criteria  of  the  seat  of  a  spinal  lesion,  the  plantar  reflex  corre- 
sponds to  the  sciatic  nerve  (first,  second,  and  third  sacral)  and  lower  pai't 
of  the  lumbar  enlargement  of  the  cord,  situated  in  the  adult  opposite  the 
last  dorsal  spinous  process  ;  the  gluteal  reflex  corresponds  to  the  fourth  and 
fifth  posterior  lumbar  branches,  the  limibar  enlargement,  and  inferior 
gluteal  nerve  ;  the  cremasteric  to  the  first  and  second  anterior  lumbar 
branches  ;  the  abdominal  to  the  lower  three  or  four  intercostal  nerves  and 
dorsal  coi'd  ;  the  epigastric  to  the  middle  intei'costals  (fifth  to  seventh), 
and  the  upper  dorsal  cord  ;  and  the  scapular  to  the  upper  bundle  of  the 
brachial  plexus  (last  cervical  and  first  dorsal  nerves),  and  the  cervical 
enlargement  of  the  cord.* 

In  most  cases  tickling  of  the  sole,  besides  causing  retraction  of  the  whole 
limb,  is  followed  by  arching  of  the  foot  ;  but  in  young  children  the  great 
toe  is  not  flexed  but  (extended  ;  and  this  "  extension  "  form  of  the  plantar 
reflex  is  a  symptom  of  some  importance  when  it  occurs  in  adults. 

(2)  There  are  what  may  be  termed  Visceral  Reflexes  :  — vesical,  when  the 
bladder  is  caused  to  contract  by  irritation  of  the  urethral  orifice,  of  which 
the  incontinence  of  urine  in  children,  by  reason  of  a  long  prepuce,  is  an 
example  ;  penile,  when  erection  is  produced  by  the  passage  of  a  catheter  or 
bv  the  slightest  contact,  a  condition  sometimes  seen  in  cases  of  partial 
paraplegia,  short  of  that  which  produces  priapism ;  rectal,  as  when  contrac- 
tion of  the  bowel  follows  the  introduction  of  a  suppository  ;  lastly,  the 
familiar  reflex  actions  of  vomiting  from  tickling  the  fauces,  sneezing  from  a 
draught  of  cold  air  or  a  brilliant  light,  blinking  from  touching  the  cornea, 
and  contraction  of  the  pupil  to  light  and  during  accommodation  for  a  near 
object.  The  movement  of  the  ribs  in  respiration  enables  us  to  judge  of 
the  integrity  of  the  connection  of  the  intercostal  nerves  with  the  brain,  or 
of  the  point  where  it  is  severed  by  transverse  lesion  of  the  cord.    The  act 

*  See  Or  Gnwois'  useful  diagram  ('Diagnosis  of  Disease  of  the  Spinal  Cord,'  p.  58). 


608 


AFFECTIONS  OF  THE  SPINAL  COiiJj 


of  swallowing  depends  on  the  centre  situated  in  the  bulb,  and  that  of 
contraction  of  the  iris  on  the  centrum  ciliospinale  in  the  same  region. 

(3)  A  closely  connected  set  of  phenomena  have  been  called  deep  reflexes, 
but  it  is  still  doubtful  whether  they  ai-e  reflex  or  due  to  direct  stimulation 
of  the  muscles  involved.* 

The  most  important  was  first  described  in  1875,  by  Westphal  and  Erb 
independently ;  it  was  called  by  the  latter  the  "  patellar  tendon-reflex,"  by 
the  former  the  knee-phenomenon."  f  The  best  English  name  is  knee- 
jerk,  and  it  has  long  been  known  to  schoolboys.  A  smart  tap  is  given 
with  the  side  of  the  hand  upon  the  tendon  of  the  great  quadriceps  extensor 
muscle  of  the  leg,  above  or  below  the  patella,  while  the  knee  is  crossed 
over  the  opposite  thigh  ;  and  the  foot  is  jerked  upwards.  A  similar  elhow- 
■jerk  may  be  obtained  in  most  healthy  persons  by  striking  the  stretched 
tendon  of  insertion  of  the  triceps  extensor  brachii. 

The  absence  of  the  knee-jerk  is  usually,  perhaps  always,  a  morbid  sign  ; 
but  different  persons  vary  much  in  the  readiness  with  which  it  is  pro- 
cured. It  is  exaggerated  in  most  cases  of  paraplegia,  but  contrary  to  what 
we  should  expect,  is  as  a  rule  diminished  in  the  paralysed  leg  of  hemi- 
plegia. In  morbidly  excitable  conditions  the  jerk  may  sometimes  be 
obtained  by  stretching  the  ligamentum  patelloe  and  striking  the  sub- 
cutaneous surface  of  the  tibia;  or,  by  stretching  the  tendo  Achillis  and 
tapping  the  tibialis  anticus  and  extensors  of  the  toes,  an  extension  of  the 
foot  may  be  obtained  (Gowers'  front-tap  contraction). 

The  so-called  deep  reflexes  do  not  always  increase  or  diminish  in  corre- 
spondence with  the  superficial  reflexes. 

Ankle-clonus  is  the  name  given  to  the  clonic  contractions  produced  in 
some  patients  by  forcibly  bending  up  the  foot  so  as  to  make  the  tendo 
Achillis  tense.  It  was  first  described  by  Charcot,  and  is  included  by  Erb 
and  Westphal  among  tendon-reflexes.  It  usually  goes  with  exaggerated 
knee-jerk,  and  is  probably  always  a  morbid  phenomenon.  But  a  some- 
what different  kind  of  clonic  spasm  of  the  gastrocnemius  can  be  obtained 
in  most  healthy  persons  by  bending  the  knee  and  ankle  with  the  ball  of  the 
foot  resting  on  the  ground,  and  moving  the  knee  rapidly  up  and  down. 

The  paralysed  muscles. — The  condition  of  the  centres  in  the  cord  has  a 
direct  influence  on  the  nutrition  of  the  paralysed  muscles. 

When  disease  destroys  the  entire  substance  of  the  cord  up  to  a  certain 
level  no  reflex  movements  of  any  kind  can  be  obtained  in  the  limbs  below. 
Under  these  circumstances  the  muscles  rapidly  lose  their  electrical  con- 
tractility, and  they  undergo  marked  atrojyhy.  Before  complete  loss  of 
susceptibility  to  galvanic  currents  supervenes,  there  is  generally  a  period 
in  which  the  reaction  of  degeneration  is  present. 

When  paraplegia  is  due  to  a  lesion  limited  to  one  of  the  upper  segments 
of  the  cord,  so  that  reflex  movements  persist  in  the  paralysed  limbs,  the 
muscles,  as  a  rule,  retain  their  normal  electrical  reactions,  and  they  remain 
tolerably  well  nourished  for  months  and  years,  or  show  merely  such  slight 
flaccidity  and  wasting  as  may  fairly  be  attributed  to  disuse.  They  are 
still  in  connection  with  their  trophic  centres  in  the  anterior  cornua. 

In  time  such  paraplegic  muscles  usually  become  more  or  less  rigid,  so 

*  See  papers  by  Tschirjew  ('Arch.  f.  Psychiatrie,'  1877,  aud  Du  Bois's  'Arch.,'  1879) 
Gowers  ('  L  meet.'  1876,  i,  p.  156),  Waller  ('  Brain,'  July,  1880),  and  De  Watteville  (•  Brit 
Med.  .Totirn.,'  1882,  p.  736);  also  by  Bowditch  and  Warren  (' Journ.  of  Phvsioloo-v'  vol 
xi,  1890h  " 

t  Oowers,  "  myotatic  movements,"  from  pLvc,  a  muscle,  and  tutikoq  (rtiVw),  stretching. 
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that  the  legs  are  either  forcibly  extended,  or  drawn  up  in  a  state  of 
flexion.    The  knee-jerk  is  exaggerated  and  clonus  is  present.    Cases  of  this 
kind  will  be  described  under  the  name  of  "  spastic  paraplegia." 
We  may  therefore  distinguish  two  kinds  of  paralysis  : 

(1)  Atrophic — with  reaction  of  degeneration,  loss  of  reflexes,  and  rapid 
atrophy  of  muscles,  the  conditions  which  we  have  seen  obtain  in  cases  of 
peripheral  neuritis. 

(2)  Spastic — with  no  reaction  of  degeneration,  only  moderate  atrophy 
from  disuse  of  muscles,  and  marked  rigidity  with  increased  reflexes  and 
ankle-clonus,  the  symptoms  present  in  most  cases  of  chronic  paraplegia  and 
also  in  chronic  hemiplegia. 

The  hiadder  in  paraplegia. — Unstriated  as  well  as  striated  muscles  can 
be  excited  to  reflex  contractions.  Erb  mentions  a  curious  case  of  para- 
plegia, in  which  a  fluid  fgecal  evacuation  was  passed  whenever  a  large  bed- 
sore was  dressed.  In  other  instances  micturition  was  directly  produced  by 
pressure  over  the  bladdei-,  or  by  the  introduction  of  the  finger  into  the 
rectum.  It  does  not  follow  that  impulses  were  reflected  to  the  vesical 
muscular  fibres  after  being  conveyed  to  the  cord  by  cutaneous  nerves,  for 
the  slightest  compression  of  any  part  of  the  distended  bladder  appears  to 
be  a  sufficient  direct  stimulus  to  its  muscular  fibres.  Indeed,  in  the  appa- 
rently volitional  act  of  micturition  in  health  the  influence  of  the  will  is 
really  limited  to  relaxing  the  sphincter,  so  that  the  pressure  of  the  urine 
on  the  walls  of  the  bladder  may  set  in  action  its  reflex  machinery.  The 
experiments  of  Goltz  upon  young  dogs  ('  Pfliiger's  Archiv,'  1874)  have 
shown  that  in  these  animals  the  bladder  is  capable  of  emptying  itself  at 
regular  intervals,  and  in  a  perfectly  normal  manner,  after  the  cord  has 
been  completely  cut  across. 

Thus  we  might  expect  that  reflex  micturition  would  take  place  natu- 
rally in  those  cases  of  paraplegia  in  which  the  lesion  is  limited  to  the  upper 
part  of  the  cord.    In  practice,  however,  it  is  found  that  retention  of  urine 
almost  invariably  occurs,  even  when  reflex  movements  in  the  lower  limbs 
prove  that  the  lumbar  centres  are  intact.    The  explanation  i^robably  is 
that  an  inhibitoiy  influence  is  transmitted  downwards  upon  those  centres 
from  the  diseased  parts  above.    Goltz,  in  fact,  states  that  in  some  of  his 
experiments  it  was  not  until  several  days  after  the  section  of  the  cord  that 
the  animal  was  able  to  micturate  properly ;  and  he  suggests  that  in  cases  of 
injury  to  the  spine  in  man  the  bladder  would  after  a  time  be  found  to  have 
resrained  its  functions  if  catheterism  were  not  continued  as  a  matter  of 
routine.    However  this  may  be,  the  accuracy  of  Goltz's  views  with  regard 
to  micturition  is  established  by  some  exceptional  cases  of  paraplegia,  in 
which  the  urine  is  passed  quite  naturally.    In  one  of  Dr  William  Budd's 
cases  the  urine  at  first  began  to  flow  in  interrupted  jets,  but  as  the  reflex 
spasms  of  the  legs  grew  more  feeble  its  stream  became  continuous.  Another 
patient,  at  a  certain  period  in  his  illness,  emptied  his  bladder  involuntarily 
and  with  a  sort  of  jerk  about  every  two  hours.    In  a  third  case,  one  of 
fracture  of  the  spine,  in  which  there  was  at  first  retention,  the  power  of 
voiding  urine  was  regained  on  the  fifth  day,  whereas  no  volitional  move- 
ments in  the  legs  occurred  until  the  ninth  day.    So,  again,  one  of  the  cases 
I'elated  by  Ollivier,  in  his  classical  work,*  is  that  of  a  man  who  had  com- 
plete paralysis  of  his  lower  limbs  as  the  result  of  caries  of  some  of  the 

*  'Traite  de  la  Moelle  Epiniere  et  de  ses  Maladies,'  par  C.  P.  Ollivier:  1st  cd.,  1821  ; 
rd,  1837,  with  plntes. 
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higher  dorsal  vertebrae,  but  in  whom  the  bladder  performed  its  functions 
normally. 

The  vesical  symptoms  not  infrequently  precede  the  paralysis  of  the  legs, 
sometimes  by  a  considerable  interval ;  but  it  is  doubtful  whether  the  lumbar 
centre  for  mictm-ition  is  ever  the  only  part  of  the  cord  diseased,  so  that 
while  the  bladder  is  paralysed  the  lower  limbs  permanently  retain  the 
power  of  movement.    If  such  a  condition  exists,  it  is  very  rare.* 

In  some  instances  one  can  distinguish  paralysis  of  the  sphincter  from 
that  of  the  detrusor  urince.  It  might  have  been  supposed  that  in  the 
former  case  there  would  be  complete  incontinence,  the  fluid  dribbling 
away  incessantly.  But  physiologists  have  found  that  even  after  destruc- 
tion of  the  lumbar  cord  the  neck  of  the  bladder  can  withstand  a  pressure 
of  six  inches  of  water — as  compared  with  one  of  twenty  inches  when  the 
cord  is  intact ;  and  this  result  is  entirely  confirmed  by  some  observations  of 
Hutchinson  ('  Brit.  Med.  Journ.,'  1877)  upon  persons  who  have  the  remains 
of  a  shrunken  spina  bifida,  involving  the  fourth  pair  of  sacral  nerves,  so 
that  the  sphincters  of  the  bladder  and  rectum  are  paralysed  without  other 
symptoms.  In  such  cases  he  finds  that  the  bladder  can  hold  a  large  quan- 
tity of  urine,  but  if  once  its  reflex  contractions  are  excited  the  will  is,  of 
covu'se,  powerless  to  restrain  them.  So  in  many  cases  of  partial  para- 
plegia the  patient  says  that  as  soon  as  he  feels  the  inclination  to  mic- 
turate he  is  obliged  to  do  so  at  once  on  pain  of  an  accident.  When  the 
detrusor  is  paralysed  a  patient  complains  that  he  has  to  strain  for  a 
minute  or  two  before  he  can  pass  any  water,  that  it  comes  away  slowly  in 
a  feeble  stream,  and  continues  to  trickle  after  voluntary  effort  has  ceased. 

When  the  "  micturition  centre  "  in  the  lower  part  of  the  cord  is  wholly 
deprived  of  its  functions  by  disease  or  injury,  the  sphincter  and  the 
detrusor  muscles  are  of  course  paralysed  together.  The  result  is  that  the 
organ  becomes  distended,  and  that  the  excess  of  urine  beyond  what  it  can 
hold  dribbles  away  through  the  urethra.  The  Germans  call  this  condition 
"  ischuria  paradoxa."  It  has  often  been  mistaken  for  incontinence ;  an 
Unskilled  nurse  is  apt  to  suppose  that  there  can  be  no  retention  of  urine  in 
the  case  of  a  patient  who  is  constantly  wet,  and  her  statements  may  mis- 
lead a  careless  practitioner  ;  but  one  can  alwaj's  avoid  such  an  error  by 
passing  one's  hand  over  the  lower  part  of  the  abdomen.  In  cases  of  incon- 
tinence from  paralysis  of  the  sphincter  alone,  the  bladder  keeps  firmly  con- 
tracted and  almost  empty,  while  its  walls  become  greatly  hypertrophied. 
It  seems  probable  that  this  kind  of  incontinence  always  depends  upon  an 
exalted  reflex  activity  of  an  intact  lumbar  centre. 

The  urine  in  paraplegia. — We  have  still  to  consider  certain  changes 
in  the  urine,  which  are  of  the  highest  clinical  importance.  Sir  Benjamin 
Brodie  sixty  years  ago  stated  (in  the  '  Med.-Chir.  Trans.'  for  1836)  that  in 
cases  of  injury  to  the  spine  the  urine  is  sometimes  voided  alkaline, 
ammoniacal,  and  turbid  as  early  as  the  second  or  third  day ;  and  in  most 

*  T  have  notes  of  more  than  one  case  in  which  retention  of  urine  lias  preceded  all  other 
indications  of  the  onset  of  paraplegia  by  an  interval  of  a  few  davs,  hut  I  do  not  remember 
any  instance  in  which  it  has  continued  to  be  the  sole  or  even  the  main  symptom  of  a  spinal 
affection.  Some  years  aso  I  saw  a  gentleman  who  was  one  of  the  sufferers  in  the  Thorpe 
railway  collision,  and  wbose  chief  complaint  was  that  he  could  pass  his  water  only  in  a  very 
feeble  stream;  lie  said  that  "it  flowed  from  him  like  oil,"  and  it  quickly  became  ammo- 
niacal and  very  foetid.  He  had  pain  and  tenderness  in  the  back,  but  the  only  sign  of  any 
loss  of  power  in  the  lower  limbs  was  that  in  walking  he  sometimes  seemed  to  totter  espe- 
cially if  his  foot  caught  against  any  slight  obstacle  ;  he  also  bad  "  twitchings  "  in  tile  lees 
three  or  four  times  a  day.    He  was  not  long  in  getting  perfectly  well.  C.  H  F 
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cases  01  paraplegia  due  to  disease  of  the  cord  the  same  thing  occurs  hiter. 
Auimouiacal  urine,  unlike  that  which  is  alkaline  from,  salts  of  sodium  and 
potassium,  is  always  morbid,  and  always  due  to  decomposition  of  urea  in 
the  urine  already  secreted,  usually  in  the  bladder,  and  occasionally  in  the 
renal  pelvis.  Not  only  those  patients  who  have  complete  retention  pass 
ammoniacal  and  fcEtid  urine,  but  the  same  may  occur  when  only  slight 
impairment  of  the  power  of  the  bladder  prevents  it  from  emptying  itself 
completely.  The  difficulty  is  to  understand  how  the  decomposition  in  the 
urine  is  brought  about,  apart  from  the  access  of  air  and  of  the  Micrococcus 
urece.  No  doubt  in  former  days  the  cause  was  the  passage  of  a  dirty  (or 
let  us  say  a  not  aseptic)  catheter  to  relieve  retention,  as  Traube  long  ago 
taught.  But  since  then  the  catheters  and  the  sm'geons'  hands  are  alike 
scrupulously  pm'e,  and  yet  accidents  sometimes  happen ;  and  now  and  then 
a  case  occurs  where  the  catheter  was  never  used  and  the  urine  has  become 
putrid. 

Decomposed  ammoniacal  urine  is  capable  of  exciting  inflammation  of 
the  bladder  and  of  the  urinary  passages ;  but  in  other  cases  cystitis  is  no 
doubt  the  primary,  and  ammoniacal  urine  the  secondary  event. 

After  death  one  finds  intense  cystitis  and  suppurative  nephritis.  The 
mucous  membrane  of  the  bladder  is  ecchymosed,  infiltrated  with  inflam- 
matory products,  lined  with  a  "  diphtheritic "  layer  or  with  a  granular 
deposit  of  phosphates,  or  actually  sloughing.  Its  muscular  wall  is  some- 
times greatly  thickened ;  in  one  case  at  Guy's  Hospital  it  measured  at  least 
a  twelfth  of  an  inch  across,  although  the  disease  had  lasted  only  four  or 
five  weeks.  The  kidneys  are  enlarged,  intensely  congested,  and  full  of 
suppurating  points  and  streaks ;  in  other  words,  they  present  all  the 
characters  of  an  "  ascending  inflammation." 

Rectum  and  genitalia. — Some  other  symptoms  connected  with  the 
pelvic  organs  may  be  conveniently  mentioned  here.  One  of  them  belongs 
to  the  rectum.  The  peristaltic  movements  of  the  intestine  are  not  directly 
dependent  on  the  spinal  cord,  but  the  sphincter  ani  is  under  the  control  of 
a  lumbar  centre.  Consequently  it  may  become  paralysed  along  with  the 
bladder ;  and  incontinence  of  the  faeces  sometimes  follows  retention  of 
urine. 

Another  symptom  concerns  the  male  genitalia.  Vriapiaiii  is  of  fre- 
quent occurrence  in  paraplegia,  as  one  result  of  the  reflex  activity  of  the 
lower  part  of  the  cord.  Sometimes  it  is  constant ;  sometimes  it  only 
appears  when  the  bladder  is  distended,  or  when  a  catheter  is  passed.  Goltz, 
in  his  experiments  on  paraplegic  dogs,  traced  out  carefully  the  various 
ways  in  which  this  symptom  could  be  induced  by  irritating  the  skin  of  the 
abdomen,  or  of  the  thighs,  or  the  sheath  of  the  penis,  and  he  found  that  he 
could  easily  inhibit  it  by  simultaneously  irritating  the  sciatic  nerve,  or  by 
pinching  the  hind  foot.  When  the  lumbar  enlargement  of  the  cord  is 
destroyed,  priapism  is  of  course  altogether  absent. 

As  regards  the  female  organs,  it  is  worthy  of  mention  that  parturition 
may  take  place  naturally  in  a  woman  suffering  from  paraplegia,  provided 
that  the  lesion  is  above  the  lumbar  centres. 

Bedsores. — A  fact  in  favour  of  the  conclusion  advocated  by  Charcot — 
that  morbid  changes  in  the  bladder  and  urine  are  at  least  sometimes 
directly  dependent  upon  an  influence  transmitted  from  the  nervous  centres 
— is  that  they  often  coincide  with  gangrene  of  the  skin  over  the  sacrum 
and  the  gluteal  regions.    An  "  acute  bedsore  "  sometimes  begins  to  form  as 
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eai'ly  as  the  fourth  day.  Many  instances  of  this  kind  are  quoted  by  Char- 
cot ;  but  none  is  more  striking  than  a  case  recorded  by  Sir  William  Gull, 
of  a  man  who  on  November  22nd;  1856,  was  working  in  the  docks,  when 
he  felt  a  sudden  pain  in  the  back  after  lifting  some  deals  ;  he  became  para- 
plegic on  the  24th,  and  on  the  26th  was  admitted  into  the  hospital  with 
a  small  bedsore  already  present.  It  seems  clear  that  in  such  cases  the 
affection  cannot  be  regarded  as  a  mere  result  of  pressure  upon  the  skin, 
or  of  the  irritant  action  of  excreta,  like  the  superficial  and  chronic 
bedsores  which  do  not  appear  until  after  the  lapse  of  weeks  or  months. 
An  acute  bedsore  may  sometimes  be  made  to  heal  if  carefully  attended  to  ; 
this  occurred  in  the  case  just  quoted,  but  afterwards  another  one  formed 
at  the  same  spot,  and  it  rapidly  increased  in  size,  so  that,  when  the  disease 
ended  fatally,  six  weeks  from  its  commencement,  the  whole  of  the  sacrum 
was  exposed.  A  bedsore  may  destroy  life,  either  by  exhaustion,  or  by 
pyaemia,  or  by  extension  of  inflammation  to  the  vertebral  canal. 

The  four  symptoms  last  described — retention  of  urine,  incontinence  of 
faeces,  priapism,  and  acute  bedsores — are  apt  to  go  together,  and  may  be 
conveniently  grouped  together  as  the  "  pelvic  symptoms  "  of  paraplegia. 

Paraplegia  prom  Compression.- — ^The  most  simple  and  "  experimental " 
example  of  this  form  of  paralysis  is  destruction  of  a  segment  of  the  cord 
by  sudden  violence,  as  when  the  back  is  crushed  between  two  railway  car- 
riages or  the  neck  broken  low  down.  In  the  cases,  however,  with  which  we 
are  here  concerned,  the  compression  is  gradual  and  slow,  so  as  first  to  pro- 
duce pain  by  interference  with  the  posterior  roots  of  the  nerves,  then  to 
excite  secondary  myelitis  with  softening,  and  finally  to  destroy  the  cord 
completely  at  the  point  affected.  Ollivier  and  Cruveilhier  described  sepa- 
rately paraplegia  which  is  produced  by  the  "  slow  compression  of  the  cord  : " 
and,  though  the  importance  of  this  grouping  seems  not  to  have  been  recog- 
nised by  their  immediate  followers,  Charcot  worked  out  the  idea  in  detail. 
He  included  in  his  description  tumours  lying  in  the  interior  of  the  cord, 
although,  as  he  admitted,  some  of  the  most  characteristic  symptoms  are 
absent  in  such  cases. 

Causes. — In  the  first  place  it  is  to  be  remarked  that  some  aJffections  of 
the  spine  never  cause  paraplegia.  Thus  the  cord  seems  always  to  escape 
compression  in  cases  of  lateral  curvature  (scoliosis),  however  extreme  may 
be  the  deformity.*  The  vertebral  canal  is  seldom,  if  ever,  so  narrowed  in 
cases  of  osteo-artliritis  as  to  cause  paraplegia.f  Cowers  mentions  two 
cases  of  vertebral  exostoses  compressing  the  cord ;  but  syphilitic  nodes 
seem  never  to  grow  from  the  bodies  or  arches  inwards,  so  as  to  cause 
symptoms. 

1.  Caries  of  the  spine;  Potfs  disease. — ^Putting  aside  direct  violence, 
the  most  frequent,  and  therefore  by  far  the  most  important  cause  of  "  com- 
pression-paraplegia "  is  that  which  in  this  country  is  known  as  "  angular 
curvature."    On  the  Continent  it  is  universally  called  after  a  great  English 

*  We  had  lately  an  extreme  citse  of  lateral  curvature  with  rotation  of  the  vertebra  in 
Philip  Ward,  followiug  a  neglected  empyema  in  childhood;  hut,  ihou','h  much  deformed 
the  patient,  a  voung  man  of  twenty-three,  had  not  the  least  symptom  of  paraplegia.  * 

t  In  1838  Aston  Key  related  in  the  tliird  volume  of  the  'Guv's  Hospital  Reports'  two 
cases  of  paraplegia,  in  each  of  which  Wilkin<on  King— a  pathologist  of  deserved  reputa- 
tion—found an  iutervertehral  snbstance  projecting  backwards,  with  raised  Hps  upon  the 
edsres  of  the  two  adjacent  vertebrfc,  and  in  one  case  with  an  ossified  posterior  common 
ligament  bridging  over  the  space  between  them.  But  whether  this  was  the  cause  of  the 
paralysis  may  perhaps  be  doubted. — C.  H.  F. 
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surgeon  of  the  last  centuiy,  Percival  Pott,  of  St  Bartholomew's  Hospital. 
It  consists  in  the  destruction  by  caries,  with  or  without  necrosis,  of  the 
centrum  of  one  or  more  vertebrje,  until  they  give  way  beneath  the  weight 
of  the  head  and  upper  part  of  the  trunk.  The  result  is  displacement  of  the 
corresponding  arches  and  spinous  processes,  which  become  bent  into  a 
sharp  angle  or  more  rounded  curve. 

The  first  step  in  this  morbid  process  is  still  a  point  of  dispute.  Perhaps 
it  does  not  always  begin  in  the  same  tissue.  German  pathologists  agree  in 
stating  that  it  begins  in  the  bodies  of  the  vertebrae,  the  discs  escaping  or 
being  implicated  only  at  a  late  period;  and  undoubtedly  one  may  sec 
vertebrte  with  caseous  masses  in  their  interior,  or  even  irregular  cavities, 
which  nowhere  touch  the  discs.  But,  as  Wilks  long  ago  pointed  out,  there 
is  in  some  cases  a  source  of  fallacy  in  the  fact  that  when  a  disc  is  com- 
pletely destroyed,  the  adjacent  vertebrae  often  lose  each  about  half  of  its 
substance,  and  the  remaining  halves,  coming  together,  look  exactly  like 
the  fragments  of  a  single  bone  ulcerated  through  by  the  disease.  Dr 
Fagge  repeatedly  found  intervertebral  discs  above  and  below  the  main  seat 
of  mischief  presenting  early  changes  of  such  a  kind  as  to  convince  him  that 
in  the  particular  case  under  observation  they,  rather  than  the  bones,  were 
primarily  affected.  Thus,  in  an  instance  recorded  by  Sir  William  Gull 
('  Guy's  Hosp.  Rep.,'  1856,  p.  179),  death  occurred  from  an  affection  of  the 
cord  at  a  time  when  the  only  change  was  softening  of  three  of  the  discs, 
with  the  formation  of  a  cheesy  substance  in  the  middle  one,  and  a  little 
"  absorption  "  limited  to  the  adjacent  part  of  the  bone. 

Another  question  formerly  debated,  whether  caries  of  the  vertebrae  is  to 
be  regarded  as  scrofulous,"  is  now  decided — partly  by  the  presence  of 
tuberculous  lesions  elsewhere,  partly  by  the  presence  of  the  characteristic 
bacilli  of  Koch.  Cases  of  Addison's  disease  or  tuberculous  pyelitis  are  now 
and  then  accompanied  by  caries  of  the  adjacent  vertebrae  ;  and  a  similar 
affection  occurs  in  cases  of  pulmonary  phthisis,  or  tuberculosis  of  the 
testis,  or  disease  of  other  bones  or  joints.  Like  tubercle  of  the  joints, 
caries  of  the  spine  can  often  be  traced  to  accidental  injuries. 

In  most  instances  of  permanently  cured  angular  curvature  with  anky- 
losis, the  active  stage  of  the  disease  was  passed  through  in  childhood.* 

So  great  is  the  deformity  in  many  of  these  cases,  and  so  much  does  it 
alter  the  relations  of  the  vertebrae  to  one  another,  that  it  would  not  be 
surprising  if  the  displaced  bones  often  compressed  the  cord  directly.  That 
this  does  sometimes  occur  appears  clear  from  a  case  of  Brown-Sequard's,  in 
which  paraplegia  which  had  set  in  suddenly  was  removed  in  twenty-five 
hours  by  extension  of  the  spine.  But  every  pathological  museum  contains 
specimens  which  show  that  the  spinal  canal  usually  remains  of  its  full 
width,  however  much  its  direction  may  be  altered.  Moreover,  as  Charcot 
observed,  paralysis  often  occurs  in  cases  of  vertebral  caries  in  which  there 
is  no  curvature  at  all ;  while  in  other  cases,  in  which  curvature  exists,  the 
patient  regains  the  use  of  his  limbs,  although  the  state  of  the  bones 
remains  unaltered.  The  immediate  cause  of  pressure  on  the  cord  when 
there  is  caries  of  the  spine  is,  as  Gull  showed  in  1856,  a  mass  of  caseous 

*  Out  of  sixteen  cases,  all  causing  fatal  paraplegia,  in  fifteen  the  patients  were  adults, 
four  between  twenty  and  thirty  years  of  age,  three  between  thirty-one  and  forty,  seven 
between  forty-one  and  tifty,  and  one  fifty-six.  The  only  case  iu  which  ankylosis  existed 
Avas  one  in  which  the  spinal  disease  began  when  the  patient  was  six  years  old,  and  he  died 
at  thirty-two.— C.  H.  F. 
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material,  which  collects  between  the  carious  vertebrae  and  the  dura  mater, 
after  destruction  of  the  jaosterior  common  ligament.  This  material  i& 
identical  with  that  found  in  phthisical  vomicae,  in  Addison's  disease  of  the 
adrenals,  and  in  old  tuberculous  abscesses;  it  consists  of  dried-up  pus, 
tubercle  bacilli,  and  phosphates  and  carbonates  of  calcium  and  magnesium. 

Much  of  the  pus  secreted  by  the  carious  body  of  vertebra  passes  for- 
wards to  form  a  collection  behind  the  anterior  common  ligament. 

2.  Malignant  disease  of  the  spine. — This  is  the  only  other  frequent 
cause  of  extrinsic  paraplegia.     It  may  be  secondary  to  carcinoma  of  the 
breast,  or  to  cancer  of  the  oesophagus  or  colon,  the  uterus  or  testicle,  or  to 
sarcoma  in  the  lymph-glands  of  the  neck  and  loins,  or  in  one  of  the  long 
bones.    The  nature  of  the  disease  is  usually  obvious  if  it  follows  a  primary 
affection ;  but  it  is  otherwise  when  the  gro\Ai;h  is  seated  internally, — as,  for 
instance,  in  the  mediastinmn.     Sometimes  the  vertebrae  become  affected 
with  malignant  disease  by  direct  extension,  as  fi'om  a  cancer  of  the 
kidney.    Sometimes  the  spinal  lesion  is  itself  a  primai*y  new  gi'owth.  In 
these  cases  it  is  generally  a  sarcoma,  and  not  infrequently  it  is  found  in 
the  vertebrae  of  different  regions,  as  well  as  in  other  bones,  those  of  the 
limbs,  the  ribs,  the  pelvis,  or  the  skull.    Thus  a  careful  search  during  life 
may  lead  to  the  discovery  of  a  tumour  in  some  distant  part  of  the  body, 
and  so  may  clear  up  a  case  otherwise  obscure. 

Sometimes  one  may  feel  a  projection  of  one  or  more  spinous  processes, 
or  a  mass  of  growth  can  be  felt  within  the  substance  of  the  erector 
spinae  muscle.  Sometimes  a  tumour  connected  with  the  front  of  the 
spinal  column  is  discovered  when  deep  pressure  is  made ;  or,  if  the  cervical 
vertebrae  are  diseased,  manipulation  of  the  neck  may  reveal  an  enlarge- 
ment on  one  side  corresponding  with  the  transverse  processes.  But  in  the 
great  majority  of  cases  one  can  feel  nothing  abnormal. 

In  two  of  the  writei''s  cases  the  primary  growth  was  in  the  oesophagus. 
It  was  in  the  vertebrae  in  five,  in  the  bladder  or  prostate  in  four,  in  the  breast, 
uterus,  colon,  or  adrenal  in  the  remainder.  These  fifteen  patients  were  of 
all  ages,  from  sixteen  to  sixty-eight.  In  one  case  in  Philip  Ward  a  correct 
diagnosis  was  possible,  from  the  age  of  the  patient  making  caries  imlikely, 
while  the  severe  pain  and  its  increase  on  pressure  of  the  spine  downwards 
pointed  to  the  vertebrae.  It  was  confirmed  before  death  by  the  detection 
of  a  tumour  in  the  abdomen,  which  proved  to  be  a  cancerous  gland.  In 
another  case  the  paralysis  was  very  slight,  and  the  pain  and  other  sym- 
ptoms subsided  so  much  after  rest  in  bed  that  the  patient,  a  man  of  fifty, 
was  allowed  to  get  up.  The  same  day  he  was  attacked  with  renewed  pain, 
and  paraplegia  became  complete.  Death  speedily  followed,  and  we  found 
that  while  secondary  cancer  of  the  vertebrae  had  compressed  the  cord,  the 
weight  of  his  body  in  walking  had  crushed  the  bones  together  and  destroyed 
a  segment  of  the  cord. 

3.  Erosion  of  the  vertehrce  by  aneurysm. — Common  as  it  is  for  an 
aneurysm  of  the  aorta  to  eat  away  the  bodies  of  the  vertebrje  with  which 
it  comes  into  contact,  it  very  rarely  penetrates  the  spinal  canal  so  as  to 
interfere  with  the  cord.  We  have  in  Gu/s  museum  specimens  from  two 
such  cases,  in  each  of  which  paraplegia  developed  itself  at  a  period  lon<^ 
after  the  discovery  of  a  pulsating  tumour  in  the  back.  ^ 

A  thii-d  remarkable  instance  occurred  in  1871.    A  man,  aged  thirty,  was  admitted  into 
the  hospital  for  paraplegia,  which  had  begun  three  months  previously.'    He  had  first  com 
plained  of  pa.n  in  the  shoulders  then  his  left  leg  became  weak  and  iuimb,  and  afterward^ 
his  right  leg,  and  he  experienced  a  paiu  as  though  the  abdomen  were  coustricted  by  a  cord 
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He  died  without  our  suspecting  the  real  nuture  of  hia  disease.  Wlien  tlie  erector  spina) 
was  cut  into,  u  large  mass  of  laminated  clot  was  found  in  its  substance  on  tlie  left  side. 
This  belonged  to  an  aneurysm  of  tlie  descending  aortic  arch,  which  had  destroyed  several 
rilis,  and  laid  open  the  spinal  canal  for  a  space  two  inches  in  length.  Some  of  the  clot 
adhered  to  the  outer  surface  of  the  dura  mater ;  the  cord  itself  was  flattened,  white,  and 
very  soft.— C.  H.  F. 

4.  Erosion  of  tlie  vertebrce  by  a  hydatid. — This  also  is  extremely  rare. 
A  striking  instance  is  recorded  by  Cruveilhier.  A  lai-ge  echinococcus  lay 
behind  the  vertebrae,  and  filled  the  groove  on  each  side  of  the  spine  beneath 
the  lumbar  nmscles,  so  as  to  form  two  elongated  pouches,  which  were  con- 
nected by  a  najTow  neck.  A  somewhat  similar  case  occurred  to  Dr  Moxou 
in  1871,  a  few  months  before  the  case  of  anemysm  just  quoted.  The 
parasite  formed  a  large  elastic  swelling  on  the  left  side  of  the  spine,  and 
made  its  way  into  the  canal  through  the  second  and  third  lumbar  vertebrae. 
It  compressed  the  cord,  but  did  not  penetrate  the  dura  mater.  The  patient, 
a  woman  of  fifty-eight,  had  been  paraplegic  for  six  weeks. 

5.  Meuinytal  tumour. — New  growths  occasionally  form  in  the  spinal 
membranes,  and  have  been  known,  to  press  on  the  cord  so  as  to  produce 
paraplegia.  Sometimes  a  lipoma  or  an  enchondroma  is  formed  in  the  con- 
nective tissue  outside  the  dura  mater  of  the  cord,  more  frequently  within 
the  sheath.  According  to  Charcot,  tumours  are  particularly  apt  to  grow 
from  the  inner  face  of  the  dura  mater — generally  sarcoma  or  psammoma. 

Sir  William  Gull  described  three  cases  of  this  kind  in  his  paper  on 
paraplegia  in  the  '  Guy's  Reports'  for  1856  :  one  (?  a  myxoma)  grew  from 
the  inner  surface  of  the  dura  mater  at  the  first  dorsal  vertebra ;  tiie 
second,  a  sarcoma,  had  the  same  origin  a  little  lower  down ;  the  third 
(probably  a  gumma)  grew  from  the  pia  mater  in  the  lower  dorsal 
region. 

Dr  Fagge  recorded  a  tumour  of  perfectly  developed  fibrous  tissue  which 
lay  close  to  the  foramen  magnum  and  extended  downwards  for  more  than 
two  inches,  so  as  to  press  upon  the  back  of  the  cord  on  the  left  side  ;  also  a 
soft,  granular,  reddish-grey  growth,  smooth  and  lobulated  on  the  surface, 
which  lay  loosely  attached  between  the  arachnoid  membrane  and  the  pia 
mater,  in  the  dorsal  region.  It  measured  an  inch  and  a  quarter  in  length, 
and  consisted  pai'tly  of  fibrous,  partly  of  spindle-cell  tissue. 

Such  new  growths  of  the  spinal  membranes,  although  rare,  are  much 
less  so  than  those  which  begin  in  the  cord  itself. 

6.  Meningeal  gtim ma. —This  seems  to  be  very  rare,  more  so  than  menin- 
geal tumour.  Virchow  has  related  a  case  in  which  the  dura  mater  in  the 
lower  cervical  region  was  increased  to  three  times  its  normal  thickness,  and 
was  bound  down  to  the  bodies  of  the  fifth  and  sixth  cervical  vertebi'ae  by  a 
large  quantity  of  firm  connective  tissue,  which  was  believed  to  originate  in 
a  gumma.  Wilks  once  found  a  hard,  irregular,  yellow  mass  three  quarters 
of  an  inch  long,  and  probably  syphilitic,  lying  on  the  right  side  of  the 
cord  wathin  its  sheath,  and  adherent  to  the  pia  mater  and  to  the  posterior 
roots  of  the  spinal  nerves,  which  were  compressed  by  it.  In  a  case  of  Dr 
Moxon's  ('  Guy's  Hosp.  Rep.,'  1871)  there  were  several  brownish  or  blackish 
patches,  from  the  size  of  a  barleycorn  to  that  of  a  pea,  with  soft  yellowish 
centres,  penetrating  into  the  substance  of  the  cord  from  the  pia  mater. 
Heubner,  in  '  Ziemssen's  Cyclopaedia,'  described  a  gelatinous  mass  extend- 
ing from  the  floor  of  t"he  fourth  ventricle  into  the  bulb  for  a  depth  of  one 
twelfth  of  an  inch ;  while  in  the  cervical  region  the  dura  mater  and  the 
other  membranes  behind  the  cord  were  pressed  together  into  a  callous 


616 


AFFECTIONS  OF  THE   SPJNAL  COHP 


mass,  which  was  firmly  adherent  both  to  the  arch  of  the  atlas  and  to  the 
posterior  columns  of  the  cord. 

7.  It  is  possible  that  some  of  the  cases  supposed  to  be  gummatous 
may  Ju-ise  from  traumatic  or  other  causes ;  for,  as  we  see  hereafter,  pachy- 
meningitis cervicalis  is  a  not  infrequent  cause  of  paraplegia  when  there  is 
no  evidence  of  a  syphilitic  origin  (cf.  infra,  p.  675). 

Anatomy  of  the  compressed  cord. — As  far  baxjk  as  1856  Gull  discovered 
in  a  case  of  compression  paraplegia  granule  masses  (Gluge's  coi-puscles)  in 
the  tissues  of  the  cord ;  and  recently  the  state  of  the  spinal  cord  has  been 
thoroughly  investigated  by  modern  methods.    The  affected  part  may  be- 
come reduced  in  size  (so  that  sometimes  it  is  scarcely  as  thick  as  a  quill) 
and  flattened  or  distorted  in  shape.    Its  tissue  may  be  pale,  but  otherwise 
natural  to  the  naked  eye ;  or  it  may  obviously  have  lost  its  normal  struc- 
ture.   It  is  either  softened  or  (in  a  more  advanced  stage)  harder  than 
usual.    Under  the  microscope  the  neuroglia  is  seen  to  be  thicker  and  more 
fibrous  ;  the  nerve-tubes  have  no  longer  any  medullary  sheaths,  but  their 
axis-cylinders  \persist,  and  axe  often  increased  in  size.    Granule  masses  are 
abundant.    The  ganglion-cells  are  swollen  and  vacuolated,  or  shrunken  and 
degenerated.    This  chronic  change  extends  a  little  way  above  and  below 
the  spot  actually  compressed,  so  that  many  cases  of  paraplegia  from  com- 
pression of  the  cord  are  immediately  due  to  secondaiy  transverse  myelitis. 

Extrinsic  si/mptoms  of  compression  paraplegia. — At  the  bedside  we  , 
recognise  this  secondary  pai'alysis,  and  distinguish  it  from  primary  afi'ec- 
tions  of  the  spinal  cord,  not  so  much  by  peculiarities  in  its  proper  sym- 
ptoms as  by  the  fact  that  they  are  accompanied,  and  often  preceded,  by 
symptoms  due  to  interference  with  the  roots  of  the  nerves  arising  at  or  just 
above  the  level  of  the  lesion.  By  Charcot  these  are  termed  "  extrinsic  " 
symptoms,  while  he  gives  the  name  of  "  intrinsic  "  symptoms  to  the  loss  of 
movement  in  parts  lower  down,  to  the  anaesthesia,  and  to  the  other  effects 
of  pressure  upon  the  cord  itself.*  Erb  describes  the  fomier  as  belonging 
to  a  "  first  stage,"  the  latter  to  a  "  second  stage  "  of  the  disease. 

The  statement  that  the  earlier  symptoms  are  due  to  some  of  the  spinal 
nerves  having  their  roots  directly  involved  in  the  lesion  is  not  speculative  ; 
for  they  have  been  found  transparent,  greyish,  and  atrophied,  with  their 
fibres  in  a  state  of  fatty  degeneration. 

Chief  among  the  early  or  extrinsic  symptoms  is  pain  ;  and  few  points  in 
clinical  medicine  are  more  important  than  the  fact  that  this  is  referred 
by  the  patient,  not  to  the  seat  of  mischief,  but  chiefly  or  solely  to  those 
parts  to  which  the  affected  nerves  are  distributed.  Hence  there  is  always 
danger  of  mistaking  cases  of  spinal  disease  for  various  other  affections  \ 
now  for  occipital  or  brachial  tic,  then  for  pleurodynia,  and  again  for  gas- 
trodynia,  for  colic,  or  for  sciatica.  Very  often  the  pain  appears  to  be  fixed 
in  a  single  spot,  or  to  occupy  only  a  very  small  part  of  the  whole  surface 
supplied  by  a  single  ner^^e.  In  other  cases  it  shoots  through  all  the  main 
trunks  belonging  to  a  limb.  Charcot  laid  stress  on  its  burning  character 
and  on  the  absence  of  poinU  douloureux,  as  distinguishing  it  from  (idio- 
pathic) neuralgia ;  but  if  we  believe  ^\dth  Anstie  that  the  points  are  to  be 
detected  only  in  nerves  which  have  already  been  the  seat  of  pain  for  a 
considerable  time,  the  distinction  is  not  of  much  service. 

*  .^^f  extrinsic  and  intrinsic  are  also,  as  we  have  seen,  applied  to  lesions  of  the 

cord  its.lf,  and  to  those  which  afiect  it  from  outside,  respectively-iutru-niedullarv  and 
extra-medullary,  as  they  are  called  by  some  writers,  with  reference  to  the  mednlia  spinalis 
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Associated  with  the  pain  there  is  often  extreme  hypertesthesia.  The 
patient  may  be  unable  to  bear  the  slightest  touch  without  crying  out, 
while  every  movement  is  excessively  painful.  On  the  other  hand,  there  is 
sometimes  impaired  sensation  or  actual  antesthesia  over  more  or  less  of 
the  surface  to  which  the  affected  nerves  are  supplied.  The  nmscles  which 
they  supply  may  show  tonic  or  clonic  spasms,  or  become  paralysed  and 
atrophied,  with  loss  of  faradic  contractility  and  other  reactions  of  degene- 
ration. An  eruiDtion  of  zona  has  now  and  then  been  observed  in  the  course 
of  some  of  the  nerves  involved. 

These  pains  are  symptoms  of  compression  paraplegia  only  indirectly  ; 
they  depend  on  the  nerve-roots  being  pressed  upon,  and  may  occur  when- 
ever spinal  nerve-roots  are  involved  in  disease,  though  the  cord  may  re- 
main intact.  Thus  lateral  curvature  of  the  spine,  which  probably  never 
causes  paralysis,  is  frequently  accompanied  by  a  fixed  pain  in  one  or  more 
of  the  ribs  or  intercostal  spaces,  which  seems  to  be  due  to  pressure  upon 
nerves  as  they  are  passing  through  the  intervertebral  foramina.  In  the 
following  remarkable  case  of  medullaiy  sarcoma  of  the  vertebrae  there  was 
at  no  time  any  well-marked  paralysis. 

The  patient  was  an  errand-boy,  aged  sixteen,  who,  five  months  before  his  death,  began 
to  experience  pain  first  in  the  loins,  then  in  the  shoulders,  and  then  in  all  his  limbs.  His 
sufferings  became  almost  unbearable.  The  wliole  surfare  of  tlie  body  was  excessively 
tender,  but  especially  ti>e  lower  part  of  the  back.  The  pain  was  constant,  but  it  varied  in 
position.  There  was  numbness  and  a  sen-nation  of  tingliu<r  in  each  hand;  this  was  first 
noticed  in  the  fingers  supplied  by  the  idnar  nerve  on  either  side.  He  became  wasted  to  the 
TOost  extreme  degree.  Tlie  only  way  in  which  he  got  any  ease  was  by  lying  flat  on  his  back, 
wirii  his  legs  drawn  up.  Every  movement  of  his  neck,  and  of  any  part  below  it,  caused 
him  severe  pain.  One  day  he  became  insensible  and  had  a  series  of  epileptiform  seizures, 
in  one  of  whicli  he  died.  A  mass  of  white  medullary  new  growth  (with  microscopical 
characters  such  as  are  now  known  to  belong  to  the  sarcomata)  occupied  the  lumbar  glands, 
and  spread  from  them  to  the  intervertebral  discs,  eating  also  into  the  lumbar  vertebra;  them- 
selves. It  passed  up  in  front  of  the  spine  into  the  neck,  where  it  involved  part  of  the 
br.ichial  plexus  on  each  side;  but  nowhere  penetrated  into  the  vertebral  canal  or  implicated 
'the  membranes  of  the  cord.— C.  H.  F. 

There  seems  to  be  no  doubt  that  pain  is  more  marked  as  an  early  sym- 
ptom in  cases  of  malignant  disease  of  the  spine  than  in  those  of  other 
forms  of  compression  paraplegia.  Cruveilhier  long  ago  brought  together 
under  the  name  of  imrayligie  douloureuse  certain  cases  attended  with 
intense  lancinating  pains  in  the  nerves  of  the  sciatic  and  lumbar  plexuses, 
and  with  paralysis  of  their  muscular  branches.  It  has  been  since  ascer- 
tained that  a  large  majority  of  the  cases  in  question  are  instances  of 
malignant  disease  of  the  spine,  involving  the  roots  of  the  nerves  for  the 
lower  limbs  in  the  cauda  equina. 

The  reason  for  this  distribution  of  symptoms  seems  to  be  that  whereas 
the  lumbar  and  lowest  dorsal  vertebr£e  frequently  become  cancerous,  they 
•  are  not  often  affected  with  caries.    On  the  other  hand,  in  fourteen  consecu- 
tive cases  of  paraplegia,  due  to  Pott's  disease  of  the  vertobrje,  collected 
from  our  ijost-mortem  records  at  Guy's  Hospital,  the  caries  did  not  once 
•occupy  this  lower  part  of  the  spine.    The  few  other  cases  in  which  it  did 
occupy  this  position  Avere  without  paralysis  :  thus  in  one  instance  the  third 
and  fourth  lumbar  vertebrae  were  found  "  extensively  diseased,"  and  in 
another  the  eleventh  and  twelfth  dorsal  vertebrae  had  entirely  disappeared, 
so  that  on  straightening  the  spine  a  large  space  was  seen  in  front,  in  which 
the  sheath  of  the  cord  was  exposed ;  but  in  each  case  the  disease  had  been 
■entirely  latent  during  life,  for  the  patient  had  been  kept  in  bed  for  a 
•considerable  time  by  phthisis  or  some  other  malady,  and  thus  no  doubt  the 
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cord  escaped  being  compressed.  In  the  report  of  the  second  case  it  is  ex- 
pressly noted  that  repeated  questions  failed  to  elicit  any  complaint  of  pam^ 
whether  in  the  back  or  elsewhere. 

Pain  in  the  back  itself— rachialgia— although  not  infrequently  present 
as  an  early  symptom  of  compression  paraplegia,  is  far  less  constant  than 
one  might  have  expected.  It  may  assume  different  forms.  Certain  of  the 
spinous  processes  may  be  tender  on  pressure,  or  over-sensitive  to  a  slight, 
blow  or  jar,  or  to  a  hot  sponge,  or  the  patient  may  be  conscious  of  a  feel- 
ing of  stiffness  in  moving  the  back  or  the  neck,  according  to  the  seat  of 
the  mischief. 

Intrinsic  or  spinal  symptoms. — After  the  "extrinsic"  symptoms  have 
lasted  for  weeks,  months,  or  even  for  years — and  perhaps  been  regarded  a& 
neuralgic  or  "  rheumatic  " — they  are  succeeded  by  others  of  which  the  spinal 
origin  is  obvious.  These  "  intrinsic  "  symptoms  are  not  mere  results  of 
mechanical  pressure  on  the  cord  ;  for,  though  gradual  external  pressure 
may  probably  alter  the  shape  of  the  cord,  symptoms  only  begin  when  the- 
pressure  interferes  with  its  circulation  and  nutrition. 

The  course  of  the  paraplegia  is  such  as  might  be  inferred  from  the- 
nature  of  the  lesion  causing  it.  Sometimes  its  development  takes  place 
very  rapidly — within  two  or  three  days,  or  even  in  a  few  hours  ;  much  more 
often  it  occupies  several  weeks,  or  months.  The  patient  finds  his  legs; 
more  and  more  heavy,  especially  in  going  up  and  down  stairs  ;  he  becomes 
unable  to  stand  ;  at  last  he  cannot  even  move  his  toes  while  lying  in  bed. 
Subjective  sensations  of  numbness  or  pins-and-needles  often  precede  the 
motor  symptoms ;  but,  later  on,  loss  of  voluntary  power  over  the  muscles, 
generally  preponderates  over  loss  of  sensation.  In  some  cases  when  sensa- 
tion is  decidedly  affected  the  perception  of  temperature  and  of  pain  is. 
abolished,  while  tactile  sensation  is  good.  The  upper  limit  of  the  spinal 
lesion  is  commonly  well  marked,  especially  if  there  is  much  anaesthesia.  It. 
corresponds  more  or  less  exactly  with  the  seat  of  the  early  "  extrinsic  " 
pains  and  tenderness,  which  indeed  often  persist  after  paralysis  has  set  in. 
A  point  of  great  importance  is  that  secondaiy  changes  in  the  cord  seldom 
spread  upwards  beyond  the  point  of  compression :  occasionally  the  local 
myelitis  from  compression  leads  to  ascending  sclerosis  of  the  posterior 
median  columns  without  special  symptoms  ;  but  much  more  frequently  tO' 
descending  sclerosis  of  the  lateral  columns. 

Reflex  contractions  in  the  lower  limbs  ai'e  usually  more  readily  excited; 
than  under  noi-mal  conditions,  but  this  is  only  after  an  interval  of  reflex 
paralysis  following  immediately  on  a  total  transverse  lesion.* 

The  state  of  the  bladder  is  very  variable  ;  it  often  continues  to  act 
naturally  for  some  time  after  the  legs  have  begun  to  be  paralysed  ;  but  as- 
soon  as  the  paraplegia  is  complete,  retention  of  urine  at  once  follows. 

Some  forms  of  jmrcesthesia,  although  not  peculiar  to  compression  para- 
plegia, are  observed  frequently  in  these  cases.  One  is  a  retardation  in  the 
transmission  of  sensory  impressions  when  there  is  not  absolute  anaesthesia  ; 
fifteen,  twenty,  or  even  thirty  seconds  may  elapse  between  the  application 
of  a  stimulus  to  the  cutaneous  surface  and  the  perception  of  it  by  the 
patient.  This  we  shall  meet  with  again  as  a  symptom  of  Tabes.  Another 
is  a  peculiar  dysaesthesia,  a  distressing  "  vibration,"  which  is  excited  by 
slightly  pinching  a  limb  or  touching  it  with  anything  cold,  and  lasts  for 

*  See  on  this  point  Dr  Bastian's  paper  (' Mcd.-Chir.  Trans.,'  Ixxiii.  p.  151),  and 
remarks  by  Dr  Jackson,  Mr.  Bowlby,  and  Dr  Buzzard  ('  Aled.-Cbir.  Proc    February '25th 
1890).  ^  ' 
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several  minutes.  A  third  is  an  "associated  sensation"  which,  is  referred 
to  a  spot  upon  the  opposite  limb  corresponding  exactly  with  that  to  which 
the  stimulus  is  applied.  These  symptoms,  like  the  numbness  and  tingling 
above  mentioned,  disappear  when  anaesthesia  is  complete. 

It  is  important  to  notice  that  paraplegia  from  whatever  cause  is  not 
always  symmetrical,  one  leg  is  often  rather  worse  than  the  other. 

Diagnosis. — The  determination  of  compression  as  the  cause  of  para- 
plegia may  be  either  very  easy  or  very  difficult.  The  simplest  cases  of  all 
are  those  in  which  there  is  obvious  spinal  deformity,  for  the  short  round 
bend  or  sharp  angle  produced  by  Pott's  disease  is  unlike  anything  else. 
But  often  the  natural  configuration  is  preserved. 

Leyden  says  that  if  caries  occurs  in  either  the  lumbar  or  the  cervical 
region  there  is  rarely  any  projection  of  the  spinous  processes,  the  reason 
being  that  the  natural  cui*ve  of  those  parts  of  the  column  is  in  the  opposite 
direction ;  but  if  in  these  cases  the  patient  stoops  or  bends  the  head  for- 
ward, some  one  of  the  cervical  or  lumbar  spines  may  appear  unduly 
prominent.  It  is  important  to  observe  whether  the  vertebral  column  retains 
its  flexibility,  and  whether  in  the  neck  there  is  any  lateral  thickening  to  be 
felt. 

In  malignant  disease,  if  there  is  anything  to  be  detected  on  manipula- 
tion, it  is  the  presence  of  a  new  growth ;  but  the  pain,  the  seat  of  the  dis- 
ease, and  the  age  of  the  patient  may  help  diagnosis  (pp.  617-18). 

Cruveilhier,  in  his  hydatid  case  (p.  615),  discovered  between  the  twelfth 
dorsal  and  first  lumbar  vertebrae  a  spot  the  size  of  a  sixpence,  which  felt 
like  a  depression  smxounded  by  a  bony  ring.  This  he  took  for  the  remains 
of  a  spina  bifida ;  but,  as  he  said  with  regret,  if  he  had  rightly  interpreted 
what  he  observed,  and  had  ventured  upon  making  a  puncture,  the  patient 
might  perhaps  have  been  cured. 

It  is  chiefly  at  an  early  period  that  a  case  of  compression  paraplegia 
might  be  mistaken  for  functional  racliialgia.  Considering  the  frequency 
with  which  this  spinal  neurosis  is  associated  with  hysteria,  it  is  fortunate 
that  rachialgia  seldom  accompanies  hysterical  paraplegia.  Careful  exa- 
mination of  the  patient  would  probably  show  a  want  of  correspondence 
between  the  apparent  upper  limit  of  the  lesion  in  the  cord,  and  the  seat 
of  tenderness  and  pain  in  the  spinal  column. 

It  is  often  difficult  to  distinguish  cases  of  caries  of  the  vertebrae  or  of 
meningeal  tumour  from  those  of  primary  transverse  myelitis,  or  of  any  other 
affection  of  the  interior  of  the  cord  limited  to  a  particular  segment. 
Myelitis  is  often  accompanied  by  painful  sensations  referred  to  various 
parts  of  the  body,  and  by  the  peculiar  "  girdle-feeling  " — symptoms  which 
are  strictly  comparable  with  the  "  extrinsic "  symptoms  of  compression 
paraplegia,  and  which  dO'  not  always  differ  from  them  even  in  degree.  We 
must  admit  that  in  some  cases  diagnosis  between  the  two  forms  of  disease 
(in  fact,  between  primary  and  secondary  myelitis)  is  impossible. 

Prognosis. — Most  forms  of  paraplegia  by  compression  end  in  the  death 
of  the  patients,  but  their  duration  is  very  variable. 

According  to  Leyden,  cancer  of  the  vertebrae  commonly  runs  a  course 
of  some  months,  sometimes  of  more  than  a  year.  Among  fifteen  cases  in 
Guy's  Hospital  the  writer  found  the  duration,  from  the  earliest  symptoms 
till  death,  was  three  months  in  six,  under  a  year  in  eight,  and  fifteen  months 
in  one  patient.* 

*  Wlien  the  upper  cervical  vertebrffi  are  affected,  the  fatiil  issue  is  sometiines  preceded 
b;^-  delirium  and  stupor,  for  which  no  explauation  can  be  fouud  in  the  autopsy. — C.  H.  F. 
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Meningeal  tuinours  are  described  by  Erb  as  slower  in  their  effects  j 
some  cases  end  in  eight  or  ten  months,  others  in  from  two  to  hve  years; 
others  last  longer  still,  even  to  a  period  of  fifteen  years.  In  one  of  Dr 
Fagge's  two  cases  the  duration  of  the  disease  was  sixteen  months,  and  in 
the  other  two  years,  if  we  reckon  from  the  time  when  pain  in  the  back  was 
first  complained  of ;  one  patient  died  of  pnemaionia,  the  other  of  renal 
suppuration. 

The  only  kind  of  paraplegia  from  compression  in  which  recovery  of 
power  over  the  limbs  appears  to  be  possible,  is  that  due  to  caries  of  the 
spine.  Of  such  cases  many  do  well ;  among  six  which  came  under  Erb's 
obseiwation  in  one  year,  only  one  ended  fatally,  the  remaining  five  being 
cured  or  greatly  relieved.  Charcot  refers  to  two  patients,  who  had  their 
lower  limbs  completely  paralysed  for  eighteen  months  and  two  years 
respectively,  and  who  nevertheless  recovered  perfectly.  A  favourable  result 
after  loss  of  power  for  seven  months  is  mentioned  below. 

One  might  well  have  doubted  whether  in  these  cases  of  caries  of  the 
vertebrae,  in  which  recovery  takes  place  from  compression-paraplegia,  in- 
flammation of  the  cord  itself  has  ever  occurred.  But  an  observation  of 
Michaud,  which  is  cited  by  Charcot,  shows  that  this  really  is  so. 


A  woman  who  liad  regained  the  use  of  her  legs  for  more  than  two  years,  after  suffering 
from  compression  paraplegia  with  caries,  died  of  hip-joint  disease.  The  cord,  at  the  level 
of  the  spinal  affection,  was  found  reduced  to  the  thickness  of  a  goose-quill,  its  sectional 
area  being  not  more  than  one  third  of  that  of  a  healthy  cord  in  the  same  region.  It  waa 
of  firm  consistence  and  grey  in  colour;  in  other  words,  it  seemed  to  be  affected  with 
sclerosis  iu  an  advanced  stage.  The  microscope,  however,  showed  that  a  considerable 
number  of  nerve-fibres  possessing  medullary  sheaths  were  embedded  in  the  thick  dense 
fibrous  material  which  gave  it  these  appearances.  Only  one  of  the  grey  cornua  remained, 
and  this  displayed  but  a  small  number  of  uninjured  nerve-cells. 


Treatment. — The  most  important  means  of  treatment  in  cases  of  para- 
plegia from  angular  curvature  is  complete  rest  in  the  recumbent  and,  as 
much  as  possible,  in  the  prone  position. 

When  this  is  impracticable,  or  when  it  has  been  continued  with  good 
results,  and  the  patient  is  first  allowed  to  sit  up,  a  valuable  means  of 
securing  rest  for  the  diseased  part  is  Sayre's  method  of  applying  a  plaster- 
of-Paris  bandage,  rolled  round  the  body  while  the  patient  is  suspended  from 
the  head,  chin,  and  armpits  by  a  suitable  apparatus. 

Cod-liver  oil  should  be  administered,  and  every  effort  made  by  fresh  air 
and  abundant  food,  particularly  of  a  fatty  nature,  to  combat  the  tuberculous 
process.  The  use  of  iodide  of  potassium  in  very  large  doses  may  sometimes 
be  followed  by  such  remarkable  recovery  as  in  the  following  case. 

In  1890  tlie  writer  had  under  his  care  a  young  woman  of  twenty-three,  with  complete 
motor  and  sen>ory  paraplegia  from  vertebral'caries.  Slie  had  been  the  subject  of  angular 
dorsal  curvature  since  childhood,  with  tuberculous  disease  of  one  hip-joint';  and  for  seven 
months  had  been  completely  paralysed  up  to  the  waist,  with  some  vesical  symjjtoms  in 
addition.  After  the  example  of  some  American  physicians,  large  doses  of  iodides  of 
potassium  and  sodium  were  prescribed,  increasing  in  amount  and  frequency  until  half  a 
drachm  was  taken  every  two  hours;  much  distress  from  iodism  was  produced,  and  tli'e 
drug  was  stopped  every  ten  or  fourteen  days  for  a  short  time ;  but  the  patient  persevered 
with  the  unpleasant  treatment,  and  was  rewarded  by  finding  first  sensation  and  then 
motion  return  in  one  foot.  Continuance  of  tlie  iodide  treatment  ended  in  both  feet  and 
ankles  recovering,  and  after  about  two  months  sensation  was  completely  regained,  and  she 
was  able  to  move  her  legs  freely  in  bed.  "  ' 

She  continued  taking  iodide  of  potassium  in  ten-grain  doses  every  four  hours  while 
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iiwake,  aud  after  three  mouths  walked  out  of  the  ward  with  complete  restoration  of  sen- 
satiou  aud  movement  in  her  limbs. 

It  is  probable  that  mercury  and  iodide  of  potassium  are  both  capable  of 
curing-  paraplegia  which  is  due  to  syphilitic  gummata  pressing  on,  or 
growing  into,  the  cord ;  and  this  treatment  should  never  be  omitted  in  any 
case  of  paraplegia  from  pachymeningitis,  which  may  possibly  be  of  venereal 
origin. 

Charcot  was  convinced  of  the  value  of  the  actual  cautery.  This  ancient 
and  formerly  much-used  remedy  has  been  applied  in  two  ways,— by  searing 
the  skin  on  each  side  of  the  spine,  or  by  making  incisions  and  cauterising 
the  wounds.  After  witnessing  a  trial  of  each  the  present  writer  would  dis- 
suade from  both. 

Of  late  yeai's  antiseptic  surgery  has  successfully  dealt  with  paraplegia 
from  compression  by  the  products  of  vertebral  caries.  Many  cases  in  the 
hands  of  MacEwen  have  been  now  recoi'ded  in  which  the  laminae  have 
been  exposed,  trephined,  or  resected,  and  the  caseous  material  cleared  out ; 
and  this  severe  operation  has  again  and  again  proved  successful. 

Mr  Horsley  published  a  remarkable  case  in  which  he  resected  the  spine 
in  a  patient  of  Sir  Wm.  Gowers,  who  had  diagnosed  the  existence  of  an 
intra-vertebral  tumom'  pressing  on  the  cord.  The  tumour  was  found  and 
removed,  and  the  jDatient  was  not  only  relieved  from  excruciating  suf- 
fering, but  was  restored  to  power  of  locomotion  ('  Med.-Chir.  Trans.,'  1888). 
So  brilliant  a  result  of  the  combination  of  the  skill  of  the  physician  in 
detecting  and  the  skill  of  the  surgeon  in  removing  an  organic  lesion  can 
scarcely  be  more  than  a  rare  event ;  but  even  one  such  case  encourages 
efforts  to  localise  and  define  a  lesion,  and  justifies  the  boldest  operations 
when  so  directed. 

Myelitis. — Among  the  intrinsic  lesions  of  the  spinal  cord  which  cause 
paraplegia,  the  most  important  and  by  far  the  most  frequent  is  one  which 
is  now  believed  by  most  pathologists  to  be  inflammatory,  and  is  therefore 
termed  myelitis. 

Acuti'  diffuse  myelitis* — It  has  long  been  known  that  in  many  cases  of 
paraplegia  the  cord  is  found  after  death  to  be  more  or  less  extensively 
softened ;  and  from  the  time  of  OUivier  the  opinion  has  been  maintained 
that  the  morbid  process  in  question  is  of  an  inflammatory  nature.  There 
are,  indeed,  obvious  objections  to  such  a  view.  It  involves  the  admission 
that  a  remarkable  contrast  exists  between  softening  of  the  cord  and  a 
similar  change  in  the  brain.  The  latter  (as  we  shall  hereafter  find)  is  most 
frequently  the  result  of  a  deficient  supply  of  arterial  blood  to  the  affected 
part  of  the  cerebral  substance  ;  and  when  it  is  inflammatory  it  is  almost 
always  traceable  to  some  definite  local  irritation.  The  former,  on  the 
other  hand,  can  very  seldom  be  shown  to  be  secondary  to  interruption  of 
the  blood-supply,  and  its  chief  causes  are  supposed  to  be  functional  exhaus- 
tion or  exposure  to  cold.  A  more  serious  difficulty  is  that  the  histological 
appearances  correspond  only  partially  with  those  which  are  seen  in  inflamed 
tissues  generally,  and  that  even  the  naked-eye  changes  are  not  altogether 
such  as  are  met  wdth  in  the  spinal  cords  of  animals  when  inflammation  has 
been  artificially  set  up.  Leyden,  for  example,  induced  myelitis  in  dogs  by 
injecting  solution  of  arsenic,  and  obtained  greenish  patches  of  purulent 
infiltration,  surrounded  by  vascular  zones ;  but,  in  human  pathology,  the 

*  Acute  softouiiig  of  the  cord— Red  aud  yellow  softening — Myelouialacia. 
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presence  of  suppuration  in  the  cord  is  quite  exceptional.  On  these  and 
other  grounds  Dr  Bastian  regards  most  cases  called  acute  myelitis  not  as 
strictly  inflammatory,  but  as  a  process  of  softening  secondary  to  thrombosis 
or  other  vascular  changes. 

The  late  Dr  Moxon,  in  his  Croonian  Lectures,  drew  attention  to  the 
scanty  vascular  supply  of  the  lower  part  of  the  cord  owing  to  the  few- 
ness, small  calibre,  rnd  prolonged  course  of  its  arteries,  and  to  its  not  hav- 
ing, like  the  brain,  an  internal  set  of  vessels  in  addition  to  those  of  its 
pia  mater.  He  justly  argued  that  this  anatomical  condition  may  explain 
some  of  the  peculiarities  of  anaemia,  thrombosis,  and  inflammation  as  they 
affect  the  spinal  cord. 

Anatomij. — The  colour  of  the  spinal  cord  when  softened  is  very  variable. 
Sometimes  its  tissue  is  pink  or  bright  red  from  vascular  injection;  some- 
times it  is  mottled  with  small  ecchymoses  ;  or  it  may  be  so  saturated  with 
extravasated  blood  (hsemato-myelitis)  that  it  looks  like  pure  hsemorrhag" 
("  spinal  apoplexy  "  if  there  be  such  a  thing).  Probably  all  these  appear- 
ances are  confined  to  an  early  stage  of  the  inflammatory  process  ;  for  after- 
wards the  blood  undergoes  changes  which  give  to  the  affected  parts  a 
tawny  yeUoiv  tint,  due  to  the  presence  of  haematoidin  crystals  and  of  fatty 
degeneration  in  the  form  of  "  compound  granule  corpuscles."  If  no  hsemor- 
rhage  has  occurred,  the  softened  spot  as  a  rule  is  ivliite  ;  *  or  in  rare  cases 
of  a  greenish  tint. 

We  must  not  forget  that  one  part  of  the  spinal  cord  being  softer  than 
the  rest,  or  looking  difiluent,  may  result  from  bruising  with  the  bone  forceps 
during  the  autopsy,  even  though  made  by  a  practised  assistant.  The 
microscope  here  affords  valuable  assistance.  As  Dr  Frederick  Taylor  re- 
marks, the  more  softened  the  cord,  the  more  difficult  it  is  to  get  satisfactory 
results  from  the  usual  hardening  processes,  and  it  is  therefore  generally 
desirable  to  examine  some  portion  of  the  cord  under  the  microscope  in  the 
fresh  condition  ('  Allbutt's  System,'  vol.  vii,  pp.  8,  9).  In  most  cases  one 
has  only  to  spread  out  a  little  of  the  softened  tissue  between  a  slide  and  a 
cover-glass  in  order  to  find  numbers  of  opaque  mulberry-like  aggregations 
of  fatty  granules,  the  well-known  compound  granule  masses  or  "  corpuscles 
of  Gluge."  These  structures,  when  present  in  large  numbers  in  one  part 
and  absent  in  others,  are  undoubted  evidence  of  local  lesion.  They  are 
fully  developed  at  an  early  period.  Thus  there  were  large  numbers  of 
them  in  the  spinal  cord  of  a  patient  who  was  under  the  care  of  Dr 
Frederick  Taylor  in  Guy's  Hospital  in  1873,  and  who  died  Avithin  eleven 
days  from  the  commencement  of  his  symptoms,  and  not  more  than  four- 
teen days  after  the  occurrence  of  a  slight  injury  that  perhaps  set  up  the 
disease.  In  such  cases  they  are  not  generally  accompanied  by  an  obvious 
infiltration  of  leucocytes,  or  by  the  presence  of  any  diffused  granular 
matter,  but  lie  embedded  among  nervous  elements. 

Granule  masses  are  not  infrequently  discovered  when  there  is  no  obvious 
softening,  and  even  when  there  is  no  marked  change  of  colour,  or,  at  most, 
only  a  pinkish-gi-ey  tint,  with  some  blurring  of  the  pattern  on  a  cut  surface'. 
In  a  fresh  frozen  section  the  blood-vessels  are  seen  to  be  distended,  their 
lymphatic  sheaths  full  of  leucocytes  and  larger  (?  endothelial)  cells,  and 

*  Is  white  softening  ever  observed  when  death  has  occurred  at  a  very  early  stao-e  ? 
T  have  not  found  any  instance  among  cases  which  have  proved  rapidly  fatal  at  Guv's 
Hospital,  although  Jaccoud  speaks  of  a  myelite  sup  puree  {' hes  Paraplecies,'  p  545)  _ 
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often  blood-discs  are  seen  extravasated.  In  many  cases  after  the  cord  has 
been  soaked  in  a  dilute  solution  of  chromic  acid  for  two  or  three  weeks  one 
can  see  at  a  glance  what  parts  are  diseased,  since  they  remain  colourless 
instead  of  tui'ning  green.  A  microscopical  examination  of  thin  sections 
shows  that  the  nerve-fibres  have  their  axis-cylinders  greatly  swollen  and 
varicose,  that  the  ganglion-cells  are  much  enlai'ged  and  granular,  or  perhaps 
vacuolated,  and  the  axon  thickened.  Subsequently  the  ganglion-cells  dis- 
appear, the  fibres  atrophy,  and  little  remains  but  Deiters'  corpuscles  and 
Gluge's  granule  masses. 

The  network  of  the  nem'oglia  is  thickened,  while  its  cells  are  increased 
in  size  and  augmented  in  numbers,  and  sometimes  contain  more  than  one 
nucleus.  More  or  less  infiltration  of  leucocytes  is  seen  in  the  interstices 
between  the  nerve-fibres ;  but  actual  suppui'ation  is  very  rare,  and  probably 
is  always  secondary  to  septic  meningitis.  Such  appearances  seem  to  be 
conclusive  as  to  the  inflammatory  nature  of  the  process,  and  so  is  the 
presence  of  lymph  in  the  tissue  of  the  pia  mater  of  the  cord  or  in  the  sub- 
arachnoid space,  where  it  is  sometimes  in  sufiicient  quantity  to  be  visible 
to  the  naked  eye. 

Acute  myelitis  is  never  limited  to  the  anterior  or  posterior  cornua  of 
the  cord,  nor  to  any  one  of  its  columns.  It  is  a  diffuse  or  "  indiscriminate  " 
process,  not  what  the  German  pathologists  call  a  "  system-lesion,"  or, 
as  we  may  say,  a  "  columnar  "  disease.  It  may  begin  from  the  surface, 
in  sequence  to  meningitis  ("  annular  "  myelitis),  or  it  may  occupy  the  grey 
matter  around  the  neural  canal  (''  central  "  or  "  peri-ependymal "  myelitis)  ; 
it  may  affect  the  entire  breadth  of  the  cord,  including  both  comua  and 
columns  transverse  "  or  "  segmental  "  myelitis)  ;  it  may  be  "  dissemi- 
nated "  in  minute  patches  ;  or,  lastly,  it  may  rapidly  spread  over  large  por- 
tions of  the  cord  as  a  progressive  ascending  myelitis. 

Course. — The  clinical  course  of  myelitis  is  not  always  that  of  an  acute 
inflammation,  although  it  always  begins  as  one.  Sometimes,  indeed,  it 
sets  in  with  fever  and  ends  fatally  in  a  few  days,  but  in  many  cases  it  is 
tmattended  with  febrile  disturbance,  and  goes  on  for  months  before  it 
terminates,  either  in  the  death  of  the  patient  or  in  his  more  or  less  com- 
plete recovery.  What  justifies  the  name  of  acute  softening  or  acute 
myelitis  is  the  fact  that  its  onset  is  more  or  less  sudden  and  its  develop- 
ment rapid,  so  that  the  paralysis  is  complete  within  a  week  or  two. 

^Etiology. — According  to  Erb,  inflammation  of  the  cord  is  more  frequent 
between  the  ages  of  ten  and  thirty  years  than  in  older  persons.  But 
twenty-five  consecutive  cases  of  fatal  primary  diffused  myelitis  at  Guy's 
Hospital  were  pretty  uniformly  distributed  over  the  several  decenniid 
periods  from  ten  to  fifty,  and  three  of  them  occurred  in  patients  between 
fifty  and  sixty  years  old.  It  is  certainly  a  rare  disease  in  children  and  in 
old  people  above  sixty — as  would  be  supposed  from  the  nature  of  its  ante- 
cedents. Most  of  the  above  cases  occurred  in  men,  the  proportion  being 
19  to  6.  This  may  also  depend  on  the  fact  that  men  are  more  exposed 
than  women  to  its  probable  exciting  causes. 

Sometimes  myelitis  follows  as  the  result  of  exposure  to  cold,  particularly 
to  wet.  Many  instances  of  this  have  been  published,*  and  our  records 
at  Guy's  Hospital  supply  many  others. 

*  See,  for  example,  the  first  three  of  Dr  Bristowe's  cases  ('Brit.  Med.  Jonrn..'  1888,  ii, 
p.  1369),  and  one  described  hy  Dr  Duffin  in  the  'Clinical  Jonnial,'  where  the  cause 
appeared  to  be  a  draught  of  cold  air  through  the  open  porthole  of  a  ship. 
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Thus,  in  1876,  ii  custom-house  officer  was  admitted  into  the  hospital  with  nearly  com- 
plete paraplegiH,  who  liad  been  well  until  eight  days  previously,  when  lie  was  obliged  to 
remain  for  twenty-four  hours  in  a  barge,  where  everything  was  soaking  wet.  On  the  very 
next  day  he  was  attacked  with  pains  in  tlie  joints,  which  he  believed  to  be  rheumatic;  his 
urine  began  to  run  away;  and  two  days  later  his  feet  and  hands  and  back  felt  numb. 

Another  patient,  who  was  brought  in  on  January  29th,  1875,  had  on  the  18th  of  that 
month  got  wet  and  caught  cold.  Tliree  days  afterwards  he  passed  iiis  water  into  his  bed 
without  knowing  it,  and  his  legs  became  numb  and  powerless. 

Cases  of  acute  myelitis  have  followed  sleeping  on  the  damp  ground 
or  in  snow,  and  prolonged  immersion  in  water,  as  when  a  person  narrowly 
escapes  drowning.  Ditchers  and  other  men  who  work  up  to  their  knees 
in  water,  and  women  who  have  tramped  through  rain  till  their  skirts 
are  soaked  through,  seem  particularly  liable  to  this  disease. 

Great  bodily  fatigue  also  seems  to  play  an  important  jDart  in  the 
aetiology  of  the  disease.  When  it  occurs  in  soldiers  on  active  service,  as  is 
said  to  be  frequently  the  case,  it  has  been  ascribed  to  exhaustion  of  the 
spinal  cord  from  forced  marches,  or  to  exposure  to  cold  and  wet,  or  to  both 
causes  combined.  The  following  case  in  point  was  recorded  by  Sir  William 
Gull  (•  Guy's  Hosp.  Rep.,'  1856,  Case  10). 

A  yo\nig  man,  after  walking  twenty-eicht  miles  to  seek  for  work,  passed  the  night  of 
July  8tti,  1855,  in  a  brick-field.  On  the  lotli  he  walked  tliirtv-two  miles;  the  day  was  wet, 
and  he  allowed  his  clothes  to  dry  upon  him.  Next  day  he  felt  as  well  as  usual,  but  in  the 
afternoon,  while  he  was  sauntering  in  a  garden,  his  legs  suddenly  gave  way  under  him,  and 
he  fell  down.  He  was  admitted,  six  days  later,  completely  paraplegic.  He  was  healthy  and 
floiid-looking ;  but  it  slionld  be  stated  th:it  he  had,  about  a  fortnight  previously,  been 
unable  to  puss  his  water  for  a  period  of  twelve  hours.    He  died  in  less  than  a  month. 

A  great  muscular  effort,  such  as  causes  a  pain  in  the  back,  has  been 
followed,  after  an  interval  of  a  day  or  two,  by  paraplegia.  An  instance  of 
this  has  already  been  cited  in  the  case  of  a  dock  labourer. 

Another  example  of  it  occurred  in  Guy's  Hospital  in  1863:  a  railway  jiorter.  aged 
thirty-two,  was  pushing  a  Ciirringe  with  his  back,  wlien  he  suddenly  gave  a  jump  to  escape 
falling  into  a  pit,  and  so  ricked  bis  spine;  for  a  moment  he  felt  powerless,  but  was  able  to 
resume  his  work,  and  worked  as  u>nal  on  the  next  day.  On  the  day  after,  however,  he  was 
walking  in  the  street,  wlien  he  suddenly  became  paralysed  and  fell  down. 

Both  these  cases  ended  fatally  in  about  six  weeks.  At  the  autopsy  no  injury  to  the 
bones  or  tlic  licaments  could  be  discovered  ;  but  in  the  dock  labourer  there  was  softening 
of  tlie  cord  in  the  dorsal  region,  and  the  affected  part  had  a  greenish  colour,  from  the  pre- 
sence of  extravasated  blood.  The  microscopical  examination  revealed  no  further  proof  of 
inflammation  ;  but  if  modern  methods  of  investigation  could  have  been  used,  we  might  have 
been  more  successful. 

Acute  paraplegia  occasionally  appears  as  a  sequel  or  complication  of 
a  specific  fever.  Virchow  has  recorded  ('  Ges.  Abhandl.,'  p.  683)  an  in- 
stance in  which  chronic  myelo-meningitis  came  on  a  feAV  months  after 
recovery  from  enteric  fever.  Westphal  examined  the  bodies  of  two  patients, 
who  became  paraplegic  during  the  eruptive  stage  of  smallpox,  and  in  both 
cases  he  found  disseminated  myelitis.  Myelitis  does  not  appear  to  follow 
typhus  or  relapsing  fever,  and  is  unknown  as  a  sequel  of  scarlatina,  measles, 
pneumonia,  or  acute  rheumatism.  In  fact,  syphilis  is  the  only  specific  fever 
of  which  acute  paraplegia  is  more  than  an  exceptional  sequel. 

That  acute  paraplegia  often  follows  sijjohilis  there  is  no  doubt;  the 
only  question  is  whether  it  is  always  due  to  myelitis. 

In  one  remarkable  case  of  acute  myelitis,  which  ended  very  quickly 
in  death,  Baumgarten  found  the  characteristic  bacilli  of  anthrax  in  the 
blood  as  well  as  in  the  spinal  cord  ('  Arch.  f.  Heilk.,'  1876).    The  paraplegic 
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form  of  rabies  nonnal  in  rabbits  and  occasionally  seen  in  man,  as  in  Dr 
Bristowe's  case  {supra,  p.  408),  is  probably  due  to  acute  myelitis. 

Either  pregnancy  or  the  puerperal  state  may  be  attended  with  paralysis 
of  the  lower  limbs.  A  woman  was  under  the  ^^Titer's  care  in  December, 
1889,  suffering  from  complete  paraplegia,  probably  due  to  myelitis,  which 
followed  severe  puerperal  convulsions  with  albuminuria;  she  slowly 
recovered. 

There  is  some  reason  to  believe  that  sexual  excesses  have  a  share  in 
the  aetiology  of  diffused  myelitis,  although  it  is  very  difficult  to  say  how 
large  a  one.* 

None  of  these  "  causes  "  can  be  regarded  as  constant  or  pathogenic,  and 
their  influence  is  at  most  predisposing.  Nor  has  the  attempt  to  discover  a 
specific  infective  cause  of  acute  myelitis  yet  been  successful.  Its  following 
some  specific  fevers,  and  particularly  syphilis,  septic  endocarditis,  and  other 
forms  of  pyaemia,  suggests?  this  hypothesis ;  but  only  occasionally  have 
streptococci  or  diplococci  been  found  after  death  (Buzzard  and  R.  Russell, 
'  Clin.  Trans.,'  1898,  p.  185). 

Clinical  history. — The  symptoms  of  primary,  acute,  diffused  myelitis 
are  first  those  of  paraplegia  as  above  described,  including  retention  of 
urine  and  other  pelvic  symptoms. 

Beside,  however,  causing  akinesia,  impairment  of  sensation,  dysses- 
thesise,  disorder  of  the  reflex  functions  of  the  cord,  and  the  like,  myelitis 
is  often  attended  with  another  set  of  symptoms,  namely,  painful  sensations 
referred  to  various  parts  of  the  body.  In  some  instances  the  seat  of  pain 
is  in  the  back ;  it  there  varies  greatly  in  intensity ;  it  may  either  be 
confined  to  one  or  two  spinous  processes,  or  diffused  along  the  whole  length 
of  the  cord ;  there  may  be  extreme  tenderness  on  pressure,  or  this  may 
be  altogether  absent.  The  symptom  of  pain  is  usually  referred  to  the 
spinal  meningitis  which  so  often  accompanies  acute  myelitis,  but  the 
following  cases  prove  that  this  is  not  always  the  case.  In  other  instances 
the  pain  is  referred  to  the  front  of  the  chest,  or  to  the  epigastrium,  or  to 
one  or  more  of  the  limbs. 

One  patient,  a  girl  of  nineteen,  was  attending  Guy's  Hospital  for  pain  in  the  chest, 
wlien  she  one  day  fell  down  in  the  waiting-room,  struck  with  paraplegia.  Another,  a  man 
aged  forty-nine,  had  complained  of  a  fixed  pain  in  the  left  hip  for  eight  weeks  before  any 
definite  sign  of  spinal  mischief  showed  itself.  A  third,  a  man  aged  fifty-one,  suffered  at 
first  from  severe  burning  pains  in  the  soles  of  the  feet,  which  continued  night  and  day  for 
a  considerable  time.  Tliese  cases  all  terminated  fatally,  and  in  each  of  them  the  bones  and 
ligaments  and  meninges  were  found  to  be  healthy,  and  the  disease  to  be  limited  to  the  sub- 
stance of  the  cord  itself. — C.  H.  F. 

Sometimes  pain  is  accompanied  by  a  sense  of  constriction,  as  if  a  cord 
were  tightly  bound  round  the  waist,  or  as  if  the  chest  were  fixed  in  a  vice. 
We  noticed  that  this  symptom,  to  which  German  writers  give  tlie  special 
name  of  Giirtelgefiihl  (girdle-feel),  is  particularly  marked  in  cases  of  ex- 
trinsic paraplegia  due  to  compression  of  the  cord.  It  may  also  occur  in 
primary  myelitis,  but  the  majority  of  cases  are  unattended  with  either  pain 
or  girdle-feeling. 

The  course  of  myelitis  differs  widely,  not  only  according  to  the  nature 
and  seat  of  the  morbid  change  in  the  cord,  but  also  in  individual  cases 

*  Men  who  have  been  indulging  their  passions  too  freely,  especially  if  they  are  weakly 
or  very  young,  often  experience  ])ains  in  the  back  and  limbs,  which  seem  to  be  due  to 
exhaustion  of  the  lower  spinal  centres,  and  it  is  possible  that  these  symptoms  may  in  some 
cases  denote  the  first  step  of  myelitis. 
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which  appear  to  resemble  one  another  closely.  The  disease  sometinies 
sets  in  with  malaise  and  fever,  and  even  with  rigors.  A  case  in  point 
occurred  at  Guy's  Hospital  in  1872, 

A  man  aged  fifty-one,  who  was  much  exposed  to  weather,  one  day  began  to  shiver,  and 
was  attacked  with  severe  pains  running  down  the  back  of  the  thiglis  and  calves,  and  the 
insides  of  the  arms.  He  remained  in  bed  for  four  days,  after  which  the  pains  left  liira,  and 
he  went  to  work  again.  Next  day  he  lost  all  power  in  his  limbs,  and  he  died  of  dyspnoea 
about  eight  days  afterwards. 

Paralysis  often  shows  itself  suddenly,  and  this,  as  Erb  remarks,  is 
almost  the  only  reason  for  calling  such  cases  acute  myelitis,"  since  they 
are  often  unattended  with  febrile  symptoms,  and  their  duration  may  be 
prolonged  over  a  period  of  many  months.  In  most  cases  of  acute  myelitis, 
however,  death  takes  place  in  a  few  days  or  two  or  three  weeks.  It  is 
comparatively  rare  for  the  disease  to  be  prolonged  in  a  chronic  form. 

Prognosis. — Many  patients  suffering  from  acute  paraplegia  get  perfectly 
well,  but  whether  there  was  inflammation  of  the  cord  is  in  most  cases 
nncertain.* 

An  observation  made  by  Michaud,  on  a  woman  who  died  from  caries 
of  the  hip  and  vertebrae,  shows  that,  in  spite  of  the  occurrence  of  well- 
marked  myelitis,  recovery  from  paraplegia  due  to  external  compression 
may  take  place,  though  the  affected  part  of  the  cord  retains  signs  of  a 
morbid  change.  This  case  may  perhaps  be  taken  as  proving  the  possibility 
of  complete  subsidence,  with  return  of  normal  function,  of  those  local  and 
slight  forms  of  myelitis  which  we  may  suppose  to  be  present  in  partial 
and  transitory  forms  of  spinal  paralysis.  This  conclusion  is  further  sup- 
ported by  the  fact  that  in  such  cases  recoveiy  is  often  incomplete  ;  since 
it  is  more  reasonable  to  suppose  that  an  organic  affection  of  the  cord  may 
subside  than  that  a  merely  functional  disorder  should  be  permanent. 

The  prognosis  is  generally  unfavourable  when  there  is  complete  para- 
plegia with  pelvic  symptoms  ;  but  even  to  this  rule  there  are  some  remark- 
able exceptions.  Two  have  been  recorded  by  Wilks  in  his  '  Lectures  on 
Diseases  of  the  Nervous  System.' 

One  is  the  case  of  a  gouty  man,  aged  fifty-two,  who  had  been  losing  power  over  his  lower 
limbs  and  his  bladder  for  a  fortnight,  so  that  on  admission  into  Guy's  Hospital  he  could 
not  move  his  legs,  and  had  partial  loss  of  feeling  up  to  the  umbilicus.  Reflex  movements 
persisted.  The  urine,  which  was  ammoniacal,  had  to  be  drawn  off  twice  daily.  Afterwards 
he  had  a  feeling  of  tightness  round  the  lower  part  of  the  chest  and  the  abdomen,  and  he 
experienced  numbness  passing  down  the  arms  into  the  fingers.  He  gradually  got  worse; 
and  about  a  fortnight  after  his  admission  he  became  feverish,  with  a  quick'  pulse,  a  red 
tongue,  rigors,  and  hiccough;  a  bedsore  was  forming,  and  the  urine  ran  away  from'  him; 
moreover  his  mind  became  clouded.  Dr  Wilks  tliought  that  he  was  suffering  from  supl 
purative  nephritis,  and  had  not  many  hours  to  live.  For  some  days  he  remained  in  a 
precarious  state,  and  then  his  symptoms  abated.  He  began  to  regain  some  degree  of  power 
in  his  legs,  and  from  this  time  he  made  a  rapid  recovery ;  he  sat  up  in  bed,  he  ceased  to 
require  the  catheter,  he  got  into  a  chair,  he  asked  for  crutches,  he  walked  about  the  ward 
and  finally  he  left  the  hospital:  this  was  exactly  two  months  after  his  admission,  and  six 
weeks  from  the  time  when  his  paralysis  became  complete.  This  patient  showed  himself 
several  weeks  later,  still  quite  well. 

The  other  case  is  that  of  a  woman  of  middle  age,  who  came  in  suffering  from  almost 
complete  paraplegia,  which  had  begun  a  few  days  before.    It  was  accompanied  by  pain  and 

*  Eichhorst  and  Naunyn  found  in  experiments  upon  young  dogs,  that  after  thev  had 
cut  through  the  spuial  cord  in  the  lower  dorsal  region  the  lesion  was  slowly  and  partially 
repan-ed;  a  few  nerve-fibres  with  double  contour  were  developed  in  the  new  material  which 
filled  up  the  gap,  and  motor  power  and  sensation  were  to  some  extent  refrained  These 
results,  however,  have  not  been  confirmed  by  the  more  recent  investigations"  of  Goltz  and 
Freusberg,  and  it  is  certain  that  in  man  the  cord  has  no  such  powers  of  repair 
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■swelliug  of  tlie  joii)ts,  with  some  febrile  disturbance.  She  complained  of  great  pain  in 
the  limbs,  twitching  of  the  muscles,  and  of  a  sense  of  constriction  round  the  waist.  The 
urine  was  ammoniacal,  and  the  sphincter  aui  was  paralysed  ;  a  bedsore  formed,  wiiich 
ended  in  a  deepjslough.  Yet  after  three  weeks  she  began  to  recover,  and  at  the  end  of  Hve 
months  she  was  discharged  perfectly  well. 

The  following  case  of  apparently  acute  anterior  myelitis  also  ended  in 
recovery. 

The  writer  saw  in  January,  1888,  with  Dr  Cock,  of  Peckham,  a  boy  thirteen  years  old, 
•who  a  week  before  had  been  unable  to  pass  his  water.  It  was  drawn  off,  and  tliere  had 
been  more  or  less  incontinence  since.  Three  or  four  days  before,  his  legs  began  to  feel 
weak  ;  and  when  seen  he  was  almost  completely  paralysed  below  the  waist,  with  sensation 
unimpaired,  the  knee-jerk  abolished,  and  the  plantar  and  cremasteric  reflex  almost  absent. 
He  had  scarcely  any  power  to  expel  either  urine  or  fieces.  There  were  no  convulsions, 
and  neither  stiffness  nor  pain  of  any  kind.  Sensation  was  apparently  normal,  so  that  it 
was  difficult  to  fix  the  upper  limit  of  paralysis.  The  next  day  priapism  came  on  and  bulla3 
appeared  on  the  paralysed  legs.  The  temperature  remained  normal  or  subnormal.  There 
was  no  tenderness  along  the  spine  either  to  pressure  or  to  contact  with  a  warm  sponge. 
The  paralysed  muscles  reacted  to  faradism  as  well  as  to  interrupted  galvanism.  In  a  week 
from  the  onset  of  the  attack  there  was  some  return  of  power  in  the  legs.  The  pelvic 
symptoms  gradually  disappeared,  and  he  at  last  recovered  perfectly  after  about  two 
•months'  illness. 

Diagnosis. — The  decision  that  myelitis  is  the  cause  of  partial  or  com- 
plete paraplegia  is  generally  effected  by  a  process  of  exclusion. 

For  practical  purposes  we  must  first  exclude  mere  shamming,  functional 
and  hysterical  paraplegia,  and  alcoholic  paraplegia  due  to  symmetrical 
peripheral  neuritis  (p.  595).  The  presence  of  "pelvic  symptoms"  (p.  612) 
will  generally  suffice  for  this.  Next  we  must  exclude  "  extrinsic  "  cases  due 
to  compression  of  the  cord,  and  chronic  and  spastic  cases  of  slow  develop- 
ment. 

Lastly,  we  have  to  decide  which  intrinsic  disease  of  the  cord  is  most 
likely  to  be  the  cause  of  the  paralysis.  Myelitis  is  at  once  the  most 
frequent  of  these  affections,  and  the  most  varied  in  its  symptoms  and 
•course. 

The  occurrence  of  paraplegia  in  a  person  known  to  be  suffering  from 
phthisis  or  any  other  tuberculous  disease  would  lead  one  to  suspect  caries 
of  the  vertehrce  producing  compression  of  the  cord  without  deformity.  It 
is  impossible  to  distinguish  the  paralysis  caused  by  a  tumour  within  the 
cord  from  more  common  cases  due  to  circumscribed  transverse  myelitis, 
tut  the  latter  is  the  more  likely.  Severe  and  long-continued  pain  would 
probably  lead  one  to  suppose  that  the  lesion  was  in  the  hones  or  in  the 
membranes;  but,  as  we  have  seen,  acute  myelitis  sometimes  causes  pain. 
In  two  of  the  cases  of  paraplegia  on  which  this  chapter  is  founded 
hcemorrhage  was,  in  fact,  correctly  diagnosed  in  spite  of  its  extreme  rarity, 
-chiefly  from  the  suddenness  of  onset  of  the  symptoms.  As  regards  syjohi- 
lis,  its  recognition  as  the  cause  of  paraplegia  must  be  based  upon  the 
clinical  history  and  upon  the  presence  of  other  syphilitic  lesions  rather 
than  upon  any  peculiarities  in  the  spinal  symptoms  themselves  ;  and  no 
doubt  there  are  many  instances  of  syphilitic  paraplegia  in  which  one  can 
only  guess  their  real  nature.  When  there  is  evidence  of  syphilis  mercurial 
treatment  is  sometimes  followed  by  recovery. 

There  is  one  positive  indication  of  myelitis  that  must  always  be  care- 
fully sought,  namely,  gradual  creeping  up  of  the  paralysis  and  anajsthesia 
from  the  thighs  to  the  groins,  and  from  thence  to  the  abdomen ;  it 
warrants  a  confident  diagnosis  of  diffuse  ascending  myelitis.  Its  early 
stage  is  probal)ly  indistinguishable  from  Landry's  paralysis  {infra,  p.  637)  ; 
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but  after  a  time  the  absence  of  pelvic  symptoms,  and  the  other  negative 
characters,  would  differentiate  the  latter. 

The  diagnosis  between  myelitis  and  other  lesions  which  may  cause  acute 
paraplegia  will  be  further  referred  to  under  their  several  heads. 

Treatment. — The  question  remains,  whether  we  can  by  medical  treat- 
ment influence  the  course  of  myelitis  so  as  to  increase  the  proportion  of. 
cases  in  which  recovery  occurs ;  and  here  we  have  little  positive  knowledge 
to  guide  us.  Of  late  years  it  has  not  been  the  practice  in  England  to 
adopt  active  measures  for  the  acute  form  of  myelitis.  The  modern  German 
plan  seems  to  be  to  use  leeches  or  cupping-glasses  freely,  to  apply  bags^ 
of  ice  along  the  spine,  to  rub  in  blue  ointment,  or  to  give  calomel  internally, 
— in  fact,"  to  carry  out  the  "  antiphlogistic "  treatment  very  much  as 
English  physicians  used  to  employ  it  fifty  years  ago.  Erb  recommends 
blistering  the  back,  and  even  the  actual  cautery,  in  spite  of  the  risk  of 
setting  up  bedsores,  which  he  fully  recognises. 

It  is  of  great  importance  for  the  patient  from  the  first  to  be  placed, 
upon  a  water-bed.  He  should  not  be  allowed  to  lie  constantly  on  his  back, 
but  should  be  shifted  from  time  to  time.  It  is  sometimes  dangerous  to 
allow  him  to  sit  up.  Some  years  ago  a  man,  who  had  recently  been  ad- 
mitted into  Guy's  Hospital  with  symptoms  of  acute  myelitis  limited  ta- 
the  lower  part  of  the  cord,  was  taken  out  to  have  his  bed  made ;  when  put 
back  he  seemed  much  exhausted,  and  soon  aftenvards  he  died. 

The  utmost  care  must  be  taken  to  prevent  the  formation  of  bedsores. 
The  sacral  region  must  be  kept  dry  and  clean.  The  back,  hips,  and  but- 
tocks should  be  sponged  -nath  brandy  or  with  lead  lotion,  so  as  to  harden, 
the  skin.  Or  if  a  spot  is  already  reddened,  a  large  piece  of  felt  plaster  may 
be  applied,  having  a  hole  in  the  centre.  When  an  ulcer  has  formed,  Ham- 
mond, of  New  York,  speaks  in  the  highest  terms  of  Golding  Bird's  plan  of 
placing  a  thin  plate  of  silver  over  it,  of  exactly  the  same  size  as  the  sore  ; 
a  wire  six  or  eight  inches  long  is  carried  from  this  plate  to  another  made- 
of  zinc,  which  is  laid  on  some  part  of  the  skin  above,  but  separated  from  it 
by  a  piece  of  wash-leather  soaked  in  vinegar  ('  Guy's  Hosp.  Rep.'  for  1876, 
3rd  series,  vol.  xxi,  p.  341).  Galvanic  action  is  set  up  ;  and  Hammond 
states  that  he  has  "  frequently  seen  bedsores  tlu'ee  or  four  inches  in 
diameter,  and  half  an  inch  deep,  heal  entirely  in  forty-eight  hours."  Sir 
Spencer  Wells  is  said  to  have  obtained  no  less  striking  results. 

Retention  of  urine  must  be  relieved.  A  soft  catheter  should  be  used' 
as  soon  as  interference  is  necessary,  but  not  before,  and  care  must  be 
taken  to  depress  the  free  end  of  the  instrument  between  the  thighs,  so 
as  to  draw  off  the  whole  of  the  urine  ;  for  if  any  should  be  left  it  will* 
quickly  decompose.  The  reason  of  this  untoward  event,  however,  is,  there 
is  only  too  good  reason  to  believe,  the  conveyance  of  bacteria  from  an 
imperfectly  cleansed  catheter  to  the  urine  in  the  bladder.  Unless  the 
instrument  is  as  scrupulously  clean  as  a  surgeon's  fingers  it  is  one  of  the 
most  dangerous  to  life. 

When  a  patient  has  unfortunately,  by  this  or  other  means,  alreadv 
contracted  cystitis  with  ammoniacal  urine,  the  decomposition  may  be- 
checked  and  the  cystitis  controlled  by  the  administration  of  salicylates, 
or  of  some  other  antiseptic  medicine,  by  the  mouth.    This  practice  seems" 
to  have  been  first  proposed  by  Fiirbringer.    We  have  seen  excellent  results- 
since  Dr  Pavy  introduced  it  at  Guy's  Hospital.    From  half  a  drachm  to 
a  drachm  must  be  taken  in  the  course  of  the  twenty-four  hours  ;  it  often: 
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-restores  the  urine  from  an  offensive  alkaline  condition  to  one  of  normal 
acidity  and  odour.  Or  benzoate  of  soda  or  ammonia  may  be  used,  in  ten- 
or fifteen-grain  doses  three  times  a  day.  When  much  pus  is  discharged 
the  bladder  should  be  regularly  washed  out  with  a  weak  antiseptic  solu- 
tion.   One  of  the  best  is  Sir  Henry  Thompson's  borax  lotion. 

Next  to  the  applications  of  cold,  of  heat,  or  of  counter-irritants  to  the 
■spine,  various  drugs  are  generally  regarded  as  of  value  in  acute  paraplegia. 
One  of  these  is  ergot;  Hammond  relates  a  case  of  what  he  calls  "  conges- 
tion of  the  cord,"  in  which  it  seemed  to  be  of  service.  The  patient  had 
become  affected  Avith  partial  paraplegia,  and  afterwards  with  paralysis 
of  the  bladder,  "  from  exposure  to  cold  and  damp."  He  had  a  constant 
dull  pain  in  the  loins,  and  occasional  starting  of  the  legs  while  in  bed. 
Under  treatment  by  the  extract  of  ergot  he  recovered  in  a  month.  He  had 
a  relapse  a  few  weeks  later,  but  recovered  in  ten  days  under  the  same 
treatment.  The  writer  at  one  time  had  a  few  cases  of  apparent  benefit 
from  the  administration  of  ergot,  but  more  frequently  has  found  it  to  be 
quite  useless.  The  tincture  of  belladonna  in  iifteen-minim  doses  has  often 
been  given  in  cases  of  paraplegia ;  and  many  writers  recommend  full  doses 
of  iodide  of  potassium,  not  only  when  there  is  probability  of  syphilis,  but  in 
other  forms  of  paraplegia.  Strychnia  is  of  doubtful  value  in  chronic 
myelitis,  and  is  certainly  harmful  in  the  acute  stage. 

Galvanism  should  not  be  employed  early  in  cases  of  myelitis,  but  it 
is  probably  useful  and  certainly  harmless  after  the  paraplegia  has  lasted 
for  several  Aveeks  and  acute  symptoms  have  subsided.  The  electrodes 
should  be  large  sponges  placed  at  a  considerable  distance  apart,  one  upon 
the  neck,  the  other  over  the  lumbar  vertebrae ;  they  should  be  moved 
slowly  up  and  down.  When  there  is  reason  to  believe  that  the  disease 
is  limited  to  a  segment  of  the  cord,  one  pole  may  be  placed  on  the 
affected  spot,  the  other  over  the  front  of  the  chest  or  of  the  abdomen. 
"Faradisation  of  the  paralysed  muscles  may  be  useful  if  they  are  flabby 
or  wasted. 

On  the  Continent  certain  spas  are  reputed  to  be  efficacious  in  the 
treatment  of  chronic  paraplegia,  with  what  justice  it  is  hard  to  say.  Erb 
says  that  hot  baths  are  apt  to  be  injurious,  except  at  advanced  periods 
of  such  cases.  Among  the  places  most  frequently  visited  by  patients 
suffering  from  paralysis  are  Schlangenbad,  Ragatz,  Pfeffers,  Gastein,  Wies- 
;baden,  Teplitz. 

HamorrJiage  into  the  cord  ("  Hcematomyelia  "). — As  a  primary  cause  of 
paraplegia  this  is  so  rare,  that  Hayem*  endeavoured  to  show  that  in  all 
the  supposed  cases  Avhich  have  been  recorded  since  those  of  Ollivier 
and  Cniveilhier  there  was  antecedent  softening,  the  result  of  myelitis. 
This  view  would  dissociate  it  altogether  from  the  common  cerebral  haemoi-- 
rhage  of  old  age ;  but  there  certainly  seem  to  be  a  few  instances  in  which 
•extravasations  of  blood  into  the  spinal  cord  are  strictly  comparable  with 
those  into  the  brain.    The  following  case  is  Jaccoud's. 

A  woman,  aged  sixty-two,  was  brought  into  the  hospital  with  complete  paraplegia, 
■which  had  suddenly  appeared  four  days  before.  The  diagnosis  was  given  that  there  was 
hffimorrhage  into  the  lumbar  enlargement  of  the  cord.    Six  days  afterwards  she  was  found 

*  His  monograph,  '  Des  hemorragies  intra-rachidiennes,'  1872,  contains  a  collection  of 
thirty-two  cases  with  copious  references.  Goltdammer  finds  about  thirty  cases  recorded  of 
non-traumatic  hffimatomyelia,  most  of  them  hsemorrhagic  myelitis  (' Virchow's  Archiv,'  Ixvi). 
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dead  in  her  bed.  The  autopsy  showed  that  the  grey  matter  of  the  cord,  up  to  the  highest- 
roots  of  the  lumbar  plexus,  was  occupied  by  a  clot  which  was  beginning  to  undergo  disin- 
tegration. The  cause  of  death  was  an  immense  effusion  of  blood  into  the  left  lateral 
ventricle,  the  crus  cerebri,  the  pons,  and  the  bulb. 

Haemorrhage  seems  to  be  less  rare  iu  the  central  grey  substance  than 
in  the  columns  of  the  cord.    It  is  met  with  more  often  in  men  than  in. 
women,  and  between  the  ages  of  fifteen  and  thirty-five  than  at  a  later  age. 
A  striking  instance  is  recorded  by  Goltdanimer  ('  Yirchow"s  Archiv,'  1876). 

A  girl,  between  fifteen  and  sixteen  years  of  age,  was  one  day  about  noon  sitting  quietly 
on  a  chair,  when  she  suddenly  I'elt  a  severe  stabbing  pain  in  the  back  between  the  shoulder- 
blades,  which  compelled  her  to  ci\v  out.  The  pain  quickly  passed  into  the  right  arrn.  and 
then  into  the  left  arm  and  the  chest;  at  the  pit  of  the  stomach  it  extended  round  the  body 
like  a  girdle.  She  fell  from  her  seat,  and  at  once  noticed  that  she  could  not  move  her 
right  leg;  half  an  hour  later  her  left  leg  also  was  paralysed;  within  two  hours  she  was 
taken  into  the  hospital,  and  was  found  to  be  perfectly  paraplegic,  with  anajsthesia  up  to 
the  nipples,  and  loss  of  power  over  the  bladder.  Keflex  movements  could  be  excited  in  the 
lower  limbs.  The  case  was  diagnosed  as  one  of  haemorrhage  into  tlie  cord  below  the  cervical 
enlargement.  She  lived  almost  exactly  a  year.  At  the  autopsy  there  was  found  a  firm 
cicatricial  mass  in  the  grey  and  white  substance  of  the  upper  part  of  the  dorsal  region  of 
the  cord;  the  nervous  structure  was  completely  destroyed;  hsematoidin  crystals  and 
granular  pigment  were  so  abundant  as  to  give  a  reddish-brown  colour. 

A  few  years  ago  a  healthy  labourer  was  admitted  into  Guy's  Hospital  under  the  writer's- 
care,  who  after  a  sudden  and  severe  effort  felt  his  le?s  give  way  under  him,  and  became 
completely  paraplegic  within  an  hour  or  two.    There  was  no  pain,  no  sign  of  h^cal  injury, 
and  he  slowly  aud  steadily  recovered.  The  suddenness  of  the  attack,  the  complete  paralysis,, 
and  the  complete  recovery  seemed  to  point  to  haemorrhage  in  tlie  cord  or  its  meninges. 

Haemorrhage  into  the  cord,  though  often  fatal,  may  be  completely 
repaired  by  absorption  of  the  clot.  A  remarkable  case  in  a  young  man, 
which  after  severe  symptoms  terminated  favourably,  is  recorded  by  Ross, 
(vol.  ii,  p.  154). 

It  is  doubtful  whether  any  special  treatment  is  of  service. 

Tumour  within  the  cord. — With  glioma  and  sarcoma  we  may  include 
under  this  head  syphilitic  gumma  and  tubercle  of  the  cord.  Even  then 
the  group  is  a  veiy  small  one. 

A  gumma  very  rarely  begins  in  the  cord  itself  ;  it  is  far  more  frequent, 
(or  rather,  less  rare)  in  the  meninges. 

Tubercle  in  the  c-ord  forms  a  rounded  or  elongated  mass,  which  seldom 
reaches  any  considerable  size.  Two  cases  were  observed  in  Gu/s  Hospital 
in  the  year  1870  ;  in  one  the  tubercle  was  no  larger  than  a  pea,  in  the 
other  as  large  as  a  small  cherry.*  The  main  substance  is  firm  and  caseous  ; 
its  centre  may  be  softened  into  a  creamy  liquid  ;  its  periphery  is  sometimes- 
grey  ;  it  is  surrounded  by  a  soft,  vascular,  pinkish  zone,  so  that  it  readily 
slips  from  its  bed  when  it  has  been  cut  across. f  In  some  cases  there  is- 
extensive  pulmonary  phthisis  :  in  others  the  peritoneum  or  the  mesenteric 
glands  are  tuberculous. 

If  not  tubercle,  a  growth  in  the  cord  is  probably  a  glioma,  for  an  intra- 
chordal  sarcoma  is  extremely  rare  :  one  that  was  found  in  the  body  of  a 

*  It  is  worthy  of  note  that  in  one  of  them  no  sign  of  the  lesion  was  visible  on  the 
surface  of  the  pia  mater.  I  made  a  series  of  sections  at  the  usual  distances  from  one 
another,  and  missed  it  altogether.  It  was  afterwards  found  by  Dr  Rec^inald  Stocker  when 
cutting  across  the  cord  in  fresh  places.— C.  H.  F.  ' 

t  Leyden  says  that  tubercles  more  often  occur  in  the  uoper  than  in  the  lower  part  of 
the  cord.  But  of  three  cases  of  which  I  have  notes  there  are  two  in  which  the  lumbar 
region  was  the  seat  of  the  disease,  while  in  the  third  it  was  in  the  lower  dorsal  re-ion 
Two  of  the  patients  were  women,  aged  twenty-eight  and  fifty-eight;  one  was  a  man  a<red 
thirty-aix.    Dr  Frederick  Taylor  has  told  me  of  a  case  that  he  saw  in  a  child  — C  H  'f~ 
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woman  aged  twenty-six.  at  Guy's  Hospital  in  1860,  was  an  oval  soft 
mass  made  up  of  spindle-cell  tissue.  A  glioma  may  undergo  softening 
(uiyxo-glioma).  This  is  no  doubt  the  origin  of  some  of  the  remarkable 
cysts  which  are  occasionally  discovered  as  an  elongated  cavity  in  the  cord 
(^i/ringo/iii/elia). 

The  symptoms  produced  by  tumours  of  the  cord  vary  widely  in  different 
cases.  As  a  rule  paraplegia  is  present,  and  differs  in  no  respect  from 
that  dependent  on  any  other  cause.  But  sometimes  the  paralysis  is  of  a 
more  limited  kind.  In  a  case  under  the  writer's  care  in  Stephen  Ward 
(Nov.,  1878)  the  tumour  (a  glioma)  occupied  the  cervical  region  of  the  cord 
and  caused  acute  haemorrhagic  myelitis  around  it.  The  symptoms  were 
paraplegia  and  cystitis  with  paresis  of  the  right  arm,  and  the  temperature 
rose  to  108-5°  F.  shortly  before  death.  Theodor  Simon  has  recorded 
several  remarkable  cases  in  which  there  would  appear  to  have  been  a 
complete  absence  of  all  symptoms  ("  Arch.  f.  Psych.,'  1874). 

Tumours  of  the  meninges  producing  paraplegia  by  compression  of  the 
cord  are  not  quite  so  rare  as  growths  in  the  cord  itself. 

Syringomyelia. — There  is  a  condition  in  which  the  central  canal  of 
the  spinal  cord  remains  of  the  large  size  it  is  in  the  foetus  during  the 
whole  of  adult  life.  This  ai*rest  of  development  is  known  as  Hydromyelus. 
Probably  some  cases  are  not  congenital,  but  have  their  origin  during  adult 
life  in  a  "  dropsy  "  and  dilatation  of  the  central  canal.  Such  a  case  was 
described  and  figured  by  Gull  in  1862  ('  Guy's  Hosp.  Rep.,'  3rd  series, 
vol.  iii,  p.  250)  as  "  chronic  cervical  hydromyelus  comparable  to  a  chronic 
hydrocephalus."  The  canal  in  this  case  and  in  others  was  lined  by  its 
characteristic  columnar  epithelium,  and  much  of  the  central  grey  matter 
was  atrophied  around  it. 

Hydromyelus  seldom  produces  any  spinal  symptoms  during  life.  In 
children  suffering  from  spina  bifida  it  is  not  uncommon.  We  now  confine 
the  term  hydromyelus  to  dilatation  of  the  central  canal,  and  apply  to  cavi- 
ties of  other  origin,  mostly  posterior  to  the  canal,  the  name  syringomyelus, 
originally  invented  by  Ollivier,  though  not  with  the  object  of  conveying 
this  distinction. 

In  such  cases  a  cavity  is  found  in  the  cord,  usually  posterior  to  the 
central  canal,  which  is  intact,  and  often  situated  in  the  median  line  so  as 
to  be  naturally  regarded  as  due  to  persistence  of  the  primary  neural 
cleft  which  remains  as  the  posterior  median  fissure  of  the  cord.  In  other 
cases  syringomyelia  is  certainly  not  a  congenital  malformation,  but  a 
morbid  product  formed  in  adult  life,  and  sometimes  the  result  of  cystic  de- 
generation of  a  glioma.  Even  when  no  gliomatous  tissue  can  be  demon- 
strated in  the  wall  of  the  cyst,  syringomyelia  is  found  associated  with 
multiple  gliomata  of  the  cord,  as  in  a  case  under  the  writer's  care  in  1890. 
Dr  Frederick  Taylor  showed  a  beautiful  specimen  in  which  no  clear  indica- 
tions of  the  presence  of  a  new  growth  could  be  made  out,  and  collected  ten 
other  cases.* 

The  first  case  in  which  atrophic  paralysis  of  the  arms  was  observed 
in  connection  with  a  cavity  in  the  cord  was  I'ecorded  by  Gull  in  1862, 

*  See  liis  two  papers  in  the  '  Pathologiral  Transactions'  (vols,  xxix,  p.  21,  and  xxxv, 
p.  .36).  Also  Dr  Bullard's  case  of  glioma  with  syringomyelia  in  the  '  Rei)orts  of  tho  Boston 
City  Hospital,'  1899,  p.  197. 


632 


AFFECTIONS  OF  THE  SPINAL  CORD 


although,  this  was  one  of  hydromyelus  rather  than  what  we  now  recognise 
as  syringomyelia. 

The  patient,  a  jourueyinau  tailor  aged  forty-four,  had  suffered  for  thirteen  months 
from  loss  of  power  in  the  little  and  ring  fingers  of  the  right  hand,  and  for  a  shorter  time 
from  a  similar  affection  of  the  corresponding  fingers  of  the  left  hand.  The  muscles  of  tlie 
hands  liad  undergone  extreme  wasting.  He  cauglit  typhus  in  the  liospital,  and  died  of 
that  disease.  In  the  cervical  and  upper  dorsal  regions  of  the  cord  the  place  of  the  grey 
matter  was  taken  hy  a  large  quadrilateral  cavity  which  was  supposed  to  be  a  dilated  part 
of  the  central  canal. 

Cases  were  soon  afterwards  recorded  by  Schiippel,  Hallopeau,  West- 
phal,  Th.  Simon,  and  many  others. 

The  symptoms  of  syringomyelus  are  sometimes  very  slight  or  absent, 
so  that  the  condition  is  accidentally  discovered  after  death ;  but  when 
well  marked  they  allow  of  a  probable  diagnosis.  The  most  characteristic 
of  these  symptoms  is  a  dissociation  of  the  sense  of  touch  from  that  of 
pain,  analgesia  without  anaesthesia.  Along  with  ordinary  tactile  sensa- 
tions the  muscular  sense  is  preserved,  and,  along  with  the  sense  of  pain, 
that  of  temperature  is  lost.  Numbness,  formication,  delayed  sensation,  and 
other  forms  of  paraesthesia  may  sometimes  be  observed. 

The  hoi'izontal  distribution  of  the  lesion  is  "  central,"  i.  e.  in  the  deep 
part  of  the  cord,  the  grey  matter  around  the  central  canal  and  the  pos- 
terior cornua,  while  the  posterior  root  zones  are  unaffected.  This  localisa- 
tion agrees  with  the  results  of  histological  inquiry,  and  of  experiments  on 
the  lower  animals  as  to  the  afferent  paths  in  the  cord.  The  symptom,  not 
infrequent  in  these  cases,  of  muscular  atrophy  with  loss  of  power,  points  to 
an  extension  of  the  cavity  so  as  to  involve  in  pressure  or  in  degeneration 
the  anterior  cornua. 

The  vertical  or  longitudinal  distribution  of  syringomyelus  is  usually 
in  the  cervical  region.  Hence  the  upper  limbs  are  commonly  affected  by 
muscular  atrophy  and  paresis,  particularly  the  shoulder  and  the  hands. 
The  hands  are  often  found  in  the  clawed  condition  caused  by  paralysis  of 
the  ulnar  nerve.  The  muscles  of  the  trunk  sometimes  share  in  the  wasting, 
and,  usually  after  the  arms  have  been  affected,  the  lower  extremities  also. 

More  frequently,  however,  the  chronic  lesion  in  the  upper  region  of  the 
cord  causes  a  secondary  descending  sclerosis  of  the  crossed  pyramidal  tract 
in  the  lateral  columns,  and  consequent  spastic  symptoms  in  the  legs. 

There  are  seldom  any  pelvic  symptoms,  and  in  most  cases  no  cerebral 
symptoms  either;  but  some  writers  have  met  with  eclampsia,  and  others 
with  limitation  of  the  field  of  vision  or  want  of  perception  of  certain 
colours.  Much  more  constantly  observed  are  certain  trophic  lesions,  bullse, 
and  painless  sores  on  the  fingers  or  the  feet,  pigmentation  of  the  skin, 
and  chronic  affections  of  the  joints.  A  monograph  on  the  subject  by 
Schlesinger  has  been  translated  by  the  New  Sydenham  Society  :  the  trophic 
arthroses  have  also  been  described  by  Mr  Targett  in  his  Erasmus  Wilson 
Lectures  before  the  Royal  College  of  Surgeons  in  1895.  There  is  a  speci- 
men of  a  joint  in  syringomyelia  in  the  musemn  of  the  College,  and  another 
in  the  Guy's  Hospital  Museum,  Avhich  occuri'ed,  but  was  not  recognised  in 
1884. 

The  course  of  syringomyelia  is  very  slow— measured  by  years,  not  months. 

The  diagnosis  is  often  impossible,  but  becomes  easier  as  more  cases 
are  recorded.  The  diseases  which  have  been  confounded  with  it  are 
Pachymeningitis  cervicalis  hypertrophica,  and  other  forms  of  progressive 
atrophic  paralysis  of  the  arms,  central  myelitis,  amyotrophic  lateraf  sclero- 
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sis,  multiple  peripheral  neuritis,  glioma  of  the  cord  without  central  cavita- 
tion, and  Morvan's  disease,  if  this  last  exists. 

The  fact  is  that  several  diseases  which  have  been  given  different  names 
agree  in  the  parts  of  the  cord  or  in  the  nerves  which  are  affected,  and 
therefore  produce  the  same  symptoms,  i.  e.  they  are  clinically  identical ; 
while  the  difference  in  their  cause  and  origin  can  often  be  only  ascertained 
after  death. 

The  cases  of  painless  whitlow  and  other  trophic  lesions  which  occurred 
in  Brittany,  and  were  described  by  Dr  Morvan  as  a  new  disease  in  1883,  were 
probably,  as  one  was  certainly  proved,  cases  of  syringomyelia.  The  multiple 
neuritis  produced  by  the  poison  of  the  Bacillus  lejyra,  with  its  marked 
dystrophic  effects,  resembles  syringomyelia  in  its  result,  but  is  totally  differ- 
ent in  pathology.  Possibly,  as  Dr  Zambaco  believes,  from  his  experience 
in  the  East,  some  of  the  cases  called  Morvan's  disease  among  the  fishermen 
of  the  Brittany  coast  may  be  really  leprous,  like  the  oases  of  anaesthesia 
with  painless  bullae  and  sores  among  the  fishermen  of  Norway.* 

Ancemia  of  the  spinal  cord. — Unless  the  modern  interpretation  of  a 
very  old  observation  is  incorect,  one  of  the  possible  causes  of  paraplegia  is 
an  arrest  of  the  arterial  blood-supply  to  the  lower  part  of  the  cord.  Nicolas 
Steno  in  1667,  and  Haller  afterwai'ds,  stated  that  after  tying  the  abdominal 
aorta  in  animals  the  lower  limbs  became  powerless,  and  remained  so 
until  the  ligature  was  removed.  This  experiment  was  long  afterwards 
repeated  by  Sir  Astley  Cooper  and  by  others ;  but  until  1869  the  explana- 
tion universally  accepted  was  that  the  muscles  were  paralysed  because  they 
and  the  peripheral  nerves  were  deprived  of  blood.  Schiffer,  however, 
rightly  argued  that  if  this  were  the  case  an  interval  would  elapse,  instead 
of  the  effects  being  observed  a  few  seconds  after  the  operation.  Not  only 
the  heart,  but  the  skeletal  muscles  retain  their  contractility  for  some  time 
after  removal  from  the  body.  The  cause  of  the  j)aralysis  is  no  doubt 
antemia  of  the  lumbar  cord. 

The  abdominal  aorta  is  sometimes  completely  obstructed  by  an  em- 
bolus ;  but  the  clot  is  usually  impacted  close  to  the  bifurcation  of  the 
vessel — too  low  to  interfere  with  the  circulation  in  the  lumbar  enlargement 
-of  the  cord. 

In  the  'Guy's  Hospital  Reports'  for  1857  Sir  William  Gull  gave  the  clinical  history 
of  a  patient  whose  aorta  was  from  some  cause  or  other  obstructed,  and  who  was  attacked 
with  paraplegia.  The  man  was  a  shipwright,  and  in  the  beginning  of  March,  1855,  while 
apparently  in  perfect  health,  he  was  suddenly  seized,  being  in  a  stooping  position,  with 
pain  in  the  loins.  Tliis  went  off  after  he  had  rested  for  a  few  minutes;  but  on  his 
resuming  his  worii  it  returned  and  extended  down  the  legs,  with  a  sense  of  numbness, 
soon  followed  by  entire  paralysis,  both  of  sensation  and  motion,  from  the  loins  downwards. 
After  a  few  days  sensation  returned,  and  lie  gradually  improved,  but  the  legs  remained 
unsteady.  The  paraplegic  symptoms  led  to  his  coming  under  Gull's  care  in  June  of  the 
same  year.  It  was  found  that  there  was  no  pulsation  in  the  abdominal  aorta,  nor  in  the 
arteries  of  the  lower  limbs.  The  right  superior  epigastric  artery  was  already  distinctly 
enlarged,  and  could  be  seen  pulsating.  In  the  course  of  the  two  following  years  he 
regained  power  to  walk  tolerably  well,  but  at  the  end  of  that  term  his  gait  was  still 
languid,  and  from  time  to  time  he  had  slight  returns  of  weakness  and  numbness  in  the 
legs.  His  feet  also  were  cold  and  damp.  Using  the  legs  brought  on  increased  weakness 
and  numbness. 

An  intermittent  form  of  paraplegia  has  been  noticed  in  horses,  as  a 
result  of  obstruction  of  the  aorta;  a  loss  of  power  in  one  or  both  of  the 

*  Compare  on  this  curious  subject  a  valuable  article  by  Dr  J.  J.  Pringle,  '  Journ.  of 
iDermatolog.,'  1893,  vol.  v,  p.  193,  and  a  review  by  Dr  Fernet  (ibid.,  vol.  ix,  p.  454). 
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hinder  limbs  coining  on  when  they  are  driven,  and  subsiding  Avhen  they 
stand  still.  Charcot  observed  a  similar  condition  in  a  patient  whose  right 
couinion  iliac  artery  was  obstructed.  When  this  man  was  walking  he  was 
obliged  to  stop  every  fifteen  <jr  twenty  minutes,  on  account  of  paralysis  of 
the  corresponding  limb ;  after  a  few  minutes'  rest  the  symptoms  passed  oS. 
and  he  was  able  to  go  on  again. 

Leyden  found  capillary  emboli  in  the  cord  from  ulcerative  endocarditis, 
and  Gowers  quotes  a  single  case  from  Weiss  in  which  a  lad  suffering  from 
ukerative  endocarditis  was  attacked  by  paraplegia  probably  due  to 
embolism. 

There  is  some  evidence  that  anjemia  of  the  cord  may  lead  to  paraplegia 
in  persons  who  have  suffered  severely  from  haemorrhage.  Among  the  cases 
of  this  kind  quoted  by  Leyden  there  is  one  of  a  woman,  aged  twenty-four, 
who  had  lost  blood  profusely  after  a  confinement ;  she  was  exceedingly 
weak,  but  she  was  resuming  her  domestic  duties  when,  at  the  end  of  about 
a  month,  she  suddenly  became  tmable  to  stand.  Another  case,  published 
by  Dr  Moutard  Martin,  occurred  in  a  man  as  the  result  of  severe  hjemor- 
rhage  in  the  com'se  of  dysentery ;  and  others  were  in  women  who  had  suf- 
fered from  menorrhagia.  Some  of  these  cases,  like  examples  of  paraplegia, 
due  to  chlorosis,  may  have  been  hysterical.  Paraplegia  has  not  hitherto 
been  observed  in  the  fatal  (pernicious)  form  of  idiopathic  anaemia  to  which 
men  are  liable  as  well  as  women. 

Some  years  ago  Brown-Sequard  professed  to  be  able  to  distinguish 
paraplegia  due  to  anaemia  from  that  due  to  hypersemia  by  the  simple  test 
that,  whereas  the  former  was  benefited  by  keeping  the  jDatient  recumbent 
on  the  back,  the  latter  underwent  aggravation  when  this  posture  was 
adopted,  but  was  lessened  if  he  lay  on  the  abdomen,  or  stood  upright,  or 
walked.  This  method  of  diagnosis  was  adopted  by  Dr  Hammond  of  New 
York,  who  mentions  a  case  which  he  considered  to  be  one  of  congestion,  and 
in  which  "  all  the  symptoms  were  worse  in  the  morning  ; "  but  the  value  of 
his  opinion  is  diminished  by  the  readiness  Avith  which  he  adopts  this 
hypothetical  pathology,  and  assumes  the  existence  of  two  distinct  forms 
of  spinal  anaemia — the  one  limited  to  the  antero-lateral,  the  other  to  the 
posterior  colmnns.  The  latter  is  nothing  but  so-called  "  spinal  irritation  " 
(or  rachialgia)  with  a  fresh  anatomical  explanation  ;  and  we  have  a  striking 
proof  that  such  speculations  are  baseless  in  the  fact  that  Stilling  and 
Ollivier  both  referred  this  disease  to  the  opposite  condition — congestion  of 
the  cord — for  reasons  which  are  neither  better  nor  worse  than  those  of 
Dr  Hammond. 

Divers'  palsy — caisson  palsy. — It  has  repeatedly  been  observed  that 
men  who  work  at  considerable  depths  under  water,  as  in  searching  wrecks 
and  sinking  the  caissons  for  bridges,  are  liable  to  lose  the  power  of  their 
legs  after  coming  to  the  surface.  The  paraplegia  seems  to  be  chiefly  or 
entirely  motor,  and  usually  passes  off  Avithout  leaving  traces  behind.  It 
has  been  plausibly  attributed  to  the  increased  pressure  on  the  surface 
gradually  driving  the  blood  from  the  surface  into  the  great  vertebral  plexus 
of  veins,  and  upon  the  more  rapid  return  to  the  surface  producing  a  sudden 
reflux  toAvards  the  skin,  and  temporary  anaemia  of  the  cord.  An  ino;enious 
hypothesis  of  Frangois  Avas  that  the  suddenly  diminished  pressure^ causes 
air  (or  rather  nitrogen  gas)  dissolved  in  the  blood  to  be  liberated  and 
fonn  bubbles,  Avhich  act  as  emboli ;  but  this  is  without  evidence  in  its  sup- 
port, and  seems  to  l)e  refuted  by  the  very  experiments  which  Paul  Bert  made 
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to  prove  it;  for  such  gaseous  emboli  are  ouly  formed  after  liberation  from  a 
far  higher  atmospheric  pressure,  and  far  more  suddenly,  than  is  possible 
in  cases  of  divers'  paralysis. 

The  autopsies  have  not  thrown  much  light  on  the  patholog}-  of  the  dis- 
ease. In  most  "  congestion  "  of  the  brain  and  cord  is  recorded,  and  in 
others  they  were  found  to  be  perfectly  normal. 

Dr  Andrew  Smith,  of  New  York,  says  that  the  symptoms  are — severe 
pains  in  the  limbs,  particularly  in  the  bones  of  the  lower  extremity,  gas- 
tralgia  and  vomiting,  headache,  vertigo,  and  sometimes  coma,  and  para- 
lysis, usually  of  the  legs,  but  sometimes  of  the  arms,  with  anaesthesia  and 
retention  of  urine.  The  attack  comes  on  quietly,  after  the  diver  has 
emerged  into  the  uj^per  air,  and  the  symptoms  do  not  in  mild  cases  last 
more  than  a  few  hours,  but  may  persist  (as  in  the  writer's  case)  for  months. 
The  prognosis  is  good  on  the  whole,  but  death  may  occur  almost  suddenly 
in  the  most  severe  cases.  The  worst  effects  are  seen  in  stout,  plethoric 
men,  and  in  those  addicted  to  di'ink,  and  those  who  are  new  to  the  work 
are  most  liable  to  attack.  The  treatment  is  to  relieve  the  severe  pains  by 
opium,  and  to  give  ei'got,  with  tincture  of  ginger  if  there  is  gastralgia  and 
vomiting.  If  a  diver  returns  at  once  to  the  caisson  the  symptoms  dis- 
appear, and  the  rational  and  efficient  precaution  to  prevent  these  often 
severe  and  sometimes  fatal  attacks  is  for  the  men  to  pass  through  a  chamber 
which  allows  of  slow  and  gradual  transition  from  the  pressure  of  two  or 
three  atmospheres  in  the  caisson,  to  that  of  the  external  air. 

The  writer  has  only  once  seen  a  case  of  this  remarkable  disease,  in  a 
patient  in  John  Ward.  No.  10,  in  1887.    He  slowly  recovered. 

Hypercemia  of  the  cord. — All  pathologists  are  agreed  that  distension  of 
the  blood-vessels  within  the  spinal  canal,  if  found  in  the  dead  body,  affords 
no  proof  that  they  were  over-full  during  life  ;  it  may  be  due  either  to  the 
mode  of  death,  or  to  gravitation  afterwards. 

There  may,  no  doubt,  be  reasons  for  believing  in  the  occurrence  of 
morbid  processes  which  cannot  be  recognised  by  the  anatomist  ;  but 
there  are  no  such  reasons  for  recognising  hypersemia  or  congestion  of  the 
cord  as  a  permanent  morbid  condition.  In  the  early  days  of  pathology, 
writers  assigned  all  diseases  their  anatomical  lesions  in  an  ascending  order 
of  severity.  They  found  that  almost  eveiy  organ  was  liable  to  certaia 
chronic  changes  which  could  be  regarded  as  inflammatory,  and  any  cases 
which  seemed  to  stand  lower  in  the  scale  were  ascribed  to  hyperjjemia  or  to 
anaemia,  according  as  the  one  condition  or  the  other  seemed  the  more 
easily  to  be  brought  into  harmony  with  current  theories. 

In  1866  Dr  RadclifFe  ('lleynolds'  System,'  ii,  p.  619)  had  under  his  care  a  woman  who 
had  been  found  paralysed  in  all  her  limbs  the  morninsr  after  having  had  her  menstrual  flow 
checked  by  an  alarm  of  fire.  Among;  the  other  symptoms  were  tingling  in  the  fingers  and' 
toes,  some  degree  of  general  hypera;sthesia,  and  a  dull  burning  aching  in  the  limbs  and 
along  the  spine,  without  special  teuderness  on  pressure  over  the  vertebra,-,  but  with 
increased  sensitiveness  to  a  hot  sponge.  The  bladder  and  rectum  performed  their  functions 
naturally.  There  was  no  over-e.xcitability  of  the  reflex  centres  in  the  lower  part  of  the- 
cord.  Within  two  or  three  weeks  she  began  to  improve,  and  at  the  end  of  five  months  slie 
left  the  hospital  convalescent. 

It  is  easy  to  pick  out  cases  of  paraplegia  presenting  the  same  symptoms 
as  those  of  Dr  Radcliffe's  patient,  and  to  label  them  accordingly  ;  but  no 
ground  appears  for  giving  to  these  cases  the  title  of  spinal  congestion  rather 
than  to  others  in  which  the  paraplegia  is  incomplete  and  terminates  in, 
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recovery.  Dr  Kadcliffe  laid  stress  upon  the  sudden  commencement  as 
characteristic ;  while  Erb  affirms  that  a  slow  development  of  the  symptoms 
distinguishes  hypersemia  of  the  spinal  cord.  He  also  mentions,  as  one  of 
the  most  important  signs  of  this  affection,  its  fluctuating  and  changeable 
course ;  but  in  some  cases  of  myelitis  inexplicable  variations  in  the  degree 
of  motor  paralysis  and  anaesthesia  occur  from  day  to  day. 

The  absence  of  paraplegia  in  cases  of  mitral  disease,  in  which  the  cord 
and  viscera  are  certainly  congested,  is  a  strong  reason  against  spinal  con- 
gestion being  recognised  as  a  cause  of  parah'sis. 

Concussion  of  the  cord. — In  ordinary  cases  of  fracture  and  dislocation  of 
the  spine,  such  as  come  under  the  care  of  the  surgeon,  the  paralysis,  which 
is  commonly  present  from  the  first,  is  attributed  either  to  crushing  of  the 
cord  by  a  displaced  vertebra  or  to  effusion  of  blood. 

A  case  recoi'ded  by  Gull  shows  how  a  comparatively  slight  accident  may 
be  attended  by  fatal  consequences  in  this  way. 

A  man  was  carrying  coals  on  his  back  down  some  cellar  stairs  when  his  foot  slipped,  so 
that  he  fell,  and  the  sack  of  coals  upon  him.  He  died  in  thirty-four  hours.  Two  of  the 
cervical  vertebrae  were  found  torn  asunder,  but  this  was  not  the  cause  of  the  paraplegia 
from  which  he  had  suffered  immediately  after  his  fall,  for  there  was  no  displacement  of  the 
bones,  nor  any  injury  to  the  posterior  ligament  of  the  spinal  membranes.  There  were,  how- 
ever, several  spots  of  ecchymosis  in  the  posterior  grey  cornua  of  the  cord,  as  well  as  in  the 
posterior  white  columns  and  the  posterior  half  of  the  left  lateral  column. 

It  is  perhaps  worthy  of  notice  that  even  these  lesions  did  not  actually 
explain  the  paraplegia,  for  there  is  no  proof  that  the  motor  tracts  on  both 
sides  were  injured.  This,  however,  exactly  illustrates  the  view  which 
should  be  taken  of  capillary  ecchymoses  of  the  nervous  centres,  whether 
cerebral  or  spinal.  It  is  not  that  they  themselves  produce  paralytic  or 
any  other  symptoms,  but  that  their  presence,  showing  that  the  violence 
was  sufficient  to  tear  asunder  vessels,  shows  that  it  nuist  have  also  been 
enough  to  lacerate  the  neiwous  elements  themselves,  which  are  more 
delicate. 

These  considerations  tend  to  explain  the  fact  that  spinal  injuries  are 
sometimes  followed  by  paraplegia,  and  may  even  terminate  fatally  without 
any  morbid  change  whatever  being  discoverable  even  with  the  microscope. 
Leyden  says  that  he  met  with  an  instance  of  this  kind  in  which  death 
occurred  within  five  days,  and  in  which  he  failed  to  detect  any  lesion,  even 
after  having  hardened  the  tissues  with  chromic  acid.  Such  cases  are 
commonly  described  as  cases  of  spinal  concussion,  and  supposed  to  depend 
upon  a  molecular  change  in  the  nerve-fibres  and  cells  of  the  cord  due  to 
the  jarring  force  of  the  injury.  Erichsen  found  that  after  a  railway  acci- 
dent those  persons  who  are  sitting  with  their  faces  to  the  engine  are  less 
likely  to  suffer  from  spinal  injuries  because,  being  thrown  forwards,  they 
w^ould  break  their  fall  with  their  hands,  whereas  those  who  sat  with  their 
backs  to  the  engine  would  be  driven  against  the  carriage  when  its  motion 
was  suddenly  arrested,  so  that  the  spinal  cord  would  be  violently  shaken. 

The  cases  of  Avhich  one  can  most  confidently  speak  as  being  examples  of 
concussion  of  the  cord  are  those  in  which  a  blow  or  a  fall  is  instantly 
followed  by  paralysis,  and  in  which  recovery  takes  place  so  rapidly  that  the 
alternative  diagnosis  of  haemorrhage  can  be  satisfactorily  rejected.  Such 
an  instance,  perhaps,  is  one  related  by  Erb. 

A  man,  aged  fifty-five,  fell  twenty  feet  from  a  tree  upon  his  heels  and  ischia.  He  was 
mot  unconscious,  but  was  at  once  unable  to  walk,  and  had  to  be  carried  home.    He  experi- 
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euced  severe  pains  in  the  sacrum  and  in  the  lower  limbs,  but  these  passed  ofl'  after  a  time. 
Ihere  was  no  loss  of  sensation,  but  the  legs  were  said  to  be  entirely  motionless  for  a  week. 
When  he  came  under  medical  observation  at  the  end  of  four  weeks  he  could  only  make  a 
few  steps  at  a  time,  and  slowly  and  with  hesitation.  Ketlex  movements  could  be  produced 
as  usual.  The  excitability  of  the  nerves  and  muscles  by  electricity  was  much  diminished. 
Galvanic  treatment,  applied  both  to  the  spine  and  to  the  legs,  was  attended  with  great 
success.    He  was  soon  able  to  walk  well,  and  in  three  weeks  he  was  discharged  cured. 

In  most  cases,  however,  when  a  railway  accident  is  followed  hj 
paralysis  this  does  not  appear  until  after  some  time.  The  interval  is. 
often  of  several  days'  duration,  and  Erichsen  says  that  it  may  even  last 
two  or  three  months.  During  this  time  the  j^atient  is  not,  indeed,  well ; 
he  is  suffering  from  other  effects  of  the  injury,  but  he  frequently  has  no 
idea  that  his  spine  has  been  hurt.  It  is  difficult  to  see  how  the  diagnosis 
of  "  concussion  "  is  to  be  established  as  against  that  of  myelitis  when  the 
symptoms  are  thus  remote. 

Acute  Ascending  Paralysis.* — Diffuse  myelitis  sometimes  spreads, 
rapidly  upwards  along  the  cord,  and  destroys  life  in  a  few  days.  To  such 
eases,  which  are  not  very  infrequent,  the  name  of  acute  ascending  paralysis 
might  be  fairly  applied.  It  is,  however,  now  usually  given  to  a  different 
affection,  one  in  which  the  most  minute  scrutiny  has  hitherto  failed  to 
reveal  any  lesion  of  the  cord.  Landry  published  ten  cases  of  what  is  now 
regarded  as  this  form  of  paraplegia  in  the  '  Gazette  Hebdomadaire '  for 
1859.  Kussmaul's  two  cases  of  "  Fatal  Paraplegia  without  assignable 
cause  "  (cited  by  Ross)  were  published  in  the  same  year. 

It  is  said  to  be  definitely  characterised  by  its  symptoms ;  for  in  a 
case  of  ascending  acute  myelitis  there  is  marked  anaesthesia,  the  bladder 
and  rectum  are  totally  paralysed,  bedsores  are  formed  at  a  very  early 
period,  and  the  faradic  excitability  of  the  muscles  soon  becomes  extin- 
guished ;  whereas  in  the  acute  ascending  paralysis  of  Landry  none  of  these- 
phenomena  are  observed. 

Onset,  course,  and  symptoms. — Sometimes  there  are  prodroma,  con- 
sisting of  slight  febrile  disturbance,  malaise,  dragging  and  shooting  pains  in 
the  back  and  limbs,  sensations  of  numbness  and  formication  in  the  feet  and 
in  the  tips  of  the  fingers,  and,  above  all,  a  feeling  of  great  muscular 
exhaustion  and  weakness.  The  patient  may  go  on  complaining  in  this  way 
for  a  day  or  two,  or  for  a  week,  or  even  (in  one  recorded  instance)  longer. 
More  often  no  such  symptoms  arise,  the  earliest  indication  that  anything 
is  the  matter  being  a  loss  of  strength  in  the  lower  limbs,  which  rapidly 
passes  into  complete  paraplegia.  The  feet  first  become  motionless,  then 
the  legs,  and  afterwards  the  thighs.  Soon  the  trunk  is  involved ; 
straining  becomes  impossible  during  defrecation,  and  in  coughing  or  sneez- 
ing ;  the  intercostal  muscles  are  paralysed  in  succession  from  below  up- 
wards. At  the  same  time,  or  even  earlier,  the  hands  are  affected ;  the 
patient  is  unable  to  write  or  to  feed  himself ;  his  grasp  rapidly  becomes 
enfeebled  ;  the  loss  of  power  extends  to  the  arms  and  shoulders.  Lastly, 
the  muscles  supplied  by  the  upper  cervical  nerves,  including  the  diaphragm, 

*  Synonym. — Lnndry's  paralysis.  Poliomyelitis  anterior  acutissima  was  a  name  given 
on  a  wrong  diagnosis  of  its  nature,  both  clinical  and  pathological. 

Neither  Dr  Fagge  nor  the  present  writer  ever  saw  a  case,  and  one  or  two  cases  cited  by 
Dr  Ross  appear  to  be  all  that  have  occurred  in  England  during  more  than  thirty  years. 
The  account  of  Lnndry's  paralysis  in  the  text  is  founded  on  the  statements  by  Erb, 
Eichborst,  Ross,  and  Gowers,  and  on  Remak's  article  "  Spinalliibmung"  in  Eulenbiirg's 
'  Real-Encyclopadie '  (p.  651).  See  also  Bailey  and  Ewing's  paper  in  the  *  New  York  Med, 
Journ.,'  June  4th  and  11  th,  1896. 
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fail  in  their  turn ;  the  act  of  swallowing  becomes  impossible,  and  death  by 
suffocation  closes  the  scene.  Towards  the  last  it  is  sometimes  noticed 
that  the  speech  is  embarrassed,  that  liquids  regurgitate  through  the  nose 
from  paralysis  of  the  palate,  and  that  the  masticating  muscles  and  those 
of  the  face  are  weakened.  The  pupils  are  sometimes  unequal,  and  transi- 
tory diplopia  has  twice  been  observed.  There  may  also  be  very  rapid  action 
of  the  heart  when  the  lesion  has  reached  the  upper  part  of  the  cervical 
cord. 

In  some  cases  the  order  in  which  different  parts  are  paralysed  is  said 
to  be  reversed.  The  fatal  illness  of  the  great  naturalist  Cuvier  was  of  this 
kind,  and  terminated  in  less  than  seven  days.  His  first  symptom  was  a 
sensation  of  discomfort  at  the  epigastrium.  Next  morning  he  experienced 
a  difficulty  in  deglutition,  and  in  the  evening  he  could  swalloAv  nothing, 
and  had  marked  loss  of  power  in  the  upper  limbs.  The  paralysis  gradually 
became  absolute,  and  afl'ected  the  lower  limbs  also.  Such  a  course  of 
events  can  only  be  explained  on  the  supposition  that  the  morbid  change 
(of  whatever  nature)  descends  the  cord,  instead  of  ascending  ;  and  that  it  is 
limited  to  grey  matter,  leaving  the  white  columns  unaffected,  which  of 
course  contain  at  each  level  fibres  belonging  to  all  parts  of  the  body  below. 
It  is  doubtful  whether  these  cases  can  fairly  be  brought  within  the  narrow 
definition  of  Landry's  paralysis  recognised  by  systematic  authors ;  they 
only  resemble  the  typical  cases  in  there  being  no  recognisable  lesion,  and 
in  the  sensibility  of  the  paralysed  parts  remaining  perfect. 

The  most  characteristic  symptoms  of  Landry's  palsy  seem  to  be  the  fol- 
lowing. The  affected  limbs  lie  flaccid  and  free  from  spasm.  At  first  reflex 
movements  can  be  excited ;  after  a  few  days  both  superficial  and  "  deep 
reflexes  "  are  lost ;  but  the  electrical  contractility  of  the  muscles  persists 
to  the  last,  nor  do  they  waste.  The  functions  of  the  bladder  and  rectum 
are  unimpaired ;  there  may  for  a  time  be  retention  of  urine,  but  this 
(]uickly  passes  off,  so  that  a  catheter  has  seldom  to  be  used.  The  patient 
may  complain  of  slight  feelings  of  numbness,  or  of  formication,  but  the 
paralysed  parts  are  still  sensitive  to  touch  and  to  painful  impressions.  No 
pains  are  experienced  in  the  affected  limbs,  nor  is  there  any  tenderness 
of  the  spinal  column.  The  patient  may  be  so  completely  free  from  dis- 
comfort, and  from  all  the  ordinary  signs  of  serious  illness,  that  it  may  be 
difiicult  for  those  about  him  to  realise  the  gravity  of  his  state.  In  one 
of  Landry's  original  cases  M.  Gubler  thought  for  a  day  or  two  that  the 
paralysis  was  feigned,  nor  was  there  any  apprehension  of  danger  until  the 
patient  was  within  a  few  hours  of  death. 

Pathology. — Morbid  anatomy  has  hitherto  thrown  no  light  whatever 
upon  the  nature  of  this  disease.  Westphal  ('  Arch.  f.  Psych.,'  LS76) 
examined  the  spinal  cord  microscopically  in  three  typical  cases  with  abso- 
lutely negative  results  ;  and  the  same  conclusion  followed  autopsies  by  Vul- 
pian  and  Hayem.    In  other  cases  enlargement  of  spleen  has  been  noticed. 

Before,  hoAvever,  accepting  any  but  an  organic  change  as  the  orio-in  of 
the  symptoms,  it  would  be  necessary  to  examine  the  whole  of  the  motor 
tract,  including  the  anterior  roots  of  the  nerves  and  their  trunks. 

Westphal  supposes  that  the  affection  of  Landry  may  be  due  to  the 
operation  of  some  hitherto  unrecognised  poison  ;  others  assume  the  pre- 
sence of  a  microbe.  Nauwerck  and  Barth  have  published,  in  the  fifth 
volume  of  Ziegler's  '  Pathologische  Beitrage,'  a  case  of  Landry's  acute 
ascending  paralysis,  in  which  they  found  after  death  the  cord  normal  but 
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neuritis  of  many  of  the  nevve-roots  and  extensive  destruction  of  the  fibres 
in  both  sciatic  nerves.  Probablv  most  of  the  recorded  cases  were  affections 
of  the  nerve-trunks  and  not  of  the  spinal  cord :  but  others  may  be  toxic 
in  origin.  A  fatal  case  of  paralysis  at  St  Thomas's  Hospital  resembled 
Landry's  cases  :  it  was  that  of  a  man  who  had  been  inoculated  for  hydro- 
phobia, and  suggested  to  Dr  Bristowe  a  comparison  with  the  paralytic 
form  of  that  disease  in  dogs  and  in  rabbits. 

Prognosis. — The  mean  dui-ation  of  fatal  acute  ascending  paralysis  is 
said  to  be  from  eight  to  twelve  days.  It  has  been  known  to  destroy  life 
in  two  or  three  days,  but  sometimes  it  runs  on  for  as  many  weeks,  and 
may  end  in  the  patient's  recoveiy.  Landry  spoke  of  eight  out  of  his  total 
of  ten  collected  cases  (only  four  of  which  he  had  seen  himself)  as  having 
terminated  favourably ;  but  his  paper  contains  no  details  to  justify  the 
diagnosis.  Erb  says  that  the  disease  may  stop  at  any  period  of  its  course, 
even  when  respiration  and  deglutition  are  affected. 

J^tioloyi/. — With  regard  to  its  causes,  nothing  is  known.  It  appears  to 
occur  mostly  in  young  adults,  and  more  frequently  in  men  than  in  women, 
the  proportion  in  Pellegrino-Levi's  case  being  twelve  to  four.  Some  cases 
have  been  ascribed  to  exposure  to  cold  ;  some  have  occurred  during  con- 
valescence from  enteric  fever  and  acute  diseases. 

^(77v7//.- -Landry's  paralysis  is  of  exceedingly  infrequent  occurrence  in 
England,  and  not  a  single  tyj^ical  case  has  been  recorded  in  Guy's  Hospital. 
Wilks  ('  Lectures,'  p.  274)  relates  seven  cases  of  acute  ascending  para- 
lysis, and  in  three  of  them  the  cord  was  found  normal ;  but  apart  from 
the  difficulty  of  accepting  negative  conclusions  before  modern  histological 
methods  were  in  use,  the  presence  of  aniesthesia,  of  vesical  symptoms,  and 
of  pain  in  all  these  cases  brings  them  under  the  clinical  category  of  acute 
ascending  dift'use  myelitis.  A  case  in  a  young  man  which  ended  favourably 
is  recorded  by  Dr  Ross,  and  another  which  proved  fatal;  but  the  latter  he 
regards  as  extremely  doubtful.  Other  authors,  Bristowe,  Buzzard,  Gowers, 
Bastian,  Bramwell,  describe  the  disease  from  French  or  German  accounts, 
rather  than  from  their  own  experience.  The  early  cases  of  Walford  ("  Brit. 
Med.  Journ.,'  November,  1854,  Handfield  Jones  (ibid.,  October,  1866),  and 
Harley  ("  Lancet,'  October,  1868),  in  which  last  Lockhart  Clarke  found 
•extensive  lesions  in  the  cord,  cannot  be  admitted  as  genuine  cases,  and 
many  of  those  published  abroad  are  either  myelitis  or  peripheral  neuritis. 

The  fully  described  cases  are  certainly  very  few,  even  abroad,  perhaps 
not  thirty.  The  rajoid  course,  the  successive  implication  of  legs,  arms, 
and  trunk,  and  finally  of  the  bulbar  nerves,  including  the  portio  dura,  the 
absence  of  marked  anaesthesia  or  pain,  the  absence  of  bedsores  and  rectal  or 
vesical  disturbance,  the  loss  of  knee-jerk,  the  absence  of  atrophy  or  spasm 
•of  the  paralysed  muscles  and  their  retention  of  electrical  contractility — 
make  up  a  striking  combination.  The  usually  fatal  course  and  negative 
anatomical  result  complete  the  type. 

Probably  no  treatment  is  effectual,  but  the  application  to  the  spine  of 
ice,  of  heat,  of  the  actual  cautery,  and  of  other  counter-irritants,  have  all 
Ijeen  recommended. 

Alcoholic  paraiilegia. — -Under  this  name  Wilks  described  a  form  of 
partial  motor  paralysis  of  the  lower  limbs  not  uncommon,  particularly  "  in 
ladies  who  have  given  themselves  up  to  brandy-drinking."  Pains  in  the 
legs  and  anaesthesia  are  also  present. 
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These  symptoms,  mth  the  dragging  gait  from  dropping  of  the  toes,  the 
integrity  of  the  functions  of  the  pelvic  organs,  and  the  favourable  pro- 
gnosis under  proper  treatment,  make  up  a  recognisable  clinical  "  disease." 
As  Buzzard  suggested,  symmetrical  peripheral  neuritis  is  its  pathological 
cause  (vide  supra,  p.  595).  Gowers  takes  the  same  view,  and  regards  as 
minor  cases  of  the  same  malady  those  which  have  been  described  as 
Alcoholic  Ataxia  and  Pseudo-tabes  potatormn.  This  was  in  fact  Wilks's 
own  opinion,  for  he  says  that  sometimes  the  symptoms  are  almost  confined 
to  the  legs,  and  resemble  in  character  those  of  locomotor  ataxia. 

In  Dr  Broadbent's  remarkable  case  of  alcoholic  paralysis  ('  Med.-Chir. 
Trans.,'  1884)  the  cord  Avas  found  normal,  but  the  nerves  were  not  exa- 
mined. He  compares  it  with  Landry's  paralysis.  It  was  in  some  respects 
unique  ;  but  his  other  cases  agi-ee  with  Buzzard's  cases  of  alcoholic  neuritis 
in  occm-ring  in  women,  in  being  chiefly  paraplegic,  and  in  the  muscles  being 
tender  on  handling. 

On  the  whole  it  seems  probable  that  drink  produces  paraplegia  occa- 
sionally by  means  of  myelitis,  but  more  fi'equently  by  peripheral  neuritis. 
The  latter  not  uncommon  condition  is  recognised  by  the  symptoms  de- 
scribed in  a  previous  chapter  (p.  593),  by  the  absence  of  pelvic  symptoms, 
and  by  the  frequent  implication  of  the  hands. 

Syphilitic  paraplegia. — That  paralysis  of  the  lower  limbs  may  be  one 
of  the  remote  effects  of  syphilis  has  long  been  a  well-known  fact,  but  the 
changes  which  occm*  in  such  cases  are  not  uniform.  Hutchinson  has  re- 
corded several  cases  of  syphilitic  paraplegia  due  to  myelitis,  and  Buzzard 
believes  that,  in  a  person  between  twenty  and  forty  years  of  age,  a  case  of 
IDaraplegia,  when  not  associated  with  Bright's  disease  or  embolism,  is  (like 
hemiplegia  under  the  same  conditions)  in  nineteen  cases  out  of  twenty  the 
result  of  syphilis.  But  primary  acute  softening  of  the  cord  is  common  ; 
primary  acute  softening  of  the  brain  is  rare,  and  probably  Heubner  is  riglit 
wlien  he  asserts  that  the  lues  venerea  affects  the  spinal  cord  far  less  often 
than  the  brain.  Buzzard's  limits  of  age  apjDear  to  be  too  narrow,  for  in  a 
case  observed  by  Wilks  the  patient  was  a  woman  of  fifty-three,  and  among 
the  five  or  six  other  cases  which  have  been  examined  in  the  post-mortem 
room  of  Guy's  Hospital  within  the  last  few  years,  one  occui-red  in  a  man 
aged  fifty-seven,  another  in  a  woman  aged  forty-seven.  Syphilitic  para- 
plegia is  most  often  due  to  myelitis  from  diseased  arteries. 

The  frequency  with  which  nodes  are  seen  upon  the  inner  surface  of  the 
skull,  pushing  the  dura  mater  inwards,  at  one  time  led  to  the  supposition 
that  a  similar  affection  of  the  bony  walls  of  the  spinal  canal  might  occur. 
But  this  is  not  borne  out  by  observation  in  the  deadhouse.  A  gumma 
beginning  in  the  interior  of  the  cord  is  almost  unknown,  but  it  sometimes 
occurs  in  the  membranes,  and  produces  paraplegia  by  compression. 

In  certain  cases  supposed  to  be  examples  of  syphilitic  paraplegia,  no 
obvious  morbid  change  has  been  discovered  in  the  cord,  and  they  may  have 
been  due  to  syphilitic  neuritis ;  or,  again,  syphilitic  endarteritis  may  pro- 
bably in  the  cord  as  in  the  brain  sometimes  lead  not  to  myelitis,  but  to 
passive  softening  of  the  tissue. 

A  man,  aged  twenty,  was  in  1877  under  treatment  by  tlie  late  Mr  Davies  CoUev  for 
syphilis,  when  lie  became  paraplegic  and  was  transferred  to  a  medical  ward  and  died  two 
months  later.  The  cord  in  the  mid-dorsal  region  was  flattened  and  soft  for  about  an  inch 
and  a  half  of  its  length;  the  antero-lateral  columns  and  the  grey  matter  were  especially 
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■affected,  the  latter  being  of  a  rusty  brown  colour.  To  the  naked  eye  there  was  no  obvious 
change  in  the  pia  inater.  But  when  a  piece  of  it  corresponding  with  the  softened  parts 
was  placed  on  a  microscopic  slide  and  examined  with  a  lens,  the  walls  of  the  arteries  were 
at  once  seen  to  be  enormously  thickened  and  degenerated.  By  reflected  light  they  looked 
Jike  solid,  opaque  white  cylinders;  by  transmitted  light  they  appeared  black.  We  could 
not  find  any  in  which  the  affection  was  in  an  earlier  stage,  so  that  we  might  have  compared 
it  with  Heubner's  description  of  syphilitic  arteritis  in  the  brain.— C.  H.  F. 

Reflex  paraplegia. — It  has  often  been  suspected  that  a  loss  of  function 
in  the  spinal  cord,  causing  paralysis  of  the  lower  limbs,  without  any  pre- 
cedent anatomical  lesion,  may  be  an  indirect  result  of  certain  visceral 
diseases.*  Such  cases  would  be  compai-able  with  two  already  mentioned 
in  which  paresis  of  one  arm  was  caused  by  a  carious  tooth.  Hammond 
relates  the  case  of  a  girl  who  was  brought  to  him  on  account  of  paraplegia 
which  had  suddenly  developed.  He  administered  several  doses  of  santonine, 
followed  by  castor  oil ;  many  round-worms  were  passed,  and  the  paralysis 
disappeared  in  the  night. 

In  1860  Dr  Brown-Sequard  published  in  the  "  Lancet '  an  elaborate 
paper  to  prove  that  irritation  of  the  afferent  nei-ves  of  a  diseased  organ  may 
set  up  a  retlex  spasm  in  the  blood-vessels  of  the  spinal  cord,  so  as  to  I'ender 
it  anaemic  and  impair  its  functions.  In  the  following  year,  however,  Sir 
William  Gull  refuted  this  opinion  in  the  "  Guy's  Hospital  Reports,'  and  no 
one  now  accepts  it.  Nor  has  a  suggestion  of  Jaccoud's  been  adopted  that 
reflex  paralysis  is  clue  to  "  exhaustion  "  of  that  portion  of  the  cord  upon 
which  fall  the  stimuli  conveyed  by  the  afferent  nerves  of  an  irritated  part. 
The  doctrine  of  "  inhibition "  would  better  meet  the  case ;  its  experi- 
mental application  to  paraplegia  seems  to  have  been  first  made  by  Lewisson 
{' Reichert's  Archiv,'  1869).  The  cases  of  paralysis  caused  by  diseased 
teeth,  and  the  paraplegia  from  worms  in  Hammond's  case,  seem  to  accord 
with  Lewisson's  experimental  results,  since  they  subsided  as  soon  as  the 
source  of  irritation  was  removed.  So  also  Graves  placed  on  record  the 
case  of  a  man  who  was  admitted  into  the  Richmond  Hospital  in  1835  with 
partial  paraplegia  of  two  weeks'  duration,  and  a  chronic  stricture  ;  in  a 
few  days  after  the  introduction  of  a  catheter  a  remarkable  improvement 
took  place,  and  within  a  month  the  power  of  the  lower  limbs  was  com- 
pletely restored.  Again,  cases  are  recorded  of  the  reduction  of  a  displaced 
uterus  being  followed  by  a  marvellously  rapid  recoveiy  from  paralysis  ; 
but  Ave  cannot  exclude  the  supposition  of  hysteria  from  these  cases. 

The  majority  of  cases  of  paralysis  which  are  supposed  to  be  of  reflex 
origin  run  a  protracted  course,  not  only  when  the  disease  which  is  supposed 
to  exert  the  inhibitoiy  influence  is  itself  permanent,  but  after  it  lias  de- 
parted. In  such  cases  there  must  be  more  than  reflex  paraplegia  ;  and, 
indeed,  myelitis  has  sometimes  been  discovered  after  death.  Of  a  particu- 
lar group,  in  which  paralysis  appears  to  be  secondary  to  some  affection  of 
the  bladder  or  urethra,  three  instances  were  recorded  by  Gull  in  1856 
('  Med.-Chir.  Trans.,'  xxxix),  and  in  each  of  them  the  spinal  cord  was  found 
softened.  Two  similar  cases  came  under  the  observation  of  Leyden  ;  the 
paralysis  seemed  to  be  the  result  of  a  long-standing  stricture,  and  there 

*  In  the  Guy's  Hospital  Library  copy  of  the  ' Medico-Chirurgical  Transactions' for 
1833,  containing  Mr  Stanley's  paper  on  "Reflex  Paralysis,"  there  is  a  pencil-note  by  Dr 
Wilks,  to  the  effect  that  the  majority  of  his  cases  were  wrongly  interpreted,  and  were  really 
i'xamples  of  a  primary  inflammatory  softening  of  the  cord,  attended  with  secondary  cystiti 
4ind  nephritis. 
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was  inflammation  of  the  upper  portion  of  the  lumbar  enlargement  with 
granule  masses.* 

In  the  17th  chapter  of  his  Essay  on  "  Injuries  and  Diseases  of  Nerves  " 
Mr  Bowlby  has  collected  a  series  of  cases  of  "  reflex  paraplegia,"  and  sub- 
jected them  to  the  necessary  criticism. 

When  chronic  paraplegia  develops  itself  in  a  person  who  has  for  years 
had  a  stricture,  or  who  has  recently  had  dysentery  or  some  other  intes- 
tinal affection,  or  who  has  a  retroflexed  or  prolapsed  uterus,  one  must  not 
forget  that  this  may  be  a  mere  coincidence.  Myelitis  is  certainly  present 
in  most  of  the  cases  once  supposed  to  be  of  reflex  origin,  and  peripheral 
neuritis  in  others.  If  not  so  unreal  a  condition  as  congestion  of  the  cord,, 
reflex  paraplegia  must  be  at  least  an  exceedingly  rare  malady. 

Hysterical  paraplegia. — It  is  a  well-recognised  fact  that  one  of  the 
symptoms  of  hysteria  is  paraplegia  ;  the  proof  being  that  young  women 
who  have  previously  suffered,  or  are  actually  suffering,  from  other  hysteri- 
cal symptoms  are  apt  to  be  affected  with  paralysis  of  the  legs,  which  gets, 
well  after  a  time,  or  sometimes  suddenly,  under  the  influence  of  some- 
mental  or  moral  shock.  To  define  as  accurately  as  possible  the  characters 
of  such  an  affection  must  evidently  be  of  great  importance  in  reference 
to  prognosis  and  treatment ;  for  the  diagnosis  cannot  be  taken  for  granted 
ujjon  the  mere  fact  that  the  patient  has  hysteria  ;  Avhile,  on  the  other  hand, 
affections  really  due  to  hysteria  are  occasionally  met  with  in  persons  who. 
would  not  be  suspected  of  it.f 

Mere  malingering  is  not  diflScult  to  detect,  but  hysterical  paraplegia  is 
a  very  different  thing.  Apart  from  the  jDrobabilities  afforded  by  the  age 
and  sex  of  the  patient,  the  following  points  are  of  service  : — There  is  usually- 
retention  but  seldom  or  never  incontinence  of  urine  ;  obstinate  constipation 
but  never  incontinence  of  fseces  ;  and  bedsores  do  not  form.  The  motor 
palsy,  though  absolute  at  certain  times,  is  fi'om  time  to  time  only  slight ; 
sensory  palsy,  patches  of  anaesthesia,  hyperiesthesia  and  analgesia  are  much 
more  marked  than  in  ordinary  paraplegia,  as  much  as  in  total  transverse 
lesions  with  pelvic  symptoms.  Analgesia  with  integrity  of  sensations  of' 
touch  and  of  temperatiu-e,  and  anaesthesia  without  motor  palsy  are  almost 
decisive  of  hysteria.  Electro-sensibility  is  often  small  or  absent,  but  the 
muscles  respond  normally  to  galvanic  or  faradic  stimuli.  The  paralysed 
limbs  are  cold  but  do  not  waste.  Rigidity  and  contraction,  most  often 
flexion,  are  frequent  and  early  symptoms,  but  they  are  completely  removed 
under  chloroform  and  during  sleep.  The  knee-jerk  is  sometimes  absent, 
more  often  exaggerat^ed.  Hysterical  girls  are  well  nourished  in  spite  of 
their  pai-alysis,  and  their  legs  are  usually  cold  and  pallid. 

We  ought  to  be  extremely  careful  in  diagnosing  paraplegia  as  hysterical, 
since  neurotic  girls  are  not  less  liable  than  other  people  to  myelitis,  caries 
of  the  spine,  and  other  causes  of  organic  paraplegia.. 

*  Tieslerand  Feinberg  and  Klemm  succeeded  in  causins:  an  inflammation  of  the  lower- 
part  of  the  spinal  cord  in  animals  by  setting  np  neuritis  of  the  sciatic  nerves  Roesineh 
however,  has  repeated  some  of  these  experiments  with  negative  results,  so  that  the  question 
can  hardly  be  regarded  as  finally  settled. 

t  There  was  a  remarlfable  want  of  agreement  among  former  writers  as  to  the  criteria 
of  hysterical  paraplegia.  Radcliffe  (and  also  Bastian)  stated  that  the  paralysis  is  usuallv 
incomplete  ;  Wilks  that  completeness  is,  in  a  doubtful  case,  an  argument  for  parapleei-i 
being  due  to  hysteria.  Duchenne  attached  much  importance  to  a'  diminution  of  electro 
sensibility  without  loss  of  electro-contractility;  but  Reynolds  has  related  two  cases  in 
which  tactile  sensibility,  sensibility  to  electricity,  and  electro-contractility  were  all  perfect 
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The  treatment  of  hysterical  paraplegia  is  that  of  hj'Steria,  and  electricity 
should  only  be  used,  if  at  all,  for  its  effect  upon  the  mind. 

Neurasthenia  Spinalis. — Patients  frequently  seek  advice  who  suppose 
that  they  ai-e  suffering-  from  spinal  weakness.  As  a  rule  they  are  women 
or  young  men  between  eighteen  and  twenty-five.  They  complain  of  muscu- 
lar fatigue  and  failing  strength  and  energy.  If  they  walk  they  feel  aching 
pains  or  stiffness  in  their  limbs,  and  when  they  have  to  stand  their  legs 
seem  to  give  way  under  them.  They  feel  tired,  and  their  backs  ache  all  day 
long,  even  before  they  get  out  of  bed  in  the  morning.  "  Spinal  Neuras- 
thenia," as  a  special  name  for  these  cases,  was  originally  proposed  by  Beard 
and  Rockwell  in  1871.  and  was  accepted  by  Erb,  Eoss,  and  other  systematic 
writers.  In  some  cases  dragging  pains  in  the  limbs  are  complained  of ; 
and  very  often  there  is  a  peculiar  pain  in  the  back,  seated  apparently  in 
the  lumbar  muscles,  and  increased  by  movements  of  the  spine.  Sometimes 
local  tenderness  of  certain  spinous  processes  is  present,  exactly  as  in  rachial- 
gia  or  .^p/'/m/  irritation.  Often  there  is  mental  disturbance  indicated  by 
sleeplessness,  anorexia,  flatulence,  timidity,  and  depression  of  spirits.  These 
are  supposed  to  be  due  to  over-exertion  of  body  or  mind,  especially  during 
the  hours  that  ought  to  be  spent  in  sleep,  or  to  some  form  of  exhaust- 
ing emotion,  disappointment,  anxiety,  or  what  is  called  "  worr}^"  In 
youths  and  men  under  thirty,  however,  such  complaints  usually  end  in  con- 
fession of  solitary  vice  or  of  excess  in  venery  ;  in  fact,  their  condition  is 
that  long  recognised  as  a  form  of  sexual  hypochondriasis,  or,  as  it  used  to 
be  called,  tabes  dorsalis.* 

It  is  supposed  by  Erb  that  the  state  of  the  spinal  centres  in  such  cases 
is  the  same  as  in  the  healthy  cord  when  fatigued,  and  that  the  difference  is 
in  a  natural  period  of  rest  failing  to  restore  it  to  vigour  and  activity.  This 
view  seems  reasonable  enough. 

The  diag7iosis  from  myelitis,  tabes,  and  other  serious  spinal  diseases 
must  be  based  mainly  upon  the  absence  of  objective  symptoms  of  a  definite 
lesion  of  the  cord,  in  contrast  with  the  despondency  with  which  the  patient 
complains  of  his  subjective  sensations.  Neurasthenia  is  distinguished  from 
hysterical  paraplegia  by  the  absence  of  retention  of  urine  and  of  paresis. 
In  Avomen,  especially  about  the  menopause,  it  is  apt  to  be  associated  Avith 
alcoholic  dyspepsia ;  in  men  with  syphiliphobia,  but  very  rarely  indeed 
with  syphilis. 

Frognosia  and  treatment. — This  miserable  condition,  as  much  mental 
as  physical,  is  reached  by  slow  and  gradual  steps,  but  may  at  last  compel 
the  sufferer  to  give  up  his  occupation  and  to  renounce  all  society.  It  is 
often  obstinate,  lasting  for  many  months,  or  even  yeai's,  and  relapses  some- 
times occur.  It  never  passes  on  into  any  organic  affection,  but  may  be  the 
first  stage  of  insanity.  As  a  rule,  however,  the  prognosis  is  good  if  the 
patient  Avill  take  advice.  The  treatment  should  be  directed  entirely  to  the 
general  health,  and  away  from  the  spinal  symptoms.  We  recommend  cold 
sponiring,  exercise  out  of  doors,  abstinence  from  liquor  and  from  sexual 
indulgence,  and  we  rouse  the  patient's  will  to  minister  to  himself.  Early 

*  The  cases  cited  in  a  work  by  Sargeou-Major  Neale,  published  under  this  title  in  the 
year  1806,  are  many  of  them  of  this  character.  Similar  symptoms  were  asciibed  to  a 
similar  cause  by  the  ancients  and  by  the  English  dramatists  of  the  seventeenth  century, 
and  the  weakness  and  pain  in  the  back,  as  well  as  the  more  or  less  marked  loss  of  virility, 
gave  the  term  tabes  dorsalis  a  bad  repute,  which  still  clings  to  the  very  different  disease 
now  known  under  that  title. 
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hours  and  adequate  sleep  are  needful,  and  we  prescribe  steel  or  stiychnia, 
with  cod-liver  oil  and  abundant  unstimulating  fattening  food. 

While  there  is  no  doubt  that  we  meet  with  cases  showing  the  symptoms 
above  described,  it  appeai-s  to  the  writer  very  doubtful  whether  it  is  desir- 
able to  give  them  the  recognition  implied  by  such  titles  as  neurasthenia  or 
nervous  debility.  They  are  more  appropriately  regai'ded  as  neurotic  or 
hypochondriacal.  If  no  organic  lesion  is  jiresent,  we  should  seek  to  trace 
such  symptoms  to  their  oi-igin,  either  in  abuse  of  the  sexual  functions,  or 
in  drink,  or  in  insufficient  sleep,  or  occasionally  in  mental  or  bodily  strain 
continued  beyond  a  patient's  powers.  The  symptoms  are  often  accompanied 
by  that  self-inspection  and  exaggerated  view  of  the  importance  of  one's 
own  sensations  which  may  lead  to  mental  aberration.  Women  should 
shrink  from  the  imputation  of  "  nervous  debility  "  as  from  that  of  hysteria; 
find  schoolboys,  young  men,  clergymen,  artists,  and  literaiy  men  should  be 
taught  that  "  neurasthenia  "  suggests  masturbation,  or  at  best  mental  idle- 
ness, conceit,  and  selfishness.  Bodily  work,  early  hours,  cold  baths,  sub- 
stitution of  porter  for  Avine  and  spirits,  and  such  moral  treatment  as  will 
restore  manly  self-control  are  the  best  means  of  overcoming  neurasthenia. 

Rachialgia. — In  1828  Dr  Thomas  Brown,  of  Glasgow,  di-ew  attention 
to  an  affection  attended  with  pain  and  tenderness  in  one  or  more  of  the 
vertebrae',  and  termed  it  spinal  irritation.  He  was  followed  by  Mr  Teale, 
of  Leeds  (1829),  by  the  brothers  William  and  Daniel  Griffin,  of  Limerick 
(1834),  and  by  Stilling,  of  Cassel  (1840),  the  last  of  whom  devoted  a  volume 
of  540  pages  to  the  subject.  All  these  writers  gave  a  wide  scope  to 
the  definition.  They  detected  tenderness  on  pressure  over  certain  spinous 
processes  in  persons  suffering  from  various  neuralgic  and  other  affections, 
and  they  maintained  that  in  all  such  cases  a  morbid  state  of  the  spine  was 
the  fundamental  disease.  They  enlarged  their  definition,  so  as  to  include 
transitory  paralytic  affections  and  a  variety  of  other  neuroses,  and  in 
this  were  no  doubt  influenced  by  the  name  they  had  adopted ;  for  it  would 
be  difficult  to  exclude  from  "  spinal  irritation  "  almost  any  "  functional  " 
disorder  of  the  lower  neurons  from  tetanus  to  pleurodynia. 

It  is  not  surprising  that  these  views  met  with  much  opposition.  They 
were  criticised  in  trenchant  style,  but  very  justly,  by  Romberg,  and  they 
have  never  met  with  general  acceptance  in  this  country.  Stilling  and 
Ollivier  maintained  that  "  spinal  irritation  "  was  due  to  the  congestion  of 
the  cord,  and  more  recently  Hammond  asserted  that  the  essential  condition 
was  spinal  anaemia.  The  boundary  line  between  spinal  irritation  and  other 
affections  has  been  repeatedly  shifted,  and  one  is  tempted  to  ignore  it  alto- 
gether. 

There  are,  however,  some  cases  which  deserve  the  name  rachialfria, 
•defined  as  a  neurosis  marked  by  pain  and  tenderness  in  the  back,  but  iree 
from  any  symptoms  of  organic  lesion  of  the  vertebrjB  or  of  the  cord. 
Rachialgia  may  be  regarded  as  a  form  of  neuralgia  affecting  the  posterior 
branches  of  the  spinal  nerves,  and  perhaps  the  filaments  distributed  to  the 
meninges  of  the  cord.  It  is  true  that  the  law  of  Hilton  and  of  Van  der 
Kolk  would  explain  how  pain  may  be  referred  to  the  cutaneous  nei^ves  of 
the  back,  even  though  its  starting-point  is  Avithin  the  spinal  cord;  but 
after  all,  this  question  of  its  centric  or  excentric  seat  is  not  peculiar  to 
rachialgia,  but  concerns  every  form  of  neuralgia. 

Although  spinal  in-itation  is  a  neuralgia,  it  is  usefully  considered  in  this 
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place,  on  account  of  the  importance  of  the  diagnosis  between  it  and  the 
more  grave  diseases  of  the  vertebrae  and  of  the  cord — just  as  it  is  con- 
venient to  classify  pleurodynia  with  affections  of  the  chest,  and  gastralgia 
with  those  of  the  stomach.  Considering  the  abuse  of  the  term  "  spinal 
irritation,"  it  is  best  to  denote  this  condition  exclusivelv  by  the  word 
MaclnaUjia,  which  was  long  ago  employed  by  Joseph  Frank,  and  corre- 
sponds with  those  applied  to  other  local  neuralgic  affections. 

Symptoms. — The  severity  of  the  pain  varies  indefinitely  in  different 
cases.  Sometimes  there  is  no  six)ntaneous  pain  at  all;  but  by  pressing 
upon  the  different  spinous  processes  we  may  find  that  some  of  them  are 
tender.  Great  stress  was  laid  on  cases  of  this  kind  by  those  w4io  pushed 
the  theory  of  "  spinal  irritation "  furthest.  They  were  in  the  habit  of 
directing  the  treatment  mainly  to  the  supposed  spinal  affection,  and  applied 
leeches,  blisters,  or  tartar-emetic  ointment  over  the  vertebrse.  Romberg 
tells  us  that  little  good  was  effected  by  these  measures,  which  we  can  well 
believe. 

In  other  cases  there  is  a  dull  aching  sensation  in  the  affected  part  of 
the  spine,  or  even  severe  pain.  Its  development  is  usually  gradual.  At 
first  it  may  be  felt  only  after  great  fatigue  or  excitement  ;  but,  as  time 
passes,  slighter  causes  excite  it  and  it  is  less  ready  to  subside,  until  at  last 
it  becomes  constant.  It  is  almost  alwavs  increased  by  muscular  efforts 
and  by  movements  of  the  vertebrae,  so  that  the  2>atient  is  unable  to  walk 
far,  or  to  stand  upright  for  more  than  a  short  time ;  even  sitting  at  the 
piano,  the  writing  desk,  or  the  sewing  machine  may  be  too  painful  to 
be  borne.  Sometimes  the  best  way  of  bringing-  out  the  increased  sensitive- 
ness of  the  aff'ected  nerves  is  to  pass  one's  finger  along  the  spine,  so  as  to 
press  upon  the  vertebrae  in  succession  ;  sometimes  it  is  more  manifest  when 
a  sponge  wrung  out  of  hot  water  is  drawn  doAvn  the  back  ;  for  to  the  patient 
this  seems  to  scald  at  the  tender  spots,  while  he  experiences  no  discomfort 
elsewhere. 

There  is  often  a  close  anatomical  relation  between  the  seat  of  rachialgia 
and  that  of  any  other  neuralgia  which  happens  to  be  present  in  the  same 
(jase — the  one  corresponding  with  the  posterior,  the  other  with  the  anterior 
main  branch  of  the  same  spinal  nerve. 

One  of  the  cases  related  by  Dr  and  Mr  Griffin  (at  p.  19  of  their  work)  is  that  of  a  girl 
who  complained  of  headache  and  pains  in  all  parts  of  lier  body.  Her  whole  spinal  column 
was  acutely  tender.  Pressure  upon  the  first  or  second  cervical  vertebra  caused  a  pain 
which  shot  forwards  from  the  occiput  to  the  brow  ;  a  little  further  down  it  excited  pain  in 
the  larynx;  over  the  lowest  cervical  spine,  at  the  spot  where  the  trachea  dips  behind  the 
sternum  ;  and  still  lower,  at  the  middle  of  tlie  sternum,  the  ensiform  cartilage,  and  the 
pubic  region  successively.  This  certainly  was  not  due  to  any  direct  mechanical  impres- 
sion upon  the  cord ;  for  when  pressure  was  made  behind  the  trochanter,  pain  was  felt  at 
the  iliac  crest,  on  the  inside  of  the  thigh,  and  even  in  the  opposite  hip ;  while  pressure 
upon  the  thigh  or  knee  set  up  pains  in  the  shins  and  toes. 

Another  patient  had  great  tenderness  of  all  the  dorsal  and  lumbar,  but  not  of  the 
cervical  spinous  processes.  Pressure  on  tVie  upper  dorsal  vertebra)  caused  pain  at  the 
middle  of  the  sternum  ;  from  the  third  or  fourth  dorsal  down  to  the  sacrum  it  excited  pain, 
not  in  the  corresponding  points,  as  usual,  but  at  the  ensiform  cartilage.  Pain  at  this  spot 
was  even  brought  on  by  pressure  behind  the  trochanter,  upon  the  muscles  of  the  thigh,  or 
over  one  knee-joint,  and  the  patient  felt  the  same  pain  if  slie  chanced  to  tread  on  uneven 
ground,  or  if  a  pebble  came  beneath  her  feet  in  walking.  To  ascertain  whether  the 
seventh  and  eighth  dorsal  vertebrae  were,  as  usual,  more  aft'ected  than  other  parts  of  the 
spine,  firm  pressure  was  made  upon  them.  The  result  was  that  she  suddenly  tumbled 
forwards  insensible,  and  would  have  struck  her  face  against  the  floor  had  not  some  one 
caught  her. 

A  third  of  their  patients  was  a  lady  who  complained  of  pain  in  the  face,  but  who  "  had 
no  conception  that  her  spine  was  at  all  affected."    When  the  second  cervical  vertebra  was 
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touched  she  sprang  up,  as  if  a  needle  had  been  driven  through  the  cord,  and  then  fell  in  a 
state  approacliing  to  insensibility.  Out  of  this  slupor  she  twice  started  up  in  the  same 
way,  and  as  often  dropped  back  powerless,  her  countenance  evincing  the  utmost  terror  and 
agitation.  As  soon  as  she  could  speak,  she  said  that  she  had  felt  a  numbness  and  sensa- 
tion as  of  pins  and  needles  in  all  parts  above  tlie  ensiform  cartilage.  She  would  on  no 
account  permit  licr  neck  to  be  touched  again. 

A  fourth  instance  was  that  of  a  young  gentleman,  who  described  himself  as  suffering 
from  a  chronic  liver  complaint.  Pressure  upon  the  spinal  column  was  excessively  dis- 
agreeable to  him.  When  the  finger  rested  on  one  of  the  dorsal  vertebi  jb  he  grew  pale  and 
tenified,  saying  he  felt  a  sudden  thrill  through  every  nerve  in  his  frame.  He  had  an 
unpleasant  feeling  about  the  part  for  tlie  remainder  of  the  day,  and  shuddered  at  the  idea 
of  allowing  the  pressure  to  be  repeated.  After  a  few  weeks  the  experiment  was  tried 
again,  and  with  precisely  the  same  results. 

A  fifth  case  was  that  of  a  boy  aged  twelve,  who  fell  forwards  insensible,  as  if  he  had 
been  shot,  as  soon  as  slight  pressure  was  made  upon  the  second  lumbar  spine. 

Phenomena  somewhat  similar,  though  less  marked  in  degree,  are  not 
uncommon.  They  undoubtedly  lend  support  to  the  view  that  the  seat  of 
rachialgia  is  in  the  cord  itself  rather  than  in  the  nerves.  Pressure  on  the 
tender  vertebra  will  often  bring  out  or  increase  the  pain  in  any  other  part 
that  happens  to  have  its  nerves  in  an  irritable  condition.  Anstie  met  with 
a.  case  in  which  pressure  on  one  spot,  over  the  lowest  cervical  vei'tebra, 
caused  exquisite  pain,  a  sensation  of  extreme  nausea,  and  disappearance  of 
the  pulse  at  the  right  wrist,  that  on  the  left  side  remaining  unaltered. 
The  patient,  a  young  lady,  was  also  seen  by  Walshe  and  Eeynolds.  In 
the  case  of  a  child,  brought  to  Dr  Frederick  Taylor  at  Guy's  Hospital,  it 
•was  repeatedly  noticed  that  pressure  upon  the  seventh  cervical  vertebra 
at  once  gave  rise  to  a  marked  pallor  of  the  left  side  of  the  face,  which 
lasted  a  few  minutes. 

JfJtioIogy. — Kadcliffe  believed  that  the  cause  of  spinal  irritation  "  is 
often  a  strain  of  the  back  or  a  blow,  which  may  have  been  forgotten  by  the 
patient.  This  supposition  is  confirmed  by  the  fact  that  slight  railway 
accidents  so  often  giA-e  rise  to  it;  the  so-called  "  Railway  spine"  is,  in  fact, 
in  the  majority  of  cases  an  affection  of  this  kind.  Anstie's  patient,  just 
referred  to,  had  received  a  very  slight  contusion  in  a  collision.  Her  sister, 
who  was  severely  injured  at  the  same  time,  nursed  her  assiduously  for 
three  or  four  months,  and  then  began  to  be  seriously  ill  herself.  Many 
think  that  no  reliance  can  be  placed  on  the  statements  of  persons  who 
have  met  with  such  accidents,  so  far  as  their  subjective  symptoms  are 
concerned.  But  there  are  cases  in  which  there  is  collateral  proof  of  oood 
faith. 

Among  the  causes  to  which  rachialgia  has  been  attributed  are  over- 
fatigue, exhaustion  by  night-watching,  onanism,  antemia,  and  starvation  ; 
but  probably  none  of  these  are  more  than  predisposing  causes. 

A  general  "  nervous  susceptibility  certainly  plays  an  important  part 
in  the  £etiology  of  the  complaint.  It  is  far  more  common  in  Avomen  than 
in  men,  and  in  persons  between  fifteen  and  thirty  years  of  aire  than  in 
those  at  earlier  or  later  periods  of  life.  An  inherited  '•  neuropathic  ten- 
dency "  predisposes  to  it.  Like  other  neuralgiEe,  it  often  affects  women 
who  at  the  same  time  are  obviously  suffering  from  hysteria ;  and  thus  it 
may  be  associated  with  any  of  the  varied  symptoms  of  that  morbid  state. 
At  the  same  time  there  are  cases  of  true  rachialgia  without  any  other  hys- 
terical symptom.  The  last  well-marked  case  seen  by  the  writer  was  that  of 
a  lady  of  about  forty,  healthy  and  active  in  mind  and  l)odv. 

Diagnosis.— most  important  thing  is  to  distinguish  this  form  of 
neuralgia  from  pains  which  are  the  result  of  disease  of  the  vertebra  the 


llEMlPAIiAI'LElilA 


(547 


'cord,  or  its  membranes.  The  pain  of  raehialgia  is  intermittent,  it  is  for- 
gotten under  distracting  thoughts,  and  it  is  unaccompanied  by  other  sym- 
ptoms of  organic  disease  of  the  spine.  It  is  closely  related  to  hysteria, 
•and  to  the  so-called  "  nervous  debility  "  above  described ;  but  it  is  more 
compatible  with  good  sense,  less  of  a  vice  and  more  of  a  misfortune. 

Prognosis. — Raohialgia  may  develop  into  marked  hysteria  in  women, 
or  into  neurasthenia  spinalis  in  men,  but  the  usual  course  of  the  affection 
is  towards  recovery.  Relapses,  however,  are  common,  and  often  the  sub- 
sidence of  pain  in  a  particular  spot  in  the  back  is  followed  by  the  appear- 
ance of  neuralgia  elsewhere. 

Treatment. — -When  we  are  satisfied  that  there  is  no  organic  disease  of 
which  the  pain  is  a  symptom,  it  is  a  grave  mistake  for  rest  in  the  horizontal 
posture  to  be  insisted  on.  Mr  Teale  says  that  he  succeeded  in  curing 
several  persons  belonging  to  the  poorer  classes  while  they  were  still  pursu- 
ing their  work  ;  and  it  is  exceedingly  desirable  that  the  patient  should  have 
fresh  air  and  change  of  scene,  and  should  be  encouraged  to  take  moderate 
exercise.  An  abundant  supply  of  good  food  is  of  great  importance.  Kacl 
cliffe  and  Skey  advised  the  use  of  alcohol ;  but  Anstie  would  only  allow  it 
in  great  moderation,  and  only  with  the  meals.  This  is  undoubtedly  the 
wiser  course,  or  we  may  have  not  only  rachialgia  but  a  woi'se  disease  to  deal 
with.  If  "■  spinal  irritation  "  is  only  a  combincition  of  hysteria  and  neural- 
gia, it  is  food,  not  stimulants  or  narcotics,  which  is  useful.  The  tincture 
of  steel,  arsenic,  strychnia,  and  cod-liver  oil  are  each  of  theui  valuable 
helps  in  treatment ;  but  the  main  indication  is  to  provide  inoderate  exer- 
cise out  of  doors,  fattening  food,  early  hovu's,  and  occupation  that  will  divert 
the  patient's  mind  from  self-consciousness.*  Walking,  bicycling,  garden- 
ing, and  horse  exercise  are  each  of  them  useful  Avhen  the  patient  is  able  to 
take  them,  and  after  such  moderate  exertion  she  should  lie  down  before 
taking  the  next  meal. 

Hemiparaplegia. — This  is  rather  an  experimental  than  a  pathological 
condition,  but  occasionally  a  patch  of  disease,  or  an  accidental  injury  by 
a  sharp  instrument,  haj^pens  to  affect  one  half  of  the  cord,  and  thus  to 
reproduce  in  a  human  patient  what  is  the  effect  of  division  of  half  the 
cord  in  animals.     There  is  loss  of  power  in  the  half  of  the  body  which 
is  on  the  same  side  as  the  disease  in  the  cord,  and  the  upper  limit  of  the 
paralysis  varies  with  the  distribution  of  the  highest  nerves  coming  off  from 
the  part  of  the  cord  below  the  seat  of  the  disease.     Such  a  condition 
may  conveniently  be  termed  Hemiparaplegia,  whether  it  is  limited  to  the 
leg  or  involves  the  corresponding  arm  as  well.    Brown-Sequard  in  1860 
discovered   this   remarkable   association   of   sym2)toms   after  transverse 
severance  of  one  half  of  the  spinal  cord  in  animals.    Anaesthesia  is  present, 
not  on  the  same  side  as  the  disease,  but  on  the  opposite  side.    That  half 
■of  the  body  which  retains  its  motor  power  loses  its  sensibility,  while  the 
paralysed  half  has  its  sensory  functions  unimpaired  or  exalted.    The  crossed 
aniesthesia  is  due  to  the  fact  that  the  fibres  belonging  to  each  sensoiy 

*  The  application  of  blisters  to  the  spine  is  recommended  by  some  modern  authors,  and 
-older  writers  speak  no  less  favourably  of  leeches  and  of  cupping.  These  measures  are  now 
out  of  fashion;  but  in  one  very  severe  and  obstinate  case,  which  arose  out  of  the  Tiiorpe 
railway  accident,  and  which  the  author  saw  with  Mr.  Erichsen  and  with  Mr.  Robinson  of 
Norwich,  nothing  gave  so  much  relief  as  the  repeated  application  of  leeches  at  intervals  of 
a  few  weeks,  and  especially  at  the  catamenial  periods.  The  patient  was  stout  and  florid- 
Other  applications  that  have  sometimes  proved  useful  are  turpentine  liniment  and  un- 
guentuni  veratria;;  or  a  bag  of  hot  siiud  may  be  placed  along  the  spine. — C.  H.  F. 
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nerve-root  decussate  in  the  substance  of  the  spinal  cord  itself  immediately- 
above  their  entrance,  or  at  least  before  they  reach  the  level  of  the  decussa- 
tion of  the  motor  tracts  in  the  pyramids.  This  applies  equally  to  the 
fibres  which  convey  all  soi-ts  of  impressions, — whether  of  touch,  or  pain,, 
or  heat  and  cold but  with  the  curious  exception  that  the  fibres  belonging, 
to  the  muscular  sense  run  upwards  without  crossing.  Thus  there  is  loss  of 
muscular  sense,  and  with  it  of  electro-muscular  sensibility,  on  the  paralysed, 
and  not  on  the  ansesthetic  side  of  the  body.  There  is  usually  hypersesthesia 
of  the  skin  on  the  paralysed  side, — the  susceptibility  to  tactile  and  pain,- 
ful  impressions  and  to  change  of  temi^erature  being  all  increased. 

No  disease  of  the  spinal  cord  can  give  rise  to  paralysis  and  anaesthesia 
limited  to  one  and  the  same  side  of  the  body.  If  a  patient  is  found  to 
have  one  of  his  lower  limbs,  for  example,  affected  in  this  way,  Ave  conclude 
that  the  lesion  concerns  the  nerve-roots  of  that  side  which,  form  the  cauda 
equina — ^unless,  indeed,  it  is  seated  above  the  decussation  of  the  pyramids 
in  the  opposite  half  of  the  encephalon.  In  other  words,  it  is  either 
pei-ipheral  neuritis  or  a  cerebral  lesion. 

On  the  other  hand,  it  must  not  be  supposed  that  every  affection  of  one 
side  of  the  spinal  cord  necessarily  causes  paralysis  of  the  same  side  and 
anaesthesia  of  the  opposite  side  of  the  body.  This  effect  is  observed  only 
when  the  abolition  of  function  in  that  half  of  the  cord  is  complete  or  nearly 
so.  All  morbid  changes  in  the  nervous  structures  j^roduce  loss  of  motor 
power  more  constantly  than  loss  of  sensation,  and  unilateral  lesions  of  the 
cord  offer  no  exception  to  this  rule.  It  is  quite  possible  for  such  a  lesion 
to  give  rise  to  complete  paralysis  of  one  lower  limb,  or  of  the  arm  and 
leg  on  one  side  of  the  body,  without  there  being  demonstrable  anaes- 
thesia of  the  limbs  on  the  opposite  side.  The  explanation  is  that  the 
disease,  while  it  is  confined  to  one  half  of  the  cord,  leaves  a  part  of  that 
half  functionally  active.  The  best  marked  cases  are  those  which  will  be 
discussed  in  the  next  chapter  as  essential  spinal  paralysis  in  infants  and  in 
adults,  where  the  anterior  cornua  are  the  seat  of  the  lesion. 

In  acute  cases  the  vaso-motor  nerves  are  affected  on  that  side  which  is 
the  seat  of  the  lesion.  The  temperature  of  the  paralysed  limb  or  limbs  is 
at  first  higher  than  that  of  the  corresponding  parts  by  a  difference  amount- 
ing to  1°  or  2°  Fahrenheit  or  even  more.  After  a  time,  however,  it  becomes 
normal,  and  sometimes  falls  to  a  still  lower  level. 

The  reflex  excitability  of  the  lower  spinal  centres  in  cases  of  hemi- 
paraplegia  seems  not  to  be  constant.  On  the  paralysed  side  it  has  in 
some  cases  been  increased,  in  others  it  has  been  diminished;  on  the 
anaesthetic  side  it  has  generally  appeared  to  be  normal,  but  occasionally 
It  has  been  exalted.  Erb  says  that  the  bladder  and  rectum  have  generally 
been  paralysed— always  when  there  has  been  a  sudden  traumatic  lesion— 
with  either  complete  retention,  or  complete  incontinence  of  urine  and 
involuntary  passage  of  faeces.  This  lends  support  to  the  view  that  the 
paralysis  of  these  parts  in  cases  of  ordinary  paraplegia,  due  to  a  bilateral 
lesion  limited  to  the  upper  part  of  the  cord,  depends  on  an  inhibiton- 
influence  transmitted  downwards  from  the  diseased  parts  to  the  healthv 
centres  below.  An  analogous  fact,  which  has  now  been  noticed  in  seVeraP 
cases,  IS  that  the  muscles  on  the  paralysed  side  in  hemiparaplegia  some- 
times have  their  faradic  contractility  lowered  in  a  marked  de^rree  •  thev 
may  also  undergo  rapid  wasting.  ^ 

Hemiparaplegia  has  been  observed  in  patients  who  have  been  stabbed 
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ill  the  back  by  u  knife  or  dagger,  it  seems  strange  that  a  chance  wound 
should  make  a  section  of  one  half  of  the  cord  with  the  accuracy  of  aa 
incision  performed  on  a  rabbit  in  the  laboratory;  but  the  shape  and  size 
of  the  spaces  between  the  arches  of  the  vertebrae  seem  to  prevent  a  cutting 
instrument  from  passing  across  the  median  line  within  the  spinal  canal. 
Now  and  then  a  fracture  or  a  dislocation  of  the  spine  has  been  attended 
with  hemiparaplegia.  A  tumour  outside  the  cord,  compressing  one  half 
of  it,  has  more  than  once  caused  paraplegia  of  one  leg.  In  still  fewer  other 
cases,  this  nu-e  form  of  paralysis  has  been  due  to  a  lesion  limited  to  the 
interior  of  the  cord  on  one  side — an  etfusion  of  blood,  a  patch  of  sclerosis, 
or  of  acute  focal  myelitis,  a  tumour,  or  a  gumma. 

Some  of  these  various  unilateral  lesions  are  more  apt  than  others  to 
affect  a  considerable  length  of  the  cord,  and  involve  the  roots  of  several 
spinal  nerves.  This  leads  to  the  development  in  some  cases  of  hemipara- 
plegia of  a  fresh  set  of  symptoms  due  to  interference  with  nerve-roots. 
Thus  there  is  oommonh^  an  ana?sthetic  half-zone  of  greater  or  less  depth 
passing  round  the  paralysed  half  of  the  body  from  back  to  front,  and 
dividing  the  hyperaesthetic  part  of  the  surface  below  from  the  normal 
paii;.  above  ;  and  the  upper  edge  of  this  ancesthetic  space  is  said  some- 
times to  present  a  narrow  hyperaesthetic  border.  The  explanation  is. 
obvious  :  the  nerves  of  the  region  deprived  of  sensation  have  had  their 
roots  destroyed  by  the  disease ;  those  of  the  region  which  is  over- 
sensitive have  merely  had  their  roots  irritated.  The  other  (or  anaesthetic) 
half  of  the  body  sometimes  also  has  a  narrow  hyperaesthetic  half-zone, 
limiting  the  anaesthesia  above,  and  due  to  irritation  of  fibres  which  have 
just  decussated  at  the  upper  edge  of  the  lesion  in  the  cord.  In  some  cases 
the  patient  experiences  a  disagreeable  sense  of  constriction,  or  severe 
burning  or  shooting  pains,  round  the  trunk,  at  a  level  corresponding  Avith 
that  of  the  nerves  whose  roots  are  involved  in  the  disease,  and  such  sensa- 
tions may  be  limited  to  one  half  of  the  body  or  aJBfect  both  sides  alike. 

Hemiparaplegia  rarely  remains  stationary.  Most  commonly  it  soon 
undergoes  conversion  into  ordinary  paraplegia,  as  the  result  of  nn-elitis 
spreading  through  the  whole  thickness  of  the  cord  around  the  original 
lesion.  This  often  ends  fatally,  but  occasionally,  according  to  Erb.  it 
subsides  and  allows  the  symptoms  of  a  unilateral  lesion  to  reappear.  These 
may  then  persist  for  years,  and  in  certain  cases  have  been  known  to  end  in 
recovery. 

Sclerosis  op  the  Cord.* — We  have  hitherto  spoken  of  inflammation  of 
tlie  cord  as  an  acute  or  subacute  process  attended  with  softening  of  the 
nervous  tissue.  We  have  now  to  consider  a  form  of  so-called  myelitis  which 
has  been  generally  regarded  as  a  chronic  interstitial  inflammation.  There 
are  none  of  the  symptoms  of  inflammation,  no  fever,  and  often  no  pain, 
but  there  is  evidence  of  exudation  of  leucocytes  and  of  gradual  increase 
of  fibrous  tissue,  which,  like  a  cicatrix,  compresses  and  at  last  destroys  the 
ganglion  cells  and  nerve-fibres  which  form  the  parenchyma  or  active  peculiar 
elements  of  the  central  nervous  system.  It  is  certain,  however,  that  in 
some  cases  the  first  step  in  the  process  is  atrophy  of  the  parenchyma,  to 
w  hich  the  changes  in  the  neuroglia  are  secondaiy.  The  same  question  of 
wliich  is  the  primaiy  process  has  been  again  and  again  raised  not  only  over 

*  Syiioni/ms. — Chronic  interstitial  myelitis— Grey  induration — Fibrous  degeneration  of 
tlir  cord — Degencratiou  of  the  lower  neurons. 
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the  various  forms  of  spinal  and  cerebral  sclerosis,  but  also  over  the  closely 
analoirous  chronic  interstitial  inflammations  of  the  liver,  kidney,  lungs,  and 
other^ro-uns.  In  all  of  these,  beside  the  acute  and  obviously  inflammatory 
processes  which  aftect  the  piu-enchyma  and  soften  the  organ  we  find  chronic 
fibrous  inflammations  leading  to  hardening  and  shrinking,  the  condition 
called  either  cirrhosis  or  sclerosis.  The  weight  of  authority  has  hitherto 
been  in  favour  of  Virchow's  original  description  of  this  condition  as  true, 
though  exceedingly  chronic,  interstitial  inflammation. 

Of  late,  however,  improved  methods  of  histological  investigation,  and 
particularly  Golgi  s  plan  of  staining,  have  led  many  pathologists  to  regard 
the  atrophic  and  destructive  process  of  ganglion  cells  and  nerve-fibres  to 
be  priniaiy, — to  be,  in  fact,  a  degeneration  of  the  neuron,  to  which  changes 
in  the  neuroglia  are  only  secondary. 

Sclerosis— «.  e.  hardening,  a  convenient  term  which  does  not  beg  the 
•question — always  begins  insidiously,  continues  gradually,  and  never  lasts 
-less  than  two  or  three  years.  Instead  of  being  soft,  as  in  acute  myelitis, 
the  substance  of  the  cord  is  obviously  tougher  than  natural.  Ollivier  long 
ago  compared  it  to  boiled  white  of  egg ;  the  knife  meets  with  resistance  in 
cutting  through  it,  and  the  exposed  sm'face  is  smooth  and  even.  On  close 
scrutiny  it  often  looks  gelatinous,  and  has  a  greyish  or  greyish-yellow  tint, 
instead  of  the  milk-whit«  colour  of  a  healthy  cord.  It  is  rather  shrunken 
than  increased  in  size.  When  held  up  to  the  light  the  diseased  parts  are 
translucent.  They  are  untouched  by  osmic  acid,  and  when  stained  with 
carmine  they  take  the  colour  much  better  than  the  unaffected  Avhite 
•columns. 

With  the  aid  of  the  microscope  the  neuroglia  is  found  to  be  thickened 
and  fibrillated,  or  even,  in  old  cases,  to  be  converted  into  a  dense  mass 
•of  connective  tissue  with  delicate  parallel,  wavy  fibres.  Cells  with  a  large 
number  of  radiating  processes  (Deiters'  cells)  are  often  seen ;  it  is  said 
that  similar  cells  may  be  discovered  in  the  normal  neuroglia,  but  they  are 
•at  any  rate  much  more  numerous  in  cases  of  chronic  myelitis.  The  nex've- 
fibres  are  atrophied,  they  have  lost  their  medullary  sheaths,  and  their  axons 
are  swollen,  hard,  and  glistening.  The  ganglion  cells  (when  the  grey  sulj- 
"stance  of  the  cord  is  affected)  are  shrivelled  and  granular,  or  may  be  con- 
verted into  homogeneous,  bright-looking,  angular  bodies  without  processes, 
and  having  apparently  no  nuclei.  Corpora  amylacea  are  generally  abun- 
dant, and  granule-masses  are  also  present,  often  in  large  numbers,  but  some- 
times very  few.    The  smaller  blood-vessels  are  thickened. 

This  process  of  sclerosis  is  not  peculiar  to  cases  of  chronic  paraplegia, 
but  forms  the  anatomical  lesion  of  several  other  affections  of  the  spinal 
cord,  which  will  be  described  separately,  because  their  limitation  to  special 
tracts  gives  them  an  independent  clinical  course  {systemic  or  columnar 
diseases). 

In  other  cases  of  chronic  paraplegia  the  sclerosis  extends  diffusely  over 
the  segmental  area  of  the  cord  so  as  to  prevent  the  transmission  of  motor 
impulses  from  the  brain  to  the  parts  below.  Its  longitudinal  extent  varies 
greatly.  Sometimes  it  is  confined  to  a  single  spot,  and  has  been  called 
••  chronic  transverse  or  segmental  myelitis  ;  "  sometimes  it  advances  slowly 
along  the  entire  length  of  the  cord  (generally  from  below  upwards)  until 
it  reaches  the  bulb.  These  are  the  cases  known  as  "  creepinfj  palsy,"  in 
which  the  lower  extremities  and  pelvis  are  first  affected,  then  the  abdominal 
and  intercostal  muscles,  then  the  arms,  and  lastly  the  phrenic  nerves. 
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Spastic  Pauaplbgia.* — Of  the  forms  of  sclerosis  which  are  confined  to 
certain  physiological  tracts  of  the  cord  and  produce  a  connected  series  of 
symptoms  as  the  result,  we  will  first  take  that  which  is  clinically  known  as 
spastic  paraplegia  or  paralytic  rigidity  of  the  limbs.  It  is  not  so  much 
an  independent  disease  as  a  series  of  symptoms  which  appear  in  chronic 
paraplegia  from  whatever  cause.  We  have  already  mentioned  the  rigidity 
■of  the  legs  which  sometimes  comes  on  as  the  result  of  Syringomyelia,  and 
we  shall  meet  with  similar  affections  of  the  muscles  in  cases  of  Hemiplegia 
of  cerebral  origin. 

As  a  complication  of  chronic  Paraplegia — for  it  never  appears  in  cases 
of  acute  transverse  myelitis — these  symptoms  are  very  common  and  cha- 
racteristic, most  freqviently  occurring  in  cases  of  compression  of  the  cord 
from  vertebral  caries  and  in  cases  of  chronic  transverse  and  diffused 
myelitis. 

In  these  cases  of  chronic  paraplegia  it  is  only  when  the  lowest  lumbar 
centres  are  destroyed  that  the  legs  are  flaccid.  In  paraplegia  from  angular 
curvature  and  in  hysterical  paraplegia  they  are  sometimes  spasmodically 
flexed  ;  more  often  they  are  forcibly  extended. 

The  rigidity  is  caused  by  tonic  contraction  of  the  muscles  ("  contrac- 
ture "),  and  is  associated  with  increased  reflex  actions,  both  superficial  and 
deep,  and  with  the  clonic  contractions  known  as  ankle-clonus.  They  are 
no  doubt  clue  to  increased  reflex  irritability  of  the  spinal  centres  below 
the  lesion,  and  this  again  may  be  referred  to  the  absence  of  the  normal 
inhibitory  influences  from  the  cerebral  centres.  The  difficulty  is  to  explain 
why  their  appearance  is  delayed. 

The  anatomical  change  which  is  found  in  cases  of  spastic  paraplegia 
is  a  sclerosis  which  descends  from  the  seat  of  disease  along  the  crossed 
pyramidal  or  motor  tract  in  the  lateral  columns  of  the  cord.  Cases  of 
secondaiy  rigidity  and  spasm  of  muscles  which  have  long  lost  voluntary 
power  are  probably  of  the  same  pathology,  Avhether  paraplegic,  hemiplegic, 
or  monoplegic  in  distribution. 

Beside  the  cases  of  silastic  paraplegia  secondary  to  compression  or  other 
transverse  lesions  of  the  cord,  we  shall  hereafter  meet  with  others  in  which 
similar  symptoms  occur  as  complications  of  Progressive  Muscular  atrophy 
(Amyotrophic  lateral  sclerosis)  and  of  Locomotor  Ataxia  (Spasmodic  tabes). 

Thei-e  are,  lastly,  very  rare  cases  in  w^hich  rigidity  is  present  from  the 
first,  and,  indeed,  constitutes  the  most  marked  symptom,  so  that  it  may 
seem  to  be  the  only  obstacle  to  the  patient  standing  or  walking.  Here 
the  lesion  is  in  all  probability  a  priinari/  symmetrical  sclerosis  of  both 
lateral  columns.  Evidence  on  this  point  was  afforded  by  a  case  of  Dr 
Morgan's,  of  Manchester,  in  which  Dr  Dreschfeld  found  sclerosis  of  the 
■  crossed  pyramidal  tracts  and  no  other  lesion,  spinal  or  cerebral  ("  Transac- 
tions of  the  International  Medical  Congress  of  1881 and  '  British  Medical 
Journal,'  1881,  vol.  i,  p.  407).  Spastic  paraplegia,  whether  secondary  or 
primary,  is  therefore  anatomically  a  "  systemic  "  or  columnar  "  disease, 
the  sclerotic  process  keeping  to  a  definite  tract  of  fibres. 

Spastic  paraplegia  is  said  to  occur  chiefly  in  persons  between  thirty 
and  fifty  years  of  age,  and  in  men  more  often  than  in  women  ;  but  it 
follow^s  the  incidence  of  the  primary  lesions  of  wliich  it  is  most  often  a 
result.    The  causes  of  primary  cases  ai-e  unknown.    Poisoning  by  syphilis 

Synonyms.  —  Spastic  spinal  paralysis  (Erb)  —  Tabes  dorsalis  spnsniodicn,  in  part 
(Cliarcot) — Primary  and  secondary  Intcr.d  sclerosis — Spasmodic  ])aralysis. 
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and  by  lead  have  been  suspected,  and  also  by  Latliyrus  cicera  in  three  casea 

reported  from  Italy. 

Symptoms. — The  lower  limbs  assume  as  a  rule  a  position  of  rigid  ex- 
tension and  adduction.  The  contraction  varies  greatly  in  degree,  and  at 
first  it  is  only  occasionally  present,  generally  when  the  patient  stands, 
upright.  One  of  the  earliest  symptoms  of  the  complaint  is  a  peculiar  gait. 
In  walking  the  foot  is  lifted  with  difficulty  ;  the  toes  are  scraped  along 
the  floor  and  catch  against  every  inequality  in  the  surface  ;  the  step  is 
short  and  hesitating,  and  sometimes  there  is  a  peculiar  hopping  movement, 
the  body  being  raised  upon  the  toes  at  each  step  as  in  equino-vainis.  Very 
often  the  attempt  to  Avalk  causes  a  tremor  in  the  foot  and  leg,  which  may 
extend  to  the  trunk  also, — a  true  clonus.  In  some  cases  the  back  is. 
arched,  and  the  head  thrown  backwards  ;  in  others  the  body  is  bent  for- 
wards over  the  toes  by  similar  tonic  contraction  of  the  flexor  muscles 
of  the  trunk,  so  that  tliere  is  danger  of  falling,  especially  in  descending 
stairs.  The  gait  at  one  stage  may  be  rolling  or  Avaddling,  as  carefully 
described  by  the  late  Dr  Ross.  The  legs  feel  weak  and  heavy  and  are 
easily  tired.  Sometimes,  if  the  patient  sits  down,  his  legs  are  thrust  for- 
ward, so  that  his  feet  do  not  touch  the  ground,  as  if  his  knees  were  anky- 
losed  or  he  had  wooden  legs.  In  more  extreme  cases  he  is  confined  to 
bed,  and  is  perfectly  helpless.  His  knees  are  tightly  pressed  together 
by  spasm  of  the  adductors,  and  cannot  be  bent  from  spasm  of  the  quadri- 
ceps. Yet  in  uncomplicated  cases  there  is  no  impaii'inent  of  sensibility, 
pain  is  absent,  and  the  bladder  and  rectum  perform  their  functions 
naturally.  The  galvanic  and  faradic  contractility  of  the  muscles  is  slightly 
lowered,  but  there  is  no  reaction  of  degeneration.  In  cases,  however, 
which  are  secondary  to  myelitis  or  compression  these  negative  characters 
are  often  wanting. 

The  "  tendon-reflexes  "  are  increased.  Not  only  is  the  knee-jerk  exag- 
gerated, but  movements  can  be  excited  through  the  tendons  of  the  tibialis 
anticus  and  posticus,  the  biceps  femoris,  and  even  through  aponeurotic 
structures.  Ankle-clonus  is  present.  There  is  usvially  increase  of  the  supei*- 
ficial  reflex  movements,  which  are  excited  by  cutaneous  irritation. 

The  plantar  reflex  is  not  only  exaggerated  but  altered.  Instead  of  the 
natural  flexion  of  the  foot  and  toes,  which  makes  the  dorsal  aspect  convex 
and  the  plantar  concave,  the  result  of  tickling  is  to  cause  what  normally  is . 
only  seen  in  young  children — dorsal  flexure  of  the  foot  with  extension  and 
spreading  of  the  toes.  This  "  infantile  "  fonn  of  the  i^lantar  reflex  is  pro- 
bably due  to  a  similar  condition  in  the  healthy  child  and  in  the  adult 
affected  with  spastic  paraplegia :  in  the  latter  the  fibres  in  the  lateral 
columns  which  connect  the  upper  with  the  lower  neurons  have  lost  their 
myelin,  in  the  former  it  has  not  yet  been  developed.* 

This  extension  (or     dorsiflexion  ")  of  the  great  toe  and  of  the  whole  ■ 
foot,  with  divarication  of  the  toes,  is  therefore  an  important  evidence  of 
lateral  sclerosis,  and  helps  to  distinguish  it  from  the  exaggerated  tendon, 
l  eflex  seen  in  some  cases  of  hysterical  paraplegia.    This  remarkable  sym- 
I)tom  was  first  noted  by  Babinsky,  and  is  sometimes  described  under  his 
name. 

The  course  of  spastic  paraplegia  is  progressive,  but  very  slow,  occupying 
a  period  of  eight,  ten,  or  fifteen  years  ;  and  sometimes  it  remains  stationarv 

*  The  inednllHtidii  of  the  crossed  pyramidal  tract,  as  first  observed  by  Flechsio-,  oiilv.- 
takes  place  about  five  niontli.':  after  birtb. 
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for  a  long  time.  It  may  never  extend  above  the  hips,  or  it  may  at  length 
affect  the  lumbar  and  abdominal  muscles  or  the  upper  limbs.  The  abdomen 
then  feels  hard,  and  is  separated  from  the  lower  part  of  the  chest  by  a 
furrow.  The  lingers  are,  from  time  to  time,  or  permanently,  clenched 
within  the  palm  ;  there  is  an  extension  of  the  wrist-  and  elbow-joints  with 
pronation  of  the  forearm  ;  and  the  arms  are  lixed  rigidly  by  the  side  of  the 
trunk.  One  leg  is  often  affected  before  the  other,  and  the  contraction 
may  then  spread  to  the  arm  of  the  same  side  before  it  involves  the  opposite 
leg.  In  rare  cases  the  upper  limbs  are  the  iirst  to  be  attacked.  Occasion- 
ally, and  most  often  at  the  latest  period  of  the  disease,  the  lower  limbs  nve 
rigidly  flexed,  instead  of  rigidly  extended. 

Dr  Savage  has  observed  cases  of  spastic  paraplegia  going  on  to  the 
development  of  general  paralysis  of  the  insane.  The  writer  had  a  well- 
marked  case  of  this  sequence  in  a  man  under  treatment  in  Philip  Ward 
during  the  greater  part  of  the  year  1889. 

Cases  of  spastic  paralysis  aft'ecting  the  lower  limbs,  which  end  in  para- 
plegia and  general  paralysis  of  the  insane,  also  have  been  described  in 
America  by  Putnam  and  Dane  as  occurring  chiefly  in  women,  and  marked 
anatomically  by  sclerosis  of  the  posterior  columns  and  cerebellar  tract  as 
well  as  the  lateral  columns. 

In  diagnosis  we  must  bear  in  mind  as  probable  antecedents,  caries  of 
the  spine  and  transverse  myelitis,  tabes,  progressive  muscular  atrophy, 
cervical  pachymeningitis  and  syringomyelia.  Hysterical  paraplegia  is  often 
spastic,  but  may  be  distinguished  by  the  above  character  of  its  knee-jerk, 
and  by  subsidence  of  the  spastic  symptoms  under  chloroform  (cf.  supra, 
p.  6'42).  A  more  difficult  condition  to  distinguish  is  Insular  sclerosis  (cf. 
infra).  Charcot  tells  us  that  in  one  of  the  cases  with  which  he  used  to 
illustrate  his  lecture  on  "  spasmodic  tabes  "  scattered  j^atches  of  sclerosis 
were  found  at  the  autopsy  as  high  as  the  crura  cerebri. 

Spastic  paralysis  in  children. — Dr  Gee  recorded  in  the  thii-teenth  and 
sixteenth  volumes  of  the  '  St  Bartholomew's  Hospital  Reports '  a  series 
of  cases  which  he  called  spastic  paraplegia."  They  all  occurred  in 
children,  and  the  complaint  was  either  congenital  or  began  in  early  in- 
fancy. There  were  eight  oases,  six  girls  and  two  boys.  The  legs  were 
always  affected,  and  sometimes  the  arms  also,  and  the  symptoms  corre- 
sponded with  Erb's  and  Charcot's  descriptions.  Dr  Gee  laid  stress  on  the 
fact  that  handling  the  limbs  increased  the  rigidity.  Chloroform  relaxed  it 
in  all  cases  but  one;  in  that  instance  the  muscles  of  one  calf  were  a  little 
wasted,  after  the  disease  had  lasted  eleven  years.  The  adduction  of  the 
thighs  caused  the  legs  to  be  crossed  in  Avalking      scissors  gait  ").* 

Seeligmiiller,  Erb,  and  Gowers  have  also  described  spastic  paraplegia 
in  children.  In  some  of  these  cases  it  was  of  the  variety  described  by 
Charcot  as  sclerose  laterale  amyotrophique,"  in  which  muscular  wasting 
is  also  present,  and  the  anterior  cornua  as  well  as  the  lateral  columns  are 
affected  ;  in  others  the  symptoms  were  referred  to  a  cerebral  rather  than  a 
spinal  lesion,  and  during  the  last  few  years  we  have  bad  two  such  cases  in 
Guy's  Hospital,  one  in  a  boy  of  three,  the  other  in  a  girl  of  seven,  both 
probably  congenital. 

Rigidity  of  the  limbs  with  clonus  is  characteristic  of  the  "  birth  palsies  " 

*  See  also  Dr  Gee's  paper  on  "Hereditary  Infantile  Spastic  Paraplegia,"  published  in 
the  twenty-fifth  volnme  of  the  same  'Reports'  (Jan.,  1890),  in  which  he  describes  spastic 
paraplegia  with  some  muscular  atrophy  of  the  arms  in  a  father  and  two  children. 
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in  children,  which  are,  as  u  rule,  monoplegic  or  heiniplegic,  but  sometimes, 
paraplegic. 

General  'prognonh  and  treatment. — Spastic  paraplegia  is  always  a  very 
chronic,  and  probably  an  incurable  disease.  Erb  has  reported  several  cases 
as  much  relieved  by  galvanic  currents  applied  to  the  spine;  but  he  also 
speaks  favouiably  of  the  "  cold  water  cure,''  and  of  the  gaseous  saline  baths 
{Soolbaden)  of  Kehuie  and  Nauheini,  and  he  has  found  the  nitrate  of  silver 
sometimes  useful  as  an  internal  medicine.  Charcot  recommended  the 
bromides.  Strychnia  is  likely  to  do  harm  rather  than  good,  and  conium  and 
belladonna  have  been  given  without  any  useful  results,  but  in  some  cases  to 
be  presently  mentioned,  physostigma  has  been  of  great  service.  The  late  Dr 
IJoss  believed  the  galvanic  current  to  be  by  far  the  most  trustworthy 
remedy,  but  Gowers  has  found  that  faradism  is  harmful,  and  that  galvanism 
has  no  influence  in  lessening  the  spasm  or  improving  the  strength.  As  he 
well  puts  it,  in  primar}^  lateral  sclerosis  the  chance  of  recoveiy  and  the 
danger  to  life  are  both  small. 

Clinical  cases  of  spastic  paraiilegia. — In  jDatients  suffering  from  chronic 
paraplegia,  the  spasmodic  symptoms  above  described  are  constantly  met 
with;  but  we  have  had  very  few  cases  at  Guy's  Hospital  which  could  be 
regarded  as  primary  spastic  paraplegia. 

In  eight  or  nine  instances  contraction  of  the  lower  limbs  was  apparently 
the  primaiy  disease  :  but  the  legs  and  thighs  were  drawn  up  in  a  state  of 
flexure  instead  of  being  stretched  out.  Any  attempt  to  straighten  the 
limbs  has  generally  caused  great  suffering  :  but  in  one  case — that  of  a  maiL 
aged  thirty-three,  under  Wilks's  care — the  suspension  of  a  weight  of  four- 
teen pounds  to  the  right  foot  led  to  a  marked  diminution  of  the  pain  :  the- 
limb  was  bent,  so  that  the  heel  almost  touched  the  buttock,  and  it  could 
not  be  put  straight  even  when  chloroform  had  been  inhaled.  In  certain 
instances  the  extract  of  Calabar  bean  appeared  to  remove  the  rigidity 
altogether. 


The  foUowiiifr  are  the  cases  referred  to:— 1.  The  first  casein  which  I  observed  this 
satisfactory  result  was  that  of  a  boy,  ag:cd  six,  wlio  was  admitted  on  August  19th,  1874 
He  had  been  well  until  three  weeks  previously.  He  lav  on  his  ritjht  side,  with  h'is  leo-s 
drawn  up,  and  unable  to  move  them.  They  could  be  forcibly  extended,  but  then  became 
rigid.  The  expression  of  his  face  was  indicative  of  pain,  and  he  had  complained  of  pain 
in  the  back  of  the  head  and  over  the  spine.  Sensation  was  unimpaired,  but  the  fa5ces  and 
urine  were  often  passed  into  the  bed.  He  could  close  his  hands,  but  with  a  very  feeble 
grasp,  and  sometimes  they  were  noticed  to  be  stiff.  The  diagnosis  was  chronic  <?pinal 
meningitis,  and  hydrarg.  c.  creta,  iodide  of  potassium,  bromide  of  potassium  and  other 
medicines  were  given  without  any  result  up  to  the  8th  of  October.  At  that  time  he  began 
to  take  the  extract  of  physostigma  in  doses  of  one  sixth  of  a  grain,  gradually  increased  to 
half  a  grain,  three  times  daily.  Improvement  quickly  set  in  ;  the  limbs  became  less  rigid 
and  he  regained  the  power  of  moving  them.  On  November  21st  cod-liver  oil  and  steel' 
vvine  were  substituted  for  the  Calabar  bean.  On  January  9th,  1875,  lie  left  the  hospital 
able  to  walk  pretty  well  without  help.  ^ 
I-  2.  In  1876  I  was  asked  to  see  a  boy,  aged  fourteen,  who  was  under  Mr  Cooper  Forster's 
care,  with  contraction  of  the  thighs  and  legs,  which  had  beer,  comin^r  on  for  six  months 
He  appeared  to  sufter  intensely  from  pains  in  the  affected  limbs,  and  screamed  when  thev 
were  touched.  'J'he  legs  and  thighs  were  much  wasted.  Rememberincr  the  former  case  I 
prescribed  the  Calabar  bean  m  doses  at  first  moderate,  but  quickFy  increased  The 
symptoms  at  once  began  to  subside.  He  was  after  a  time  transferred"  to  my  charee  and 
left  the  hospital  cured.  ^  ' 

3.  On  October  31st  1876,  a  woman,  aged  forty-one,  was  admitted  under  my  care  with 
a  spinal  affection  which  had  come  on  suddenly  two  months  before.  She  first  complained 
of  pains  in  the  leg-muscles  and  then  of  stiffness  in  the  joints.  This  was  followed  by  eieat 
weakness  and  wasting  of  the  lower  limbs ;  and  then  they  slowly  beo-an  to  contrar-t  ^l!! 
lay  in  bed  witli  her  legs  stiongly  flexed  ;  when  they  were'forcibfy  str.ShteneJ  it  ^aVe  h 
great  pain.    laradic  contractility  was  found  to  be  much  diminished,  and  she  had  parti->\ 
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loss  of  sensation ;  she  could  not  pass  her  water.  She  took  at  first  half  a  grain  of  extract 
of  physostigma  three  times  daily ;  after  a  week  this  dose  was  doubled,  and  four  days  later 
It  was  trebled.  By  this  time  she  could  move  her  legs  to  some  extent.  The  medicine  was 
continued  for  a  month,  and  then  some  tincture  of  iron  was  prescribed.  By  December  23rd, 
she  could  straighten  her  legs  perfectly  well.  In  the  month  of  February,  1877,  she  became 
able  to  stand  and  to  walk  without  help,  and  on  March  1st  she  was  discharged  cured. 

4.  In  1878  a  sailor,  aged  twenty-eiglit,  came  into  the  Clinical  Ward  under  my  care  on 
May  29th.  Fourteen  months  previously  he  had  been  on  a  river  in  South  America  loading 
timber,  and  had  repeatedly  got  wet  through  and  had  allowed  his  clothes  to  dry  on  him ;  he 
said  he  was  well  used  to  getting  wet  with  salt  water,  but  not  with  fresh' water.  Four  or 
live  days  after  he  left  off  this  work  he  one  morning  on  waking  found  that  his  left  leg  was 
stiff  and  painful  in  the  ham.  As  the  rigidity  gradually  got  worse  he  went  into  hospital 
at  New  Orleans,  and  after  a  time  it  passed  off.  He  retiirned  to  work,  but  two  mouths 
later,  the  weather  having  been  bad,  he  again  began  to  suffer  from  stiffness  and  pain  in  the 
left  leg.  Presently  the  right  one  also  was  attacked.  They  both  became  weak,  and  for  six 
weeks  before  admission  he  could  not  walk  without  a  stick.  At  times  he  had  short  attacks 
of  convulsive  twitchings  in  the  left  leg.  I  found  the  muscles  of  the  thigh  decidedly  rigid' 
on  both  sides,  especially  the  left.  After  leaving  him  for  a  few  days  without  treatment,  li 
prescribed  the  extract  of  Calabar  bean  in  doses  of  a  quarter  of  a  grain,  afterwards  increased 
to  one  grain.  Improvement  was  not  at  first  very  striking,  but  at  the  end  of  thirty-four 
days  there  was  hardly  any  rigidity  left. 

5.  The  only  case  that  I  know  of  in  which  the  extract  of  physostigma  produced  any 
unpleasant  effects  is  one  recorded  in  vol.  xviii  of  the  'Guy's  Hosp.  Rep.'  A  boy,  aged  ten, 
had  been  suffering  for  some  months  with  paraplesiu  before  rigidity  of  the  legs  set  in. 
A  quarter  of  a  grain  of  the  extract  was  ordered,  and  after  a  week  it  was  increased  to  half 
a  grain  three  times  daily.  By  mistake  he  took  a  grain  in  one  dose,  and  an  hour  afterwards 
he  was  blue  in  the  face  but  perfectly  conscious,  perspiring  profusely,  a  clear  froth  comiiii; 
from  the  mouth,  the  pupils  of  naturiil  size,  the  hands  cold,  numb,  and  almost  powerless. 
He  had  an  emetic,  and  in  three  hours  he  was  as  well  as  before. — C.  H.  F. 

These  cases  beloiiir  to  a  different  clinical  type  from  those  described 
above,  and  have  possibly  a  different  p)athology.  Contraction  of  the  legs 
in  a  flexed  condition,  apart  from  primary  disease  of  the  joints,  may  super- 
vene in  the  last  stage  of  chronic  diffused  myelitis,  of  compression- 
paraplegia,  of  infantile  atrophic  paralysis,  and  even  of  primary  lateral 
sclerosis  itself.  It  may  also  occur  in  hysterical  paraplegia  ;  but  the  "  cada- 
veric "  position  with  extended  hips,  knees,  and  ankles  and  adducted  feet  is 
characteristic  of  the  clinical  type  of  Charcot  and  Erb. 

A  -well-marked  case  of  the  common  secondary  form  of  spastic  paraplegia 
was  during  four  years  under  the  writer's  care  in  Guy's  Hospital,  and  ended 
in  recovery. 

The  patient,  a  boy  of  twelve,  when  first  admitted  in  January,  1885,  sullered  from  caries 
of  the  cervical  and  of  the  lower  dorsal  vertebra,  which  afterwards  produced  both  lumbar 
and  psoas  abscesses.  There  was  no  auiesthesia  or  serious  disturbance  of  the  bladder  or 
rectum,  or  bedsores,  or  pain.  The  muscles  were  not  atrophied  except  from  want  of  use. 
Wlien  first  admitted  there  was  tonic  contraction  of  both  arms  and  both  legs,  the  former 
flexed,  with  main  en  griff's,  the  latter  extended  in  the  cadaveric  position.  Knee-jerks  and 
plantar  reflexes  were  exaggerated,  and  ankle-clonus  was  readily  elicited.  Faradic  con- 
tractility was  unaffected.  Pliysostigma  wns  prescribed  and  pushed  without  benefit ;  but 
after  many  months,  as  the  result  apparently  of  improvement  of  the  vertebral  disease  by 
surgical  treatment,  the  power  of  his  arms  gradually  became  almost  normal,  and  contrac- 
tion disappeared;  he  could  move  his  legs  well,  although  clonus  and  exaggerated  reflexes 
remained,  and  his  general  condition  greatly  improved.  Finally  he  was  discharged  in  1889, 
able  to  walk  and  use  all  his  limbs,  free  from  spasm,  and  only  showing  the  angular  curva- 
ture of  his  spine,  and  the  scars  of  healed  abscesses. 

Of  uncomplicated  and  possibly  primary  spastic  paraplegia  the  writer 
lias  only  seen  two  cases.  Both  patients  happened  to  be  clergymen.  The 
one,  a  remarkably  healthy,  well-developed  man  of  about  forty,  complained 
of  gradually  increasing  difficulty  in  walking,  owing  to  "  stiffness  "  of  the 
lees.      He  could  not  bend  his  knees,  and  found  it  almost  impossible  to 
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ascend  a  broad  and  shallow  flight  of  stairs.  When  lying  down  his  legs 
were  rigidly  extended.  Ankle-olonus  was  present  and  the  knee-jerks  were 
increased.  There  Avas  no  pain  except  during  occasional  cramps  or  spasms 
in  the  legs.  The  pelvic  organs  were  unaffected.  There  was  no  true  para- 
plegia, for  the  lower  limbs  could  be  moved  readily  until  the  check  of  stift'- 
ness  came,  and  the  skin  was  normally  sensitive.  The  muscles  were  of 
good  size.  P^ysostigma  was  prescribed,  and  he  thought  there  was  some 
improvement  after  several  months,  but  if  any  it  was  slight.  He  afterwards 
tried  massage  and  other  plans  of  treatment,  but  the  local  disease  Avent 
slowly  on  until  his  death  by  an  acute  attack  of  pneiunonia. 

The  other  case  occurred  in  an  older  man — one  who  had  been  an  Alpine 
climber  and  enjoyed  robust  health.  In  his  case  also  the  loss  of  locomotive 
power  only  resulted  from  stiffness  of  the  legs.  The  knees  were  bent,  the 
■body  was  bowed,  as  if  with  the  "  chronic  rheumatism  "  of  an  aged  peasant, 
so  that  it  was  almost  impossible  for  him  to  walk  or  to  stand  upright.  The 
pelvic  organs  were  unaffected ;  knee-jerks  were  readily  produced  and  clonus 
also.  As  in  the  previous  patient,  the  upper  limbs  were  free.  In  this 
cane  also  physostigma  was  fully  tried  with  only  doubtful  benefit,  but 
under  repeated  courses  of  nitrate  of  silver  decided  improvement  took  place, 
whether  in  consequence  or  not  must  be  doubtful.  At  present  (1899)  he 
enjoys  good  health,  but  the  spastic  paraplegia  remains. 

In  a  well-known  paper,  read  before  the  Royal  Medical  and  Chirm-gicjil 
Society  in  1839,  Dr  William  Budd  recorded  the  case  of  a  young  lady  iu 
whom  the  slightest  disturbance  of  the  bedclothes  caused  violent  contractions 
of  the  right  leg,  which  was  paralysed ;  but  there  was  a  successive  diminu- 
tion in  the  vigom'  of  the  spasms  on  each  renewal  of  the  stimulus.  Tliese 
reflex  movements  were  attended  with  pain  like  that  of  cramp.  As  a  rule, 
however,  in  cases  of  complete  paraplegia  with  subsequent  lateral  sclerosis, 
the  patient  has  no  consciousness  either  of  the  application  of  the  stimulus 
or  of  its  effect,  unless  he  sees  the  jerking  of  his  legs.  The  susceptibility  of 
the  lower  neurons  seems  to  be  directly  augmented  ;  for  the  administration 
of  strj-chnia  excites  spasms  in  paralysed  limbs  nmch  eai-lier  than  in  those 
which  remain  obedient  to  the  will.  Violent  convulsions  are  sometimes 
excited,  not  only  by  tickling  the  sole  of  the  foot,  but  also  by  micturition 
or  defiecation.  One  of  Dr  Budd's  patients  was  obliged,  whenever  he  was 
placed  upon  the  night-stool,  to  have  his  feet  inserted  into  two  loops  oi 
saddlers'  webbing  which  were  nailed  to  the  floor,  while  two  larger  loops 
were  adjusted  over  his  knees  ;  otherwise  he  was  liable  to  be  thrown  for- 
wards upon  the  ground. 

Affections  op  the  Spinal  Membranes. — A  few  words  must  be  added 
concerning  lesions  of  the  meninges  of  the  cord  which  often  produce  para- 
plegia. They  are  not  segmental,  but  indiscriminate  or  diffuse  in  their 
localisation. 

Spinal  meningeal  hceinon-hage. — Except  as  the  result  of  severe  injuries, 
which  come  under  the  care  of  the  surgeon,  this  is  a  very  rare  lesion.  It 
is  supposed  to  be  caused  by  violent  bodily  efforts,  by  convulsions,  or  bv 
purpura  and  other  general  conditions.  If  a  diagnosis  is  to  be  made  during 
life,  it  must  be  based  upon  the  sudden  development  of  the  symptoms,  and 
upon  the  coincidence  of  symptoms  of  irritation  of  the  cord  and  its  nerves 
with  those  of  compression.  Certain  cases  marked  by  severe  pains  in  the 
back  and  limbs,  rigidity  of  the  spine,  and  partial  paraplegia  have  been 
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attributed  to  the  same  cause  when,  recovery  has  slowly  taken  place.  But 
it  would  seem  that  when  meningeal  haemorrhage  has  been  demonstrated  in 
the  deadhouse,  the  symptoms  have  not  been  equally  characteristic. 

Tumours  of  the  spinal  meninges  have  been  already  mentioned  in  their 
clinical  place  as  causes  of  paraplegia  by  compression  of  the  cord  (p.  630). 

Acute  spinal  meningitis. — Inflammation  of  the  vertebral  dura  mater 
(spinal  pachymeningitis)  is  a  frequent  sign  of  caries  of  the  vertebrae,  and 
forms  part  of  the  anatomy  of  paraplegia  from  compression. 

Secondary  inflammation  of  the  spinal  membranes  may  result  from  the 
invasion  of  a  deep  bedsore  over  the  sacrum.  In  some  cases  the  vertebral 
canal  is  actually  opened  by  sloughing  of  the  fibrous  membrane  which  closes 
its  lower  end ;  in  others,  perhaps,  the  morbid  process  extends  inwards  along 
the  posterior  sacral  foramina.  Sevei'al  instances  of  this  kind  have 
been  observed  at  Guy's  Hospital,  and  probably  others  have  been  over- 
looked. Pus  has  generally  been  found  among  the  neiwes  of  the  cauda 
equina,  and  beneath  the  spinal  arachnoid,  up  to  the  base  of  the  brain.  No 
distinctive  symptoms  seem  to  have  been  noted  in  these  cases. 

Other  forais  of  acute  spinal  meningitis  accompany  myelitis  and  trau- 
matic, tuberculous,  epidemic,  and  other  forms  of  cerebral  meningitis,  which 
will  be  fully  described  hereafter.  Hsemorrhagic  spinal  pachymeningitis  is 
also  occasionally  found  in  association  with  a  similar  affection  of  the  cere- 
bral dura  mater.  Primary  acute  inflammation  of  the  spinal  membranes 
does  not  appear  to  exist. 

Chronic  spinal  meningitis. — Cei'tain  local  forms  of  meningitis,  occurring 
chiefly  in  association  with  syphilitic  gummata,  or  -with  caries  of  the  ver- 
tebrae, have  been  already  mentioned ;  but  it  sometimes  happens  that  the 
whole  of  the  spinal  membranes  are  found  matted  together  and  thickened 
round  a  cord  which  appears  to  be  perfectly  healthy.  In  1878  a  case  of  this 
kind  occurred  in  an  old  woman  of  seventy,  who  had  for  about  a  year  been 
suffering  from  slowly  advancing  paraplegia.  She  had  no  spasms  or  rigidity 
of  the  legs  ;  she  lay  helpless  in  her  bed,  but  the  lower  limbs  still  retained 
some  power  of  sensation,  so  that  she  could  distinguish  heat  from  cold.  She 
complained  of  pains  in  the  legs,  apparently  not  severe,  and  in  the  lower 
part  of  the  abdomen.  After  death  the  visceral  arachnoid,  when  it  had 
been  stripped  off  the  inner  surface  of  the  dura  mater,  was  found  to  be  as 
thick  as  a  sheet  of  writing-paper.  In  the  lower  part  of  the  dorsal  region 
the  adhesion  of  the  membranes  to  the  cord  was  unusually  close  for  about 
an  inch  and  a  half  of  its  length.  The  thickening  extended  upwards  around 
the  pons,  and  to  the  under  surface  of  the  cerebellum,  so  that  the  cerebro- 
spinal aperture  was  closed.  Dr  Frederick  Taylor,  under  whose  care  the 
patient  was  during  life,  could  detect  no  morbid  change  in  the  cord  itself 
except  that  the  fibrous  septa  entering  it  from  the  surface  appeared  thicker 
than  usual. 

A  similar  case  was  recorded  by  Gull  in  his  well-known  paper  in  the 
'  Guy's  Hospital  Reports '  for  1856  (Case  7).  In  that  instance  rigid  flexion 
of  the  legs  was  a  marked  symptom,  and  they  were  also  affected  with 
frequent  spasms.  But  this  was  probably  a  case  of  compression  or  myelitis 
in  the  upper  dorsal  region,  with  secondary  descending  lateral  sclei'osis. 

Erb  describes  clii'onic  diffused  spinal  meningitis  as  not  infrequent,  and 
often  recognised  during  life.    It  is  characterised,  he  says,  at  first  by  pain 
and  stiffness  in  the  back,  a  troublesome  "  girdle  sensation,"  a  feeling  of 
weight  in  the  legs,  with  numbness,  tingling,  or  dragging  pains,  and  cuta- 
VOL.  I.  42 
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neous  hyperesthesia.  After  a  time  partial  paraplegia  develops  itself, 
which  varies  in  degree  from  day  to  day.  There  is  generally  but  little  im- 
pairment of  sensibility  ;  and,  according  to  Braun,  the  sphincters  retain 
their  functions.  The  change  in  the  membranes  is  usually  but  slight; 
they  are  more  or  less  thickened,  opaque,  and  adherent,  Avith  excess  of  fluid 
round  the  cord. 

This  form  of  paraplegia  has  been  ascribed  to  cold,  and  it  has  often 
been  observed  in  soldiers  after  severe  fatigue  and  exposure  during  a  cam- 
paign. It  may  begin  abruptly,  and  afterwards  pass  into  a  chronic  form. 
If  complicated  with  myelitis,  the  peripheral  part  of  the  cord  beneath  the 
pia  mater  sometimes  undergoes  sclerosis  in  an  annular  form  (cf.  p.  623). 

Erb  says  that  many  such  cases  prove  fatal  by  bedsores,  cystitis,  or 
exhaustion,  while  others  recover  more  or  less  completely ;  and  Braun 
regards  the  prognosis  as  favourable  if  the  early  stage  be  treated  Avith  local 
bleeding  and  cold  applications.  Afterwai'ds,  when  paralytic  symptoms 
alone  remain,  the  j^atient  is  recommended  a  course  of  hot  brine  baths,  j^ar- 
ticularly  those  of  Relmie  or  Nauheim,  which  closely  resemble  the  saline 
waters  of  Droitwich.  Erb  endorses  Braun's  statements,  and  declares  that 
when  there  is  no  myelitis,  baths  at  high  temperatures  (98° — 108°  Fahr.) 
are  Avell  borne,  and  that  the  reputation  of  hot  springs  for  curing  paraplegia 
in  general  is  really  derived  from  their  success  in  this  particular  class  of 
cases. 

Charcot  first  described  a  fonn  of  primaiy  inflammation  of  the  spinal 
dura  mater,  producing  pain  and  i>artial  paralysis  in  one  or  the  other 
arm — Pachymeningitis  ce?-vicalis  hypertrophica.  The  origin  of  the  ulnar 
nerve  seems  most  often  to  suffer  ;  and,  after  paralysis  with  pain  and 
atrophy  of  the  arms,  there  follows  secondary  spastic  paraplegia  of  the  legs. 
We  shall  meet  this  affection  again  in  the  next  chapter  (p.  674). 
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"  Weak  shoulders,  overcome  with  burdening  grief, 
And  pithless  arms,  like  to  a  withered  vine. 
That  droops  his  sapless  branches  to  tiie  ground." 

K.  Heney  VI,  part  i. 

General  characters  of  columnar  diseases  of  the  cord — Special  characters  of  atrophic 
paralysis. 

Acute  Atrophic  Spinal  Paralysis — In  infants — its  course,  sequela\ 
aaatomij,  and  pathology — its  prognosis  and  treatment — In  adults. 

Chronic  Atrophic  Spinal  Paralysis — Progressive  muscular  atrophy — 
Symptoms — Pathology — Primary  and  secondary  forms — Spastic  atrophic 
paralysis  — Pach ymeningitis  cervicalis — Diagnosis — Treatment. 

Bulbar  paralysis — Myasthenia  gravis. 

Primary  progressive  muscular  atrophy  in  children — Hereditary  juvenile  form. 
Pseudo-hypertrophic  Paralysis — Primary  {myopathic)  muscular  atrophy. 

The  paraplegic  affections  discussed  in  the  last  chapter,  when  their  ana- 
tomical seat  is  ascertained,  are  found  to  be  due  to  a  lesion  of  the  cord  which 
is  '■  indiscriminate."  Whether  it  affects  the  whole  organ,  as  diffuse  mye- 
litis, or  one  or  more  segments  only,  as  transverse  myelitis  and  paraplegia 
from  compression,  or  the  sm-face,  as  meningo-myelitis,  or  the  deepest  parts, 
as  j^ei'i-ependymal  myelitis — in  all  these  varieties  of  disease,  the  cord  is 
aft'ected  indiscriminately  throughout  the  diseased  segments. 

The  only  exception  was  spastic  paraplegia,  where  the  lesion  is  in  the 
most  typical  cases  limited  to  the  crossed  pjTamidal  tracts  of  the  coi'd. 

There  are  several  other  spinal  diseases  which  agree  with  spastic  para- 
plegia in  this  particular  :  they  affect  particular  tracts  of  the  cord,  and  as 
a  rule  do  not  transgress  these  anatomical  limits.  Moreover  they  are 
chronic  in  their  course  ;  they  are  much  less  dangerous  than  acute  myelitis 
or  paraplegia  from  compression ;  and  the  anatomical  process  which  causes 
their  symptoms  is  probably  the  same — either  degeneration  of  the  ganglion 
cells  or  their  atrophy  as  the  result  of  chronic  interstitial  myelitis,  i.  e.  grey 
degeneration  or  sclerosis.  They  are  called  by  German  pathologists  "  system- 
diseases,''  an  uncouth  and  obscure  phrase  in  English.  "  Longituclinal  (as 
opposed  to  transverse)  chronic  myelitis  "  would  express  their  range.  Per- 
haps the  term  "  columnar  "  sclerosis  may  serve  to  denote  the  characteristic 
limitation  of  the  lesion  to  the  longitudinal  columns  or  tracts  of  the  cord.* 

*  The  recognition  of  the  physiological  division  of  the  white  substance  of  the  cord  into 
distinct  tracts  of  ascending  and  descending  fibres  is  due  to  Tiirck,  of  Vienna,  who  in  1851 
and  1853  described  them  as  regions  of  secondary  degeneration  after  lesions  of  the  brain 
and  cord.  Flechsig  subsequently  showed  that  the  same  distinction  is  observable  on 
development,  the  fibres  of  the  anterior  column  and  anterior  root-zone  acquiring  their 
myelin  first,  those  of  Goll's  tract  and  the  direct  cerebellar  tract  next,  and  the  crossed 
pyramidal  tracts  last,  not  indeed  until  some  weeks  after  birth.  (See  Dr  Bramwell's 
excellent  plates,  19 — 21.) 
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The  longitudinal,  columnar,  or  systemic  scleroses  which  have  been  as 
yet  observed  are  the  following : 

1.  Of  the  lateral  columns  (crossed  pyramidal  tract)  rarely  primary, 
often  secondary  ;  descending  from  a  primary  lesion  of  the  motor  tract  m 
the  brain  or  cord.  The  corresponding  disease  is  that  described  in  the  last 
chapter  as  Spastic  Paraplegia. 

2.  Of  the  antero-median  column  of  Tiirck.  This  is  always  secondary 
and  descending.  It  does  not  correspond  to  any  known  clinical  group  of 
symptoms. 

3.  Of  the  posterior  columns  of  Burdach  {fasciculi  cuneati).  This  is 
usually  primary,  and  corresponds  with  the  clinical  malady  Avhich  will  be 
described  in  the  following  chapter  as  Tabes. 

4.  Of  the  postero-median  columns  of  Goll.  This  is  almost  always  a 
secondary  lesion,  often  combined  with  the  last  in  tabes,  sometimes  ap- 
pearing as  an  ascending  degeneration  from  a  transverse  lesion.  No  con- 
stant symptoms  are  known  to  answer  to  it. 

5.  Of  the  direct  cerebellar  tract.  This  is  always  secondary  and  ascend- 
ing.   It  also  does  not  give  rise  to  any  ascertained  malady. 

Secondary  sclerosis  of  the  "  mixed  tract "  outside  the  anterior  root-zone 
antero-lateral  column)  has  been  observed  by  Gowers  and  by  Tooth,  as  an 
ascending  degeneration  after  fracture  of  the  spine.  Its  jDathological  signi- 
ficance is  as  yet  unknown  ('  St  Barth.  Hosp.  Reports,'  vol.  xxi). 

6.  Of  the  large  motor  and  trophic  ganglion  cells  of  the  anterior  comua. 
This  is  sometimes  an  acute,  sometimes  a  chronic  process,  and  is  often 
confined  to  a  single  segment  or  to  some  part  of  the  anterior  cornu  in  a 
single  segment. 

The  cells  which  form  the  posterior  vesicular  column  of  Lockhart  Clarke 
a.ppear  also  to  be  subject  to  a  destructive  process  which  affects  them  alone. 

In  the  present  chapter  Ave  deal  Avith  clinical  affections  for  the  most  part 
identified  Avith  disease  of  the  anterior  cornua.  But  they  are  also  united  by 
a  common  symptom,  that  of  marked  and  rapid  atrophy  of  the  paralysed 
muscles,  as  well  as  negatively  by  the  absence  of  anaesthesia,  trophic 
changes  in  the  skin,  pelvic  sjmiptoms,  ocular  symptoms,  or  mental 
disturbance.  They  may  be  conveniently  dealt  Avith  together  as  Atrophic 
Paralyses. 

Pathologically  these  fonns  of  spinal  paralysis  differ  from  the  various 
kinds  of  paraplegia  described  in  the  last  chapter,  in  that  the  paralysis  is 
the  result  not  of  severance  between  the  upper  neuron  of  the  brain  and  the 
lower  neuron  of  the  cord,  but  of  destruction  of  the  latter,  AAdthout  implica- 
tion of  the  sensoi-y  tract.  Hence  the  motor  paralysis  unaccompanied  by 
anaesthesia,  hence  the  paralysis  of  reflex  as  aa^cII  as  A^oluntaiy  moA^ement, 
and  hence  the  trophic  symptoms. 

Some  cases,  however,  of  atrophic  paralysis  depend  on  lesions  of  the 
nerve-trunks,  and  haA^e  been  described  in  a  previous  chapter  (p.  593). 
Others  begin  in  the  muscles  themselves,  but  these  are  so  closely  connected 
Avith  those  of  spinal  origin  that  at  present  it  is  most  convenient  to  discuss 
them  AA'ith  those  which  OAvn  an  undoubtedly  central  origin  in  the  anterior 
cornua  of  the  cord. 

Muscular  atrophy. — Wasting  of  the  muscles  may  be  the  result  of 
many  causes  Avhich  it  is  Avell  to  remember  in  distinction  from  that  due  to 
the  direct  effect  of  local  lesions. 
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It  is  constantly  observed  to  follow  starvation,  as  from  cancer  of  the 
oesophagus,  and  to  accompany  the  general  emaciation  produced  by  diarrhoea, 
by  specific  fevers,  phthisis,  and  pyrexia  in  genex'al.  Here  muscular  atrophy 
accompanies  wasting  of  the  fat,  and  to  a  less  extent  of  the  viscera;  while 
the  brain  and  cord,  the  bones,  and  the  heart,  almost  entirely  escape. 
Ansemia,  even  Avhen  extreme,  is  not  accompanied  by  muscular  (or  adipose) 
atrophy,  as  is  seen  in  cases  of  chlorosis  and  of  Addison's  idiopathic  (so-called 
pernicious)  anaemia. 

xVtrophy  of  the  muscles  occurs  from  disuse  in  bedridden  persons,  in 
healthy  men  with  a  broken  limb,  and  in  the  course  of  chronic  affections 
of  the  joints,  such  as  osteo-arthritis  and  gout.  The  hollowing  of  the  inter- 
osseous spaces  and  of  the  ball  of  the  thumb  may  be  very  striking  in  cases 
of  this  kind. 

French  writers  describe  under  the  name  of  marasme  essentiel,  an 
atrophic  affection  which  they  say  occurs  in  hypochondriacal  patients,  who 
gradually  assume  the  appearance  of  living  skeletons.  It  corresponds  with 
the  condition  described  by  Gull  as  anorexia  nervosa,  and  with  such  re- 
markable cases  of  emaciation  as  that  in  a  man  who  was  cured  by  Weir 
Mitchell's  treatment,  published  by  Playfair  and  Brunton. 

Muscular  atrophy,  again,  results  from  the  disuse  of  paralysed  limbs,  as 
in  cases  of  hemiplegia. 

These  atrophies,  however,  are  general  in  distribution,  slow  in  progress, 
and  usually  moderate  in  degree.  They  are  quite  distinct  from  the  rapid, 
excessive,  and  discriminating  atrophies  which  are  the  subject  of  this  chapter. 

The  following  is  the  anatomical  arrangement  of  the  atrophic  paralyses 
to  be  described.  As  Gull  wrote  in  1862,  "  Progressive,"  or  perhaps  better, 
*'  excessive  "  muscular  atrophy  may  arise  from  primary  lesion  of  the  mus- 
cular elements,  or  from  lesion  of  the  trunlvs  or  branches  of  the  nerves,  or 
from  morbid  changes  in  the  grey  matter  of  the  cord. 

i.  Having  the  primaiy  seat  in  the  cerebral  cortex.  Certain  cases  of 
birth-jDalsy  from  meningeal  haemorrhage  in  which  atrophic  as  well 
as  spastic  symptoms  develop. 

ii.  In  the  motor  anterior  cornua.    Acute  and  chronic  poliomyelitis, 

anterior  cornual  myelitis,  atrophy  of  the  motor  cells  of  the  cord. 

iii.  In  the  anterior  roots — Pachymeningitis  cervicalis. 

iv.  In  the  peripheral  motor  nerves — Multiple  neuritis.    Plumbic,  alco- 

holic, and  other  toxic  paralyses. 
V.  In  the  muscles — Myopathic  atrophy. 

The  following  are  the  clinical  forms  of  atrophic  spinal  jmralysis  accord- 
ing to  the  order  adopted  in  the  present  chapter : 

1.  Infantile  paralysis,  essential  paralysis  of  children,  acute  atrophic 

spinal  paralysis. 
la.  The  same  condition  in  adults. 
Ih.  A  subacute  form  of  the  same  (?). 

2.  Progi*essive  muscular  atrophy  of  Aran  and  Cruveilhier,  chronic 

atrophic  spinal  paralysis. 
2(/.  Bulbar  palsy — the  same  condition  affecting  certain  cranial  nerves. 

3.  Pseudo-hypertrophic  paralysis. 

3c.  Other  forms  of  primary  muscular  atrophy. 

4.  Secondary  or  complex  forms.    Muscular  atrophy  enters  into  the 

series  of  symptoms  observed  in  certain  other  nervous  diseases 
beside  those  just  enumerated. 
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Amyotrophic  lateral  sclerosis,  Pachymeningitis  cervicalis. 
Syringomyelia  and  gliomatous  groAvths  affecting  the  cervical  cord. 
The  following  are  the  chief  points  of  distinction  from  a  clinical  point 
of  view  between  the  various  groups  of  atrophic  paralysis  Avhich  are  at 
present  recognised  : 

1.  The  age  and  the  sex  of  the  patient. 

2.  Hereditary  or  Family  distribution. 

3.  Localisation. 

a.  Chiefly  in  the  hands  and  shoulders— the  lace  and  the  triceps 

extensor  brachii  exemjDt. 
|3,  Trunk  and  limbs,  particularly  calves  and  buttocks,  beginning 

in  the  face. 
y.  Peronei, 

5.  Upper  limbs — supinator  longus  exempt. 

6.  Lower  limbs. 

4.  Complication  with  clonus,  contractures,  or  other  spastic  symptoms 

preceding  or  following  the  atrophy  or  affecting  the  lower  limbs 
while  the  upper  are  atrophied. 

5.  Presence  of  pain. 

6.  Electrical  reactions. 

7.  Rapid,  subacute,  or  chronic  and  ingravescent  course. 


Acute  Atrophic  Paralysis.* — In  the  last  century  this  affection  was 
described  by  Undei-Avood  in  his  treatise  on  the  '  Diseases  of  Children ' 
(1784).  Jacob  von  Heine  published  a  monograph  on  it  in  1840,  and  placed 
(as  did  aftei'wards  Duchenne)  the  cause  of  infantile  paralysis  in  a  lesion  of 
the  spinal  cord.  When,  however,  autopsies  failed  to  reveal  any  morbid 
change,  MM.  Rilliet  and  Barthez  proposed  the  name  of  "  paralysie  essen- 
tielle;  "  but  since  1863  better  histological  methods  have  shown  that  the 
anterior  cornua  of  the  cord  are  diseased.  Accoi'dingly  the  affection  is  now 
known  as  "  poliomj^elitisf  anterior  acuta."  The  old  name  infantile  para- 
lysis "  is  not  wide  enough,  for  it  is  now  ascertained  that  the  same  disease 
occasionally  occurs  in  adults. 

Onset  and  course. — A  child  who  is  about  to  suffer  from  acute  atrophic 
paralysis  is  sometimes  apparently  well  until  the  loss  of  power  appears. 
But  more  often  he  falls  ill  with  febrile  disturbance  or  drowsiness.  Some- 
times the  earliest  symptom  is  an  epileptiform  convulsion,  or  spasmodic 
twitchings  of  the  face  or  limbs,  grinding  of  the  teeth,  and  rolling  of  the 
eyes.  Pyrexia,  when  present,  usually  lasts  a  day  or  two  ;  but  it  may  pass 
off  in  a  few  hours,  or  continue  for  a  week  or  more.  Convulsions  inav  be 
repeated  during  twenty-four  or  forty-eight  hours. 

When  the  child  seems  to  be  getting  better,  and  is  being  washed  or 
dressed — or  perhaps  when  it  first  attempts  to  stand, — the  mother  or  nurse 
finds  that  one  or  more  of  the  limbs  is  powerless.  He  has  sjone  to  sleep 
at  night  Avith  full  use  of  his  arms  and  legs,  and  in  the  morning  a  limb 
may  hang  flaccid  and  motionless.    The  affection  may  be  a  monoplegia,  the 

*  Synonyms. — Acute  amyotrophic  spinal  paralysis — Poliomyelitis  anterior  acutissima 
(Knssmaul) — Anterior  cornual  myelitis  (Gowcrs) — Infantile  paralysis — Wasting  palsy  of 
chilclreii. 

t  /.e.  myelitis  affecting  the  grey  matter  (ttoXioc).  Charcot  proposed  Tephromyelitis 
{TicppoQ,  ash-coloured,  cinereous) ;  and  Vnlpian,  Spodiomyelitis  (ajro^iof,  also  ash-coloured, 
like  the  last,  but  an  epithet  only  used  in  poetry). 
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paralysed  limb  being  most  often  the  right  leg,*  but  sometimes  an  arm  ;  or 
it  may  be  a  paraplegia,  or  a  hemiplegia,  or  a  crossed  paralysis  of  one  arm 
and  the  opposite  leg.  In  rare  cases  there  is  loss  of  power  of  the  trunk  or 
of  all  four  limbs,  or  they  may  be  attacked  in  succession  at  intervals  of  a 
few  hours. 

Occasionally  the  initial  fever  is  very  slight ;  it  may  perhaps  be  absent, 
and  the  paralysis  be  the  first  symptom  that  the  child  is  unAvell.  But,  as 
might  be  anticipated,  there  is  no  thermometrio  evidence  of  this. 

It  is  characteristic  of  acute  atrophic  paralysis  that  the  affected  parts 
are  completely  relaxed.  No  reflex  movements  can  be  elicited,  whether  by 
stimulation  of  the  skin  or  of  the  tendons.  On  testing  the  muscles  with 
faradic  currents,  one  finds  that  their  contractility  becomes  markedly  dimin- 
ished within  the  first  four  or  five  days,  and  is  entirely  extinguished  at  the 
end  of  a  Aveek  or  a  fortnight ;  but  that  the  susceptibility  to  galvanic  cur- 
rents is  increased,  with  the  other  signs  of  the  reaction  of  degeneration 
(p.  567).  Rapid  and  early  wasting  of  the  muscles  takes  place,  and  the 
histological  changes  correspond  exactly  with  those  described  as  following 
lesions  of  the  nerve-tnmks.  The  surface  of  the  paralysed  limbs  is  cold,  and 
they  are  pale  or  livid.  Yolkmann  found  the  volume  of  their  pulse  to  be 
diminished,  and  Charcot  states  that  after  death  the  main  blood-vessels  are 
remarkably  reduced  in  size. 

No  impairment  of  sensation  can  be  detected  :  the  child  cries  lustily  as 
soon  as  the  poles  of  a  galvanic  batteiy  are  applied.  The  functions  of  the 
bladder  and  rectum  are  unaffected,  and  bedsores  do  not  appear. 

This  form  of  paralysis  shows  no  tendency  to  gradual  increase.  The 
limbs  are  often  attacked  one  after  another,  but  the  loss  of  power  in  each, 
although  not  absolutely  sudden,  becomes  complete  within  a  few  hours. 
Erb  says  that  the  whole  development  of  the  disease,  in  successive  outbreaks, 
may  be  protracted  over  a  week ;  but  it  generally  occupies  much  less  time. 

Before  long  recovery  begins  to  take  place  ;  sometimes  within  a  few  days, 
more  often  in  the  course  of  two  or  three  weeks.  Muscles  which  have  begun 
to  waste  regain  their  size  and  strength.  If  the  arms  and  the  upper  part  of 
the  tiiink  are  affected  they  are  more  likely  to  recover  quickly  than,  if  the 
legs  are  paralysed.  In  the  course  of  a  few  months  the  disease  may  entirely 
disappear,  especially  when  it  is  confined  to  a  single  limb.  It  wovild  be 
arbitrary  to  separate  such  "'  temporaiy  paralysis  "  cases  from  those  in  which 
there  is  permanent  loss  of  power ;  they  are  both  exceptional.  As  a  rule  the 
recovery  is  incomplete ;  it  goes  on  for  a  month  or  eight  weeks,  so  that  the 
parents  of  the  child  are  confident  of  complete  recovery ;  but  after  this  the 
progress  becomes  slower,  and  at  the  end  of  six  or  nine  months  it  ceases 
entirely. 

The  condition  of  the  patient  at  this  time  is  very  variable.  One  limb 
or  two  may  be  powerless  and  shrunken  throughout,  or  the  affection  may 
have  become  limited  to  certain  parts  of  an  arm  or  of  a  leg.  As  a  rule  the 
distal  parts  are  more  apt  to  suffer  permanently  than  those  nearer  the  trunk. 
Volkmann,  however,  speaks  of  one  patient  as  having  a  muscular  forearm 
attached  to  a  humerus  like  a  stick;  and  Erb  says  that  the  deltoid  some- 
times suffers  alone,  or  its  acromial  part  may  escape,  while  the  rest  wastes 

*  Gowers  says  that  the  limbs  on  the  left  side  o£  the  body  are  more  often  perma- 
nently affected  than  those  on  the  right.  The  two  statements  are  not  formally  contra- 
dictory. But  any  preponderance  on  one  side  or  the  other  is  small,  and  like  similar  slight 
preponderance  in  frequency  of  right  or  left  hemiplegia  or  pneumonia  or  ovarian  tumour, 
has  no  practical  or  scientific  interest  (cf .  p.  665). 
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away.  Certain  muscles  exhibit  a  i^eculiar  independence,  some  by  re- 
maining paralysed  when  those  near  them  get  well,  some  by  recovering 
while  the  others  are  undergoing  atrophy.  The  following  usually  escape  : 
the  supinator  longns  of  the  forearm,  and  the  tensor  fascice  latce  and  sartor lus 
of  the  thigh ;  while  the  deltoid  and  serratus  magnus,  the  quadriceps  exten- 
sor, femoris,  gastrocnemius,  and  peroncei  are  apt  to  suffer;  or  the  last- 
mentioned  may  suffer  alone,  and  the  extensors  in  front  of  the  leg  escape.* 
When  a  muscle  wastes,  the  destruction  of  its  fibres  does  not  always  lead  to 
a  con-esponding  diminution  of  its  mass,  for  interstitial  development  of  adi- 
pose tissue  sometimes  may  entirely  conceal  it. 

Apart  from  the  muscles,  the  entire  limbs  affected  with  this  disease  do 
not  grow  at  the  natural  rate.  Hence  a  paralysed  leg  is  sometimes  shortened 
by  an  inch  or  an  inch  and  a  half,  and  occasionally  by  as  much  as  eight 
inches.  Even  the  corresponding  half  of  the  pelvis  may  remain  undeveloped. 
The  bones  are  not  only  shorter,  but  thinner  and  more  spongy,  and  their 
processes  smaller  than  on  the  healthy  side.f  This  is  not  from  disuse,  for 
it  occurs  when  the  paralysis  is  so  partial  that  the  child  halts  very  little 
and  is  on  its  legs  all  day. 

But  the  most  important  remote  effects  of  acute  atrophic  paralysis  in 
children  are  the  contractions  and  deformities  which  are  so  commonly 
observed.  Thirty  years  ago  Wilks  maintained  that  club-foot,  when  not 
congenital,  is  the  result  of  paralysis,  and  is  not  primarily  a  spasmodic 
affection ;  and  this  view,  which  was  then  opposed  by  "  orthopjedic  "  sur- 
geons, is  now  generally  accepted.  The  contraction  is  not  the  result  of 
the  unopposed  action  of  the  antagonists  of  the  muscles  paralysed ;  for 
Hiiter  and  Volkmann  have  shown  that  when  there  is  loss  of  power  in  several 
groups  of  muscles,  it  not  infrequently  hajDpens  that  those  on  which  the 
paralysis  is  most  marked  lie  witliin  the  open  angle  formed  by  the  displace- 
ment of  the  bones  at  a  joint.  For  example,  a  genu  recurvatum  with  the 
concavity  directed  forwards  may  appear  when  the  extensor  muscle  of  the 
knee  is  powerless,  or  a  talipes  equino-varus  when  no  contractions  can  be 
obtained  by  galvanising  the  calf  of  the  leg.  Volkmann  explains  these 
facts  by  showing  that  they  are  in  part  due  to  the  influence  of  gravitation ; 
thus  the  weight  of  the  foot  causes  the  toe  to  point  downward  when  the 
limb  hangs  in  the  air.  But  another  important  factor  is  the  gradual  strain 
on  a  joint  in  efforts  made  by  the  patient  to  employ  the  weight  of  the  body 
as  a  propelling  force.  Volkmann  has  noticed  that  when  a  person  whose 
thigh-muscles  are  paralysed  learns  to  walk  without  crutches,  he  swings  the 
trunk  forwards  so  as  as  to  extend  the  knee  as  fully  as  possible.  The  result 
is  that  after  a  time  the  ligaments  behind  the  joint  yield,  and  the  knee 
becomes  bent  the  wrong  way.  A  subordinate  element  in  the  causation  of 
deformities  is  the  contraction  of  the  new  connective  tissue  developed  in 
the  interstices  of  the  wasted  muscles,  a  result  which  has  been  compared 
to  "  sclerosis  "  of  the  cord  and  "  cirrhosis  "  of  the  liver. 

Distribution. — Putting  together  sixty-two  cases  collected  by  M. 
Duchenne,  fils,  thirty-two  of  the  late  Dr  Charles  West's  patients,  and  six- 
teen of  Dr  Goodhart's,  we  find  that  of  the  total  110  patients,  the  right 

*  On  this  curious  distribution  of  paralysis,  seen  also  in  the  chronic  form  of  atrophic 
paralysis  and  in  lead  palsy,  light  is  thrown  by  the  interesting  experimental  evidence, 
obtained  by  Professors  Ferrier  and  Yeo,  on  the  motor  roots  of  the  nerves  of  the  extremities 
in  the  monkey  ('Proc.  Royal  Soc.,'  March,  1881). 

t  Remembering  Hilton's  observations  with  regard  to  the  arrest  of  growth  in  the  feet  of 
patients  suffering  from  disuse  of  the  hip  or  knee-joint,  one  might  be  disposed  to  refer  all 
these  conditions  to  disuse;  but  this  is  certainly  not  the  case.— C.  H.  F. 
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leg  only  was  paralysed  in  thirty-six  (a  third),  the  left  only  in  twelve,  both 
legs  in  nineteen  (paraplegia),  one  or  other  arm  in  seventeen  (making 
sixty-hve  cases  of  monoplegia,  or  more  than  half);  hemiplegia  occurred  in 
twelve  (right  five,  left  five,  crossed  two),  facial  palsy  in  seven  (all  observed 
by  Dr  West) ;  w^hile  in  five  cases  either  three  of  the  limbs,  or  all  four,  or 
the  muscles  of  the  trunk  were  paralysed. 

The  much  more  numerous  cases  collected  by  Dr  Allen  Starr,  of  New 
York  (•  Allbutt's  System,'  vol.  vii,  p.  191),  although  they  include  Duchenne's 
cases  of  twenty-five  affecting  the  right  to  only  seven  affecting  the  left  leg, 
yet  show  the  fallacy  of  small  numbers,  for  in  595  cases  exactly  the  same 
number  (123)  affected  the  right  and  left  leg.  170  affectti  both,  53  one  or 
both  arms,  and  47  all  four  limbs. 

Morhicl  anatomy. — After  death  the  paralysed  muscles  are  found  much 
diminished  in  size  ;  they  have  undergone  granular  degeneration,  the  fibres 
shrinking  and  the  contents  of  the  sarcolemma  losing  their  striated  appear- 
ance and  becoming  pigmented  and  amorphous.  There  is  sometimes  fatty 
overgrowth  betw^een  the  fibres,  but  more  often  atrophy  of  the  adipose 
tissue  :  and  there  seems  to  be  never  true  fatty  degeneration  of  the  muscle. 

Cornil,  in  1863,  was  the  first  to  record  an  autopsy  in  which  changes 
were  found  in  the  cord  ;  but  the  body  Avas  that  of  a  woman  who  had  been 
paralysed  when  a  child,  nearly  half  a  century  before.  Royer  and  Damas- 
chino  examined  the  cord  in  the  case  of  a  boy  who  died  of  scaiiet  fever 
within  two  months  from  the  onset  of  the  paralysis,  and  Dr  Charlewood 
Turner  described  the  minute  anatomy  of  the  cord  in  a  child  under  three 
years  old  who  died  from  an  intercurrent  attack  of  measles  six  weeks  after 
the  paralysis  appeared  in  the  legs  ('  Path.  Trans.,'  xxx,  p.  202,  1879).* 
The  results  of  this,  and  of  a  few  other  observations  made  within  two  years 
of  the  attack,  may  be  summed  up  as  follows  : — To  the  naked  eye  there  is 
generally  no  perceptible  alteration.  Sometimes  in  the  cervical  or  lumbar 
enlargement,  and  on  the  I'ight  or  left  side,  as  the  case  may  be,  the  anterior 
of  the  grey  matter  may  be  pink  and  softened,  or  reduced  in  size,  and 
the  corresponding  motor  nei've-roots  may  be  grey  horn,  translucent  and 
thin.  The  microscope  always  reveals  an  extensive  area  of  disease,  perhaps 
an  inch  or  more  in  length,  in  the  affected  region.  Granule-masses  (Gluge's 
corpuscles)  are  generally  present  in  abundance ;  there  is  nuclear  over- 
growth, the  vessels  are  dilated,  and  there  is  abundant  exudation  of  leuco- 
cytes— in  other  words,  there  is  an  inflammatory  softening.  But  the  most 
striking  change  is  the  disapjoearance  of  many  large  multipolar  nerve-cells, 
while  those  that  still  remain  are  in  various  stages  of  atrophy.  At  the  peri- 
phery of  the  affected  area  the  exudation-cells  and  nuclei  are  often  massed 
together  in  large  numbers,  so  as  to  form  a  kind  of  capsule.  Slight  diffused 
lesions  are  discoverable  in  the  grey  matter  of  a  large  part  of  the  cord,  some- 
times in  the  w^hole  length  of  the  dorsal  region.  In  the  anterior  and  lateral 
white  columns  there  is  little  change  to  be  seen,  but  the  anterior  nerve- 
roots  display  all  the  appearances  of  degenerative  atrophy. 

When  many  years  have  elapsed  since  the  onset  of  the  paralysis  the 
appearances  are  more  marked  to  the  naked  eye.  The  shrinking  and 
atrophy  of  the  anterior  part  of  the  cord  is  now  evident  on  the  cut  surface, 
and  when  the  affection  is  one-sided  the  symmetry  of  the  two  halves  is  lost. 
The  anterior  cornu  is  less  deeply  coloured  by  carmine,  because  the  proto- 

*  See  also  Dr  Money's  report  of  a  case  sixteen  weeks  after  paralysis  {ibidem,  vol.  xxxv» 
p.  46). 
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plasm  and  nuclei  of  the  motor  cells  are  gone,  but  the  adjacent^  white 
substance  is  more  so,  because  the  myelin  has  also  gone,  and  Deiters's  cells 
and  fibrous  tissue  stain  better  than  normal  nerve-fibres.  Under  the  micro- 
scope the  diseased  area  in  the  lumbar  or  the  cervical  enlargement  is  seen  to 
consist  almost  entirely  of  a  delicate  connective  tissue,  containing  an  immense 
nvmiber  of  corpora  amylacea,  but  now  no  granule-masses.  No  ganglion 
cells  or  nerve-fibres  are  at  this  stage  to  be  seen ;  any  remnants  of  cells  are 
slirunken  and  pigmented.  The  anterior  cornu  often  contains  the  small 
branched  spider-cells  of  Deiters.  The  anterior  and  lateral  columns  may  be 
obviously  grey  in  tint,  and  translucent  as  compared  with  the  posterior 
columns. 

Pathologxj. — That  a  local  affection  of  the  spinal  grey  matter  should  set 
up  pyrexia  would  be  strange.  There  may  be  a  question  whether  the  mye- 
litis is  not  at  first  diffused,  and  afterwards  clears  up  and  subsides  through- 
ovit  the  greater  part  of  the  cord,  while  one  particular  region,  to  which  it 
becomes  limited,  undergoes  entire  destruction.  But  more  probably  the 
febrile  symptoms  point  to  a  primary  acute  infection  Avhich  has  its  local 
lesion  in  the  anterior  cornua. 

It  has  been  much  debated  whether  the  starting-jDoint  of  the  lesion 
is  in  the  multipolar  cells  or  in  the  neuroglia  of  the  anterior  cornua.  The 
same  question  applies  to  sclerosis  of  the  cord  generally  as  well  as  to  the 
origin  of  cirrhosis  of  the  liver  and  orranular  contraction  of  the  kidnev.  The 
nutrition  of  the  grey  matter  is  always  difiicult,  particularly,  as  Moxon 
showed,  in  the  lumbar  enlargement,  from  the  great  length  and  narrowness 
of  the  arteries  which  supply  it ;  and  an  inflammatoiy  exudation  would  com- 
l^ress  them,  produce  coagulation,  and  by  starvation  and  pressure  destroy 
the  large  motor  ganglion  cells.  But,  as  Charcot  argued,  the  fact  of  its 
strict  limitation  to  certain  reo-ions  of  the  cord  is  stronelv  in  favour  of  the 
former  view  ;  he  also  says  that  at  some  points  the  cells  may  be  found 
diseased  while  the  connective  tissue  remains  all  but  normal.  On  the  whole 
it  is  most  likely  that  the  process  begins  in  a  destructive  change  in  the 
motor  cells  of  the  anterior  cornua. 

The  cases  in  Avhich  the  access  of  paralysis  is  not  rapid,  but  sudden,  and 
unaccompanied  by  febrile  symptoms,  can  scarcely  have  the  same  pathology, 
and  seem  very  likely  due,  as  Gowers  believes,  to  hoemorrhage. 

JEtiology. — With  regard  to  the  causes  of  acute  atrophic  paralysis  veiy 
little  is  as  yet  known.  It  is  far  more  common  in  children  between  one 
and  three  years  of  age  than  in  those  who  are  older,  but  it  is  often  seen  in 
infants  of  from  six  to  twelve  months.  Duchenne  has  recorded  cases  occur- 
ring twelve  days  and  one  month  after  birth,  and  the  disorder  may  befall 
any  age  up  to  puberty  and  beyond,  so  that  it  is  not  separated  by  any  abso- 
lute line  of  age  from  the  atrophic  spinal  paralysis  of  adults. 

The  two  sexes  appear  to  be  equally  liable  to  infantile  palsy.  Whether 
teething  plays  any  part  in  its  aetiology  is  veiy  doubtful.  Wharton  Sinkler, 
an  American  physician,  met  with  it  much  more  often  in  the  summer 
months  than  during  the  rest  of  the  year,  the  proportion  being  forty-seven 
cases  to  ten;  and  this  is  confirmed  by  Ross,  Gowers,  Starr,  and'^  other 
observers.  In  July  and  August  Dr  Sinkler  recorded  seventy-seven  cases 
out  of  149,  and  in  the  same  months  Dr  W.  H.  Barlov^,  of  Manchester,  writ- 
ing in  1878,  forty-eight  out  of  111.  The  supposed  general  neuropathic 
family  tendency  seems  not  to  be  present ;  Duchenne  never  saw  the  disease 
in  two  children  in  the  same  family  ;  and  the  few  cases  that  have  been 
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published  are  probably  mere  coincidences.  Those  who  are  attacked  are,  as 
a  rule,  neither  rachitic,  nor  scrofulous,  nor  syphilitic,  and  often  robust  and 
healthy.  Sometimes  infantile  palsy  is  set  up  by  a  chill,  at  least  Erb  says 
that  this  has  been  demonstrated  beyond  dispute.  Occasionally  it  arises 
during  convalescence  from  some  acute  disease,  such  as  scarlet  fever,  modified 
smallpox,  or  typhoid  fever.  The  view  of  its  pathology  now  most  generally 
taken  is  that  it  depends  on  an  acute  infective  disease. 

The  diagnosis  is  seldom  difficult,  if  one  keeps  in  mind  the  clinical 
history  and  features  of  the  disease.  One  must  remember  that  other  forms 
of  paralysis  may  occur  in  childhood  ;  perhaps  that  which  is  most  likely  to 
cause  a  mistake  is  a  peripheral  paralysis  of  the  brachial  plexus  from 
sleeping  on  the  side,  or  .from  pressure  from  a  band  fastened  tightly  round 
the  arm.  A  similar  teniportvry  paralysis  of  one  arm  may  be  caused  by  acci- 
dental stretching  of  the  brachial  plexus.  In  the  case  of  an  infant  brought 
by  a  jDcrson  ignorant  of  the  history,  it  may  be  impossible  to  come  to  a 
positive  conclusion  at  once. 

Prognosis. — So  far  as  is  known,  anterior  cornual  myelitis  is  never  fatal, 
whether  in  a  child  or  in  an  adult ;  but  complete  recovery  is  rare.  When 
a  child  first  comes  under  observation  at  an  advanced  stage,  with  the 
muscles  already  wasted,  one  is  apt  to  think  that  the  issue  Avould  have 
been  better  had  treatment  begun  earlier  ;  but  even  if  it  is  placed  under 
treatment  from  the  commencement  there  is  great  difficulty  in  saying  how 
far  any  improvement  that  occurs  is  due  to  the  measures  adopted. 

Treatment. — In  the  early  stage,  next  to  keeping  the  palsied  limbs  warm 
and  promoting  their  circulation,  rest  in  the  prone  position,  with  cooling 
drinks  and  sponging,  if  fever  is  present,  seem  to  be  rational  measures. 
Bromides  or  chloral  may  be  given  as  sedatives.  Only  when  signs  of  im- 
provement appear  should  electricity  be  applied.  Faradisation  may  be  used 
if  the  muscles  have  not  lost  their  reaction  to  induced  currents,  but  inter- 
rupted galvanism  is  alone  efficient  in  most  cases.  Even  when  several  years 
have  elapsed  one  must  never  hastily  conclude  that  this  treatment  will  be 
fruitless.  It  now  and  then  happens  that  a  few  applications  produce  extra- 
ordinaiy  effects  ;  and  often,  by  persevering  for  several  weeks  or  even  for 
months,  one  at  length  attains  considerable  success. 

In  one  case  of  Dr  Fagge's  the  internal  administration  of  strychnia  was, 
he  felt  sure,  the  means  of  restoring  to  a  child  the  power  of  standing. 
Shampooing  and  friction  with  stimulating  liniments  may  sometimes  be  of 
service.  Dr  Angel  Money  thought  that  massage  well  carried  out  is  far 
more  useful  than  electricity.  Nourishing  food  and  cod-liver  oil  are  matters 
of  course.  For  the  avoidance  of  the  different  forms  of  contracture  recourse 
must  be  had  to  mechanical  apparatus.  Yolkmann  says  that  drawing  up  of 
the  limb  may  be  prevented  by  fastening  the  feet  every  night  on  a  splint 
with  a  flannel  roller,  and  cariying  a  strip  of  plaster  across  to  the  leg.  The 
later  results  fall  under  the  surgeon,  and  are  often  wonderfully  benefited  by 
tenotomy  and  suitable  apparatus. 

Acute  atroj)liic  yaralgsis  in  an  adult  develops  itself  in  most  respects 
as  in  infants.  Moritz  Meyer,  of  Berlin,  is  said  to  have  been  the  first  who. 
in  1868,  recorded  two  cases  of  this  kind  after  measles.  Duchenne,  Erb. 
and  many  others  have  since  written  upon  the  subject.  The  disease  seems 
never  to  set  in  with  epileptiform  convulsions ;  but  there  is  more  or  less 
fever,  with  headache,  drowsiness,  and  occasionally  delirium.    Alter  a  single 
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night,  or  at  the  end  of  a  few  days,  one  or  more  of  the  limbs  become  para- 
lysed, and  sometimes  there  is  a  transitoiy  failure  of  the  bladder.  There  is 
not  the  slightest  impairment  of  sensibility,  the  muscles  are  perfectly  relaxed, 
and  their  susceptibility  to  reflex  stimuli  is  lost.  Their  electrical  reactions 
are  like  those  of  the  same  disease  in  children.  The  aetiology  is  equally 
unknown,  but  it  is  much  more  rare  in  women  than  in  men.  Recovery  may 
be  either  complete  or  partial ;  in  the  latter  case  the  affected  parts  become 
contracted  and  deformed,  but  not  to  the  same  extent  as  at  an  early  period 
of  life,  and  of  course  there  cannot  aftei-wards  be  any  difference  in  the  length 
of  the  limbs  on  the  two  sides  of  the  body. 

In  the  only  marked  case  Avhich  has  come  under  the  Avriter's  care,  the 
patient,  a  healthy  railway  servant,  aged  about  twenty-five,  gradually  but 
completely  recovered  from  his  atrophic  paraplegia.  Interrupted  galvanism 
was  used,  and  nux  vomica  taken. 

Progressive  Muscular  Atrophy.* — In  1850  a  French  physician,  Aran, 
described  under  the  name  of  atrophic  musculaire  progressive^^  an  aft"ec- 
tion  which  he  believed  had  been  overlooked  by  previous  writers.  Duchenne, 
however,  had  published  a  case  in  1849,  and  instances  had  previously  been 
recorded  by  Sir  Charles  Bell,  Abercrombie,  and  Eomberg.  Three  years 
later  Cruveilhier,  in  1853,  published  his  classical  case  of  the  athlete 
Lecomte,  whose  arms  wasted  muscle  by  muscle,  then  his  legs,  and  finally 
his  intercostal  muscles,  until  he  died  from  want  of  po\\er  to  breathe.  The 
preparation  from  this  case  is  preserved  in  the  Musee  Dupuytren.  It  was 
Cruveilhier  who  showed  that  the  muscular  atrophy  is  not  primary,  but 
secondary  to  Avasting  of  the  anterior  roots  of  the  spinal  nerves  ;  and  Lock- 
hart  Clarke  who,  in  1867,  showed  that  this  again  depends  ujDOn  a  primary 
degeneration  of  the  anterior  cornua  of  the  corresponding  segments  of  the 
cord.  The  late  Sir  Wm.  Roberts  published  a  monograph  on  this  disease  in 
1858.  Next  to  infantile  paralysis  it  is  the  most  common  of  the  atrophic 
l^alsies  described  in  this  chapter,  but  even  this  is  comparatively  rare. 

Distribution. — In  the  large  majority  of  instances  the  upper  limbs  are 
first  attacked.  Aran  found  that  this  was  the  case  in  nine  among  eleven 
patients,  and  that  in  seven  of  them  the  right  ann  was  that  in  which  the 
disease  began.  The  proportion  cannot  be  fixed  with  accuracy,  because  it  is 
doubtful  whether  all  the  cases  in  which  the  wasting  is  first  observed  in 
the  legs  really  belong  to  the  same  category  (cf.  infra,  p.  686)  :  while 
Duchenne  met  with  only  two  such  cases  out  of  159,  Hammond,  of  New  York, 
saw  eight  in  a  total  of  twenty-five.  Duchenne  himself  saw  one  patient  in 
whom  the  disease  began  in  the  sacro-lumhales,  and  one  in  whom  the 
pectorales,  the  trapezii,  and  latissimi  dorsi  were  wasted  before  the  arms 
became  involved.  The  apparently  capricious  way  in  which  the  atrophy  is 
sometimes  distributed  is  shown  by  another  of  this  Avriter's  cases,  in  which, 
even  at  an  advanced  stage,  no  muscles  of  the  upper  limbs  except  the  supina- 
tnres  longi  were  attacked.  Trousseau  mentions  a  patient  of  Bretonneau's, 
an  old  lady,  who  retained  power  over  none  of  her  muscles  save  those  of  the 
right  index  finger  ;  she  could  not  speak,  but  with  her  finger  she  picked  out 
of  a  heap  of  letters  those  which  she  required  to  form  words  and  sentences, 
and  in  this  way  she  made  her  will. 

*  5:</»on;5^)w.y.— Crnveilhier's  paralysis— Atropine  musculaire  progressive :  type  Duchenne 
Aran— Wasting  palsy— Amyotrophie  essentielle,  or  protopathiqne  of  Charcot  (as  distin' 
guished  from^  amyotrophic  lateral  sclerosis,  p.  673)— Poliomyelitis  anterior  proo-ressiva 
longissima— Chronic  spinal  (as  distinguished  from  myopathic)  muscular  atrophy.  ° 
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As  a  rule  progressive  muscular  atrophy  begins  in  the  small  muscles  of 
the  hand,  and  most  often  in  the  ball  of  the  tlmmb ;  before  passing  to  the 
forearm  it  usually  spreads  from  the  thenar  to  the  hypothenar  muscles, 
and  also  to  the  luinbricahs  and  interossei.  Sometimes  it  appears  lirst 
in  the  deltoid  and  other  scapular  muscles.  It  is  remarkable  that  when 
the  disease  attacks  the  trapezius  it  almost  always  leaves  the  upper  part 
of  the  muscle  uninjured ;  and  that  the  tricejjs  usually  escapes,  even  when 
all  the  other  muscles  in  the  arm  have  wasted  away.  The  levator  scapuliB 
and  the  i>latysma  are  also  seldom  affected. 

The  patient's  arm  at  last  hangs  helplessly  by  his  side  ;  he  cannot  raise 
it  by  any  muscular  effort,  and  can  only  swing  it  forward  with  a  jerk. 
His  hand  often  presents  the  "  griffin  "  or  "  bird-claw  "  deformity  (p.  569) 
from  paralysis  of  the  interossei.  His  power  of  prehension  is  greatly  dimin- 
ished, especially  when  the  opponens  pollicis  is  atrophied.  Instead  of  being 
able  to  grasp  an  object  between  the  lingers  and  the  thumb,  he  has  to  fix  it 
as  well  as  h'^  can  within  the  hook-like  concavity  formed  by  the  ffngers 
alone. 

Whatever  may  be  the  starting-point  of  the  disease,  it  soon  shows  itself 
in  the  corresponding  muscles  of  the  other  side.  But  the  symmetry  of  its 
distribution  is-  often  incomplete ;  thus  the  right  forearm  and  the  left 
upper  arm  may  be  most  affected.  Having  spread  more  or  less  generally 
over  the  upper  limbs,  it  at  length  passes  to  the  neck  and  to  the  trunk ;  but 
the  lower  limbs  usually  remain  intact  until  a  late  period.  Only  in  excejD- 
tional  cases  does  the  atrophy  begin  in  the  legs,  and  the  face  is  seldom  or 
never  affected. 

Symptoms. — The  loss  of  substance  in  the  muscles  is  in  most  cases 
visible  through  the  integuments,  for  not  only  do  the  muscles  waste,  but 
also  the  adipose  tissue,  as  it  does  in  infantile  palsy,  and  the  skin  itself 
becomes  thin.  The  ball  of  the  thumb  is  flat,  and  there  is  an  obvious  hol- 
Icw-ing  of  the  metacarpal  spaces,  especially  of  that  which  lies  between  the 
thumb  and  the  forefinger ;  or  the  shoulder  has  lost  its  fulness  and  the 
bones  form  prominent  angles ;  or  the  rounded  curves  of  the  fore- 
arm are  replaced  by  shallow  depressions.  Sometimes,  however,  there  is 
an  actual  new  growth  of  adipose  tissue  in  the  interstices  of  the  affected 
muscles,  as  again  in  some  cases  of  infantile  paralysis  ;  and  since  at  the 
same  time  a  tough  fibrous  material  is  present,  the  part  may  feel  as  firm 
and  fleshy  as  in  the  natural  state.  The  application  of  a  faradic  current 
will  clear  up  all  doubt,  if  the  disease  is  sufficiently  advanced ;  or  a  minute 
portion  of  muscular  tissue  may  be  removed  for  microscopical  examination 
by  Middeldorpff's  "  harpoon,"  or  by  Duchenne's  "  emporte-piece." 

The  weakness  in  the  affected  muscles  is  increased  by  fatigue,  and  to 
a  remarkable  extent  by  cold.  Some  patients  tell  us  that  Avhen  warm 
in  bed  after  a  night's  rest,  their  hands  felt  as  strong  as  ever ;  but  during  the 
day  the  hands  and  fingers  often  look  pale  and  blue,  and  they  are  cold  to 
the  touch.  Jaccoud  and  others  have  taken  thermometric  observations, 
from  which  it  appears  that  the  temperature  is  notably  lower  on  the  side 
on  which  the  muscles  are  the  more  wasted  ;  it  is  said  that  a  difference  can 
sometimes  be  detected  even  between  the  two  axillte.  Sometimes  there  is 
an  excessive  secretion  of  sweat.  All  these  symptoms  are  refen-ed  by 
Leyden  to  disturbance  of  the  vaso-niotor  nerves.  In  several  instances  a 
contracted  state  of  the  pupils  is  recorded  as  having  been  noticed. 

A  symptom  of  importance  is  the  occurrence  of  transient  "  fibrillary 
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tremors,"  or  slight  quivering  movements  limited  to  i^articular  fasciculi  of 
the  muscles  involved  in  the  disease.  They  may  either  be  spontaneous, 
occurring  when  the  part  is  perfectly  at  rest,  or  one  may  elicit  them  by 
giving  the  skin  a  tap  with  the  finger.  They  ai-e  far  from  being  patho- 
gnomonic, and  may  be  seen  in  healthy  persons  if  carefully  looked  for ;  those 
which  follow  taps  upon  the  surface  of  the  muscle  are  particularly  well 
marked  in  patients  who  are  emaciated  by  phthisis  or  any  wasting  disease. 
But  in  progressive  muscular  atrophy  the  spontaneous  fibrillaiy  contractions 
far  exceed  those  which  occur  under  other  conditions,  so  as  to  produce  per- 
ceptible movements  of  the  limbs  and  to  attract  the  notice  of  the  patient, 
although  they  are  attended  with  no  pain.  It  is  said,  too,  that  they  some- 
times afford  the  earliest  indication  of  the  extension  of  the  disease  to  a  fresh 
group  of  muscles.  Duchenne  found  fibrillary  contractions  present  in  about 
four  fifths  of  the  cases  that  came  under  his  observation. 

The  cutaneous  sensibility  is  intact ;  *  there  is  usually  no  pain  in  the 
affected  parts,  nor  are  sensations  of  numbness  experienced.  If  i^ains  occur 
at  all,  it  is  in  the  early  stages  of  the  disease. 

Course  and  event. — It  is  not  in  every  case  that  progressive  muscular 
atrophy  spreads  from  one  group  of  muscles  to  another.  On  the  contrary,  it 
may  remain  for  many  years  limited  to  those  muscles  which  are  first  attacked. 
But,  as  we  have  seen,  it  often  extends  from  the  limbs  to  the  trunk  ;  and  then 
it  may  probably  destroy  life  by  interfering  with  the  respiratory  movements. 
If  the  intercostal  muscles  fail  to  contract,  the  upper  two  thirds  of  the  chest 
cease  to  expand,  and  the  act  of  expiration  is  proportionately  shortened  :  if 
the  diaphragm  is  atrophied,  the  epigastric  and  hypochondriac  regions  are 
drawn  in  during  inspiration.  In  either  case  the  patient  has  frequently  to 
stoi>  between  his  words  to  take  breath,  he  has  difficulty  in  crying  out  or 
singing,  and  the  attempt  to  cough  or  sneeze  causes  him  great  distress.  An 
attack  of  bronchitis  is  often  fatal.  Not  infrequently  the  intercostal  muscles 
and  the  diaphragm  fail  simultaneously  ;  and  then,  as  the  disease  advances, 
suffocation  becomes  inevitable.  Sometimes,  on  the  other  hand,  the  disease 
proves  fatal  by  spreading  to  the  muscles  of  the  throat  and  of  the  pharynx  ; 
the  symptoms  which  are  then  observed  will  be  presently  described  under 
the  head  of  "  Progressive  Bulbar  Paralysis."  In  not  a  few  instances  death 
occurs  from  phthisis  or  from  an  intercurrent  attack  of  enteric  fever  or 
pneumonia.  The  duration  of  progressive  muscular  atrophy  varies  from  two 
or  three  to  as  many  as  twenty  years. 

Etiology. — The  causes  of  progressive  muscular  atrophy  are  quite  un- 
knowui.  It  occurs  chiefly  in  young  adults  ;  seldom  or  never,  at  least  in  its 
typical  form,  in  children  (cf.  infra,  p.  685).  It  is  rare  under  twenty  and 
over  fifty,  but  GoAvers  has  met  with  it  as  early  as  fourteen  and  as  late 
as  seventy.  It  is  far  more  common  in  men  than  in  women.  Friedreich 
found  only  thirty-three  women  among  209  patients,  and  Sir  William 
Roberts  only  fifteen  among  ninety-nine. 

Charcot  and  many  other  writers  taught  that  the  disease  is  frequently 
transmitted  by  inheritance  :  but  the  majority  of  the  supposed  examples  are 
really  cases  of  primaiy  muscular  atrophy,  not  of  chronic  anterior  myelitis. 

*  This,  at  least,  is  what  Charcot  says  of  that  form  of  the  disease  which  he  terms  "pro- 
topathic,"  and  which  alone  is  now  under  consideration.  Other  writers,  while  admittiu«- 
that  impairment  is  slight  in  comparison  with  the  muscular  wasting,  have  yet  described 
partial  anresthesia  as  of  rather  frequent  occurrence.  But  they  probably  included  amyotrophic 
sclerosis  and  other  affections  which  Charcot  has  since  shown  to  be  both  clinically  and  patho- 
logically distinct,  and  which  will  be  mentioned  further  on  in  this  chapter.  ' 
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Over-use  of  the  muscles,  leading  t(t  exhaustion  of  the  corresponding 
spinal  centres,  has  been  regarded  as  the  cause  of  the  disease  when  it  occurs 
in  a  bank  clerk,  in  a  cobbler,  in  a  saddler,  or  in  a  washerwoman.  But 
here,  again,  confusion  may  have  arisen  from  the  admixture  of  cases  of 
"  writers  cramp under  the  vague  designation  of  "  scrivener's  palsy." 
Progressive  muscular  atrophy  often  occurs  in  jDcrsons  who  have  in  no  way 
over-fatigued  their  muscles,  and  the  relation  between  the  supposed  cause 
and  its  effect  is  probably  that  of  mere  coincidence.  It  is  difficult  to  sup- 
pose that  such  common  and  vague  antecedents  as  exposure  to  cold,  over- 
work, and  mental  distress  or  anxiety  can  have  any  causal  relation  to  such  a 
definite  lesion  of  the  motor  tract.  A  certain  number  of  cases  follow 
closely  upon  measles  and  other  acute  diseases,  and  others  again  after  a 
longer  interval  upon  syphilis. 

Pathology  and  histology. — The  true  nature  of  this  affection  has  only 
gradually  been  cleared  up.  Both  Aran  and  Cruveilhier  originally  supposed 
that  it  was  a  primary  atrophy  of  the  muscles,  but  the  latter  altered  his 
opinion  when  in  1853  he  found,  in  the  celebrated  case  of  the  rope-dancer 
Lecomte,  that  the  anterior  roots  of  the  spinal  nei'ves  were  grey  and  atro- 
phied. The  central  origin  of  the  disease  in  the  destruction  of  the  large 
motor  ganglion  cells  of  the  anterior  cornu  of  the  cord  was  demonstrated 
by  Lockhart  Chu'ke  in  1876  ;  but  in  1873,  Friedreich,  of  Heidelberg,  de- 
voted a  quarto  volume  to  the  support  of  the  myopathic  view,  and  proposed 
tc»  term  the  affection  Polymyositis  chronica  progressiva."  About  the 
same  time  Charcot  established  beyond  dispute  not  only  that  the  most 
typical  form  of  progressive  muscular  atrophy  in  one  or  both  upper  limbs  is 
due  to  a  lesion  of  the  corresjoonding  anterior  grey  horn  or  horns,  but  also 
that  other  clinical  varieties  of  the  complaint  can  be  assigned  to  separate 
and  distinct  anatomical  changes. 

Duchenne  asserted  that  in  the  disease  under  discussion  there  is  atrophy 
without  paralysis.  Although  he  abandoned  the  myopathic  theory  of  its 
oriarin,  he  continued  to  maintain  that  there  was  no  failure  of  "  nervous 
motor  action."  He  thought  that  the  multipolar  cells  of  the  anterior  cornua 
did  not  lose  their  motor,  but  only  their  trophic  function,  and  asserted  that 
the  loss  of  power  was  always  proportionate  to  the  degree  of  wasting,  and 
that  any  muscular  fibres  remaining  at  a  particular  time  would  always  obey 
the  will,  even  though  they  might  not  succeed  in  overcoming  resistance  so 
as  to  effect  a  visible  movement.  In  proof  of  this  doctrine  he  appealed  to 
the  fact  that  faradisation  of  the  affected  muscles  would  cause  contractions 
after  they  had  undergone  extreme  wasting,  so  long  as  any  fibres  remained. 
But  Erb  subsequently  investigated  with  great  oare  the  action  of  galvanic 
as  well  as  of  faradic  currents,  and  he  Avas  always  able  to  detect,  in  at  least 
some  of  the  affected  muscles,  a  modified  (or  "  middle  ")  form  of  the  reaction 
of  degeneration  :  the  fibres  contracted  slowly  under  a  powerful  galvanic 
current  when  they  were  no  longer  sensitive  to  the  faradic  current,  and 
A.C.C.  was  greater  than  C.C.C.  The  facts  that  this  change  cannot  be 
detected  in  other  muscles,  and  that  it  is  easily  overlooked  where  present, 
he  attributes  to  the  partial  and  gradual  character  of  the  atrophy  ;  the 
fibres  which  have  undergone  degeneration  are  concealed  by  the  still 
healthy  fibres  which  lie  beside  them. 

We  may  therefore  conclude  that  the  most  common  and  typical  form  of 
Cruveilhier's  palsy  is  truly  an  atrophic  spinal  paralysis,  like  infantile  palsy, 
but  exceedingly  chronic  instead  of  exceedingly  acute  ;  and  it  picks  out,  not 
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certain  muscles  of  a  limb,  but  certain  fasciculi,  or  jDerhaps  certain  fibres  of 
a  muscle. 

Histologically  the  morbid  process  in  the  paralysed  muscles  is  far  from 
being  as  simple  as  it  was  at  one  time  supposed  to  be.  By  the  earlier 
writers  on  the  subject  the  condition  was  described  as  "  fatty  degeneration," 
the  muscles  having  lost  their  transverse  striation,  and  being  full  of  drops  and 
granules  of  oil.  Robin,  however,  found  that  the  granules  were  often  dissolved 
by  acetic  acid,  and  therefore  could  not  be  all  of  a  fatty  nature  ;  and  it  is  now 
known  that  while  many  of  the  fibres  undergo  fatty  degeneration  like  that 
to  which  the  heart  is  subject,  others  become  merely  reduced  in  size  and 
thickness,  while  retaining  their  striation ;  some  pass  into  the  condition 
known  as  "  cloudy  swelling,"  and  others  again  undergo  vitreous  degenera- 
tion, such  as  may  occm*  in  enteric  fever.  Another  part  of  the  process  con- 
sists in  an  increase  in  the  number  of  the  sarcolenmia-nuclei ;  and  at  the 
«ame  time  the  perimysium  becomes  the  seat  of  a  cell-growth,  from  which  are 
developed  the  adipose  and  connective  tissue  that  sometimes  gives  to  the 
muscles  a  deceptive  appearance  of  being  still  well  nourished.  The  several 
fibres  undergo  destiiiction  not  simultaneously,  but  in  succession.  Thus 
there  are  all  possible  degrees  of  wasting,  down  to  a  point  at  which  the  micro- 
scope reveals  not  a  vestige  of  the  normal  striation,  nor  even  an  empty 
sarcolemma-sheath.  Muscles  so  affected,  instead  of  I'ed,  are  pale  grey  or 
yellowish,  and  at  length  become  converted  into  mere  bands  of  white  fibrous 
tissue,  or  bundles  of  fat  lying  between  their  tendons  of  attachment. 

The  histological  condition  of  the  cord  in  progressive  muscular  atrophy 
is  essentially  the  same  as  we  have  seen  to  exist  in  the  acute  atrophic 
paralysis  of  children  and  adults.  The  large  motor  ganglion-cells  of  the 
anterior  cornua  are  found  shrunlven  and  often  much  pigmented  ;  or  they 
have  disappeared,  and  Deiters'  cells  or  corpora  amylacea  take  their  place, 
along  with  fibrous  tissue  made  up  of  neuroglia,  atrophied  nerve-fibres,  and 
•obsolete  blood-vessels.  The  arteries  are  thickened,  and  in  extreme  cases  the 
whole  anterior  cornu  appears  obviously  shrunken  even  to  the  naked  eye. 
The  pathological  process  differs  from  that  of  other  forms  of  cornual  myelitis 
chiefly  by  its  exceeding  chronicity. 

Cases  in  which  the  anterior  horns  have  been  found  vmaffected  must  be 
separated  pathologically,  however  difficult  it  may  sometimes  be  during  life, 
from  those  just  described  and  referred  to  the  primary  or  myopathic  atrophy 
to  be  presently  described  {infra,  pp.  685  et  seq.). 

Spastic  2^o.ralysis  with  atrojjJn/.—ln  a  large  number  of  cases,  sclerosis 
of  the  crossed  pyramidal  tracts  is  also  found,  and  these  were  separately 
described  by  Charcot:  according  to  Cowers,  this  condition  (of  anterior 
cornual  and  lateral  sclerosis  combined)  is  more  common  than  the  uncom- 
plicated cornual  atrophy. 

In  the  typical  affection  of  Aran  and  Cruveilhier,  as  just  described, 
which  Charcot  called  amyotrophie  progressive  protopathique,  the  primaiT" 
morbid  change  is  atrophy  of  the  multipolar  cells  of  one  of  both  of  the 
anterior  grey  cornua.  The  resulting  impairment  of  muscular  power  pre- 
sents those  characters  of  sharp  and  apparently  capricious  limitation  which 
have  already  been  detailed,  and  is  accompanied  neither  by  disturbances 
of  sensation  nor  by  spasmodic  contractions.  Charcot's  account  of  this 
form  of  the  disease  was  based  upon  six  or  seven  autopsies,  and  it  has  been 
-since  fully  confirmed. 

The  spastic  cases  of  progressive  muscular  atrophy  were  called  by  Char- 
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)ot  amyotrophies  deiiterojMthiques,  because  he  believed  that  the  change 
in  the  anterior  cornua  is  secondary  to  a  lesion  of  the  lateral  columns  of 
the  cord,  sclerose  laterale  amijotropliuiue,  consisting  in  a  chronic  inflaiu- 
iiatory  process  which  begins  in  the  lateral  white  columns  (occupying  them 
symmetrically  on  each  side),  and  then  sprefuis  into  the  grey  matter, 
principally  in  the  cervical  region.  Tiu'ck,  in  1856,  appears  to  have  been 
the  first  to  notice  this  morbid  change  occurring  independently  of  any 
disease  in  the  brain.  Charcot  taught  that  it  is  characterised  clinically 
by  the  presence  of  paralysis  ^vith  rigidity  of  the  lower  limbs,  in  addition 
t(j  the  atrophy  of  muscles  in  the  upper  limbs.  The  spasm  in  the  legs  is 
at  first  transitory,  but  afterwards  permanent;  they  generally  assume  a 
position  of  flexion,  and  remain  but  little  wasted.  In  the  arms  and  hands 
the  muscles  undergo  excessive  atrophy,  not  one  by  one,  as  in  primary 
progressive  muscular  atrophy,  but  several  at  once;  the  elbow  assumes  a 
position  of  semiflexion  and  pronation,  the  wrist  is  bent,  and  the  fingers  are 
closed  into  the  palm  of  the  hand.  Charcot  further  maintained  that  the 
morbid  change  in  the  muscles  presents  inflammatory  or  irritative  characters 
in  a  more  marked  degree  than  in  the  "  protopathic  "  form  ;  the  connective 
tissue  between  the  fibres  undergoes  a  more  decided  overgrowth,  and  the 
tiuolei  with  which  it  is  infiltrated  are  more  numerous.  Another  peculiarity 
is  that  the  course  of  the  disease  is  more  rapid  ;  all  four  limbs  become  quickly 
involved  ;  the  patient  is  confined  to  his  bed  in  a  few  months,  and  does  not 
live  more  than  from  one  to  three  years,  the  usual  cause  of  death  being  an 
extension  of  the  morbid  process  to  the  medulla  oblongata,  with  the  sym- 
ptoms of  bulbar  paralysis.  This  form  of  progressive  mviscular  atrophy  is 
said  by  Charcot  to  be  always  incurable  ;  those  affected  by  it  have  been 
from  twenty-six  to  fifty  years  old  ;  exposure  to  damp  and  cold  has  some- 
times been  assigned  as  its  cause.  At  the  Salpetriere  five  cases  had  occurred 
in  which  autopsies  were  made  when  Charcot  wrote. 

There  is  no  doubt  of  the  accui-acy  of  these  clinical  observations  of 
Charcot,  and  lateral  sclerosis  affecting  the  crossed  pyramidal  tracts  in  the 
dorso-lumbar  region  is  often  discovered  after  death  in  cases  of  progressive 
Diuscular  atrophy  in  addition  to  the  characteristic  change  in  the  anterior 
coniua.  But  this  lateral  sclerosis  with  its  spastic  symptoms  is  probably  not 
primary,  but  secondary  to  the  poliomyelitis  of  the  cervical  enlargement 
which  produces  the  atrophic  palsy  of  the  arms — the  view  taken  by  Leyden. 
Gowers  believes  that  lateral  sclerosis  is  frequently,  perhaps  constantly  pre- 
sent in  spinal  cases  of  progressive  muscular  atrophy,  and  that  spastic 
symptoms  are  frequently  present  in  cases  where  anterior  cornual  myelitis 
is  found  after  death,  not  secondary  to  the  cornual  lesion,  as  Leyden  believes, 
Qor  as  Charcot  supposed,  its  cause,  but  part  of  the  same  process.  He  there- 
fore would  draw  no  sharp  line  between  "  Cruveilhier's  palsy  "  and  Charcot's 
amyotrophic  lateral  sclerosis,  either  clinically  or  pathologically.*  Erl)  and 
Eichhorst  recognise  the  accuracy  of  Charcot's  striking  account  of  the  latter 
affection,  and  place  it  provisionally  with  other  forms  of  spastic  paralysis, 
[t  has  been  mentioned  as  one  of  the  forms  of  secondai-y  spasmodic  paraplegia 
(p.  651),  but  its  true  clinical  place  is  certainly  here,  in  close  union,  if  not 
incorporation,  with  progressive  muscular  atrophy. 

*  See  also  a  paper  by  Dr  Ferrier  in  tlie  '  Lancet'  for  1881,  p.  822,  and  one  by  Frieden- 
eicl),  of  Copenhagen,  and  Roth,  of  Moscow,  in  the  'Transactions  of  the  International 
Hedica.I  Congress '^for  1884,  vol.  iv,  pp.  100,  105. 
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HyiJertropliic  cervical  loachymeningitis. — AtroiDhic  paralysis  of  tli 
amis  due  to  pressure  of  thickened  membranes  upon  the  origin  of  th 
brachial  plexus,  with  secondaiy  spastic  paralysis  and  atrophy,  was  d( 
scribed  by  Charcot  as  another  form  of  amyotroiMe  deuteripathique.  A 
its  name  implies,  it  is  a  chronic  thickening  of  the  dura  mater,  whio: 
presents  a  number  of  concentric  layers,  and  may  till  up  the  whole  vertebra 
canal.  Both  dura  and  pia  adhere  firmly  to  the  cord,  so  as  to  compress  an 
flatten  it,  and  also  press  upon  those  nerve-roots  Avhich  come  off  at  the  leve 
of  the  lesion, — jrenerallv  those  of  the  brachial  plexus  on  each  side.  Thes 
cases,  like  those  just  mentioned  of  amyotrophic  lateral  sclerosis,  are  marke( 
by  progressive  wasting  of  the  upper  limbs,  and  by  rigidity  of  the  lowei 
They  are  only  distinguished  clinically  by  the  circumstance  that  the  ulna 
and  median  nerves  are  especially  involved  (the  musculo-spiral  nerve  escap 
ing),  so  that  the  wrist  assumes  a  position  of  extension  instead  of  bein; 
flexed.  Charcot  has  observed  that  the  skin  often  becomes  anaesthetic,  no 
only  in  the  arms,  but  in  the  upper  part  of  the  trunk ;  and  that  when  th( 
lower  limbs  become  rigid  they  do  not  seem  to  waste.  But  what  is  mos 
distinctive  of  cervical  pachymeningitis  is  an  early  stage  lasting  two  or  thre( 
mouths,  and  accompanied  by  severe  pains  in  the  neck  and  back  of  th( 
head,  by  a  sort  of  rigidity  of  the  cervical  muscles,  by  sensations  of  numb 
ness  and  tingling  in  the  upper  limbs,  and  sometimes  by  bullous  eruptions 
These  symptoms  point  to  irritation  of  the  posterior  nerve-roots,  and  gradua 
interference  with  the  motor  and  trophic  influences  from  the  cells  of  th( 
anterior  cornua  upon  the  muscles  and  the  skin.  This  affection  seems  tc 
stand  to  other  cases  of  atrophic  spinal  paralysis  with  spasms  in  the  sam( 
relation  as  "  compression  paraplegia  "  to  the  common  forms  of  myelitis. 

Perhaps  the  most  important  point  is  that  it  is  not  always  incurable, 
A  woman  under  Charcot's  care,  after  an  illness  of  five  or  six  years,  durino 
which  she  was  for  a  long  time  perfectly  helpless  and  confined  to  her  bed 
ultimately  became  able  to  walk,  and  could  also  to  some  extent  make  use 
of  her  hands.  The  lesion  does  not  spread  upwards,  so  that  the  symptoms 
are  seldom  complicated  by  the  supervention  of  bulbar  paralysis ;  but 
there  is  descending  sclerosis  of  the  lateral  tracts  leading  to  spastic  paralysis 
of  the  legs.  In  the  last  stages  there  may  also  be  loss  of  power  over  the 
bladder  and  rectum,  and  bedsores  may  form,  pelvic  symptoms  not  observed 
in  other  forms  of  wasting  palsy,  and  belonging  to  the  latter  stages  of  spastic 
paraplegia. 

As  Erb  remarks,  it  is  sometimes  impossible  to  distinguish  between  a 
meningeal  new  growth  and  cervical  pachymeningitis. 

The  writer  once  had  what  he  supposed  to  be  a  case  of  this  form  of 
paralysis  in  a  young  man  who  lay  for  nearly  three  years  in  Philip  Ward. 
His  symptoms  were  at  first  those  of  acute  cei'vical  meningitis,  ascribed  to 
local  injury  ;  these  were  followed  by  a  period  of  paralysis  with  wasting  of 
the  aims,  and  then  of  spastic  paraplegia  with  pelvic  symptoms.  He  died 
in  1890,  and  po.s!5  mortem  no  inflammation  of  the  membranes  was  found, 
but  multiple  glinmata  of  the  cord,  without  syringomvelia. 

A  woman  was  admitted  to  Guy's  Hospital  in  1878  with  atrophic  paralysis  of  certain 
muscles  in  the  left  hand  ;  and  she  also  was  liable  to  exceedingly  violent  paroxysms  of 
pain  in  the  right  shoulder  and  arm,  attended  with  sudden  redness  and  swellinsj  of  the 
tender  parts,  evidently  due  to  disturbance  of  the  vaso-motor  nerves.  She  had  traces  of 
iritis,  and  I  inclined  to  the  diagnosis  of  a  syphilitic  gumiua,  growing  from  the  membranes 
and  pressing  on  the  cord  in  the  cervical  region.  She  improved  under  iodide  of  potassium.— 
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Subacute  atrophic  spinal  paralysis. — A  form  of  paralj^sis  was  first  de- 
scribed by  Duchenne  in  18-19  and  1853  under  the  name  of  paralysie  gene- 
rale  spinale  anterieure  suhaiyue.  He  thought  that  it  was  due  to  an  atrophy 
of  the  cells  of  the  anterior  grey  cornua ;  and  Erb  called  the  disease  pulio- 
my  el  it  is  anterior  suhacuta  et  chronica.  Perhaps  the  most  suitable  designa- 
tion is  ••  chronic  diffused  atrophic  paralysis,"  which  distinguishes  it  from 
the  "  acute  atrophic  paralysis  "  of  children  already  described,  and  also  from 
the  limited  forms  of  paralysis  seen  in  '•  progressive  muscular  atrophy  "  of 
Aran  and  Cruveilhier's  type. 

The  disorder  generally  begins  in  the  lower  limbs.  The  patient  first 
experiences  a  sense  of  weakness  in  one  or  both  of  his  legs,  especially  in 
going  upstairs,  or  if  he  attempts  to  walk  far.  After  a  few  days,  or  some- 
times weeks,  this  develops  into  paralysis,  so  that  he  is  obliged  to  keep  his 
bed.  Before  long  the  upper  limbs  are  affected,  especially  the  fingers  and 
wrists.  The  muscles  of  the  trunk  also  become  powerless,  so  that  he  cannot 
sit  up,  and  has  difficulty  in  coughing  or  sneezing,  and  in  defsecation. 

The  paralysed  muscles  are  flaccid.  No  reflex  movements  can  be  excited 
in  them  by  irritation  of  the  skin  or  of  the  tendons.  They  rapidly  waste, 
so  that  with  a  measuring  tape  one  can  follow  the  loss  of  substance  in  the 
calves  or  in  the  thighs  from  week  to  week,  until  the  bones  seem  to  be 
covered  only  by  the  integuments.  When  electrical  tests  are  applied 
typical  reaction  of  degeneration  is  found  to  be  pi'esent.  Duchenne  long 
ago  discovered  that  response  to  faradic  currents  is  extinguished,  but  the 
muscles  react  well  to  interrupted  galvanism,  and>  A.C.C.  is  more  marked 
than  C.C.C. 

Power  over  the  bladder  and  rectum  is  retained,  and  there  is  no  ten- 
dency to  the  formation  of  bedsores.  There  is  no  anaesthesia ;  pains  in  the 
back  and  slight  parsesthesia  in  the  limbs  are  sometimes  present,  but  on 
testing  the  cutaneous  sensibility  one  finds  it  either  perfect,  or  only  very 
slightly  blunted.  At  first  there  may  be  a  little  febrile  disturbance,  with 
headache  and  digestive  disorder,  but  these  quickly  pass  off  and  the  patient 
afterwards  feels  well,  and  eats,  drinks,  and  sleeps  as  usual. 

The  further  progress  of  the  disease  varies  in  different  cases.  Generally 
it  remains  for  a  certain  time  stationary ;  that  is,  it  ceases  to  spread  up- 
wards, or  to  extend  to  fresh  sets  of  muscles,  although  those  already  affected 
go  on  wasting.  But  at  last,  after  several  weeks,  a  gradual  improvement 
is  observed  :  the  arms  regain  movement,  and  afterwards  the  legs.  All 
this  takes  j)lace  very  slowly,  and  months  pass  before  the  patient  can  feed 
himself,  or  write,  or  walk.  Sometimes  he  ultimately  becomes  as  muscular, 
strong,  and  active  as  before,  but  some  particular  muscles  may  remain 
wasted  for  the  rest  of  his  life  ;  according  to  Erb  this  is  especially  apt  to  be 
the  case  with  the  peronei.  As  recovery  goes  on,  the  normal  electric  con- 
tractility of  the  muscles  gradually  reappears. 

On  the  other  hand,  there  are  cases  in  which  no  change  for  the  better 
occurs,  but  the  paralysis  extends  upwards  to  affect  the  face  and  the  tongue, 
and  to  interfere  with  deglutition  and  respiration.  In  this  way  the  disease 
may  terminate  fatally  from  one  to  four  years  after  it  began.  It  does  not 
appear  that  there  are  any  special  indications  to  direct  a  prognosis  at  an 
early  period  of  the  case. 

In  two  autopsies  recorded,  one  by  MM  Cornil  and  Lepine,  the  other 
by  Dr  Webber,*  the  multipolar  nerve-cells  in  the  anterior  grey  cornua  had 
*  'Trans.  American  Neurological  Association,'  vol.  i,  p.  45. 
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undergone  a  more  or  less  complete  destruction;  there  were  evidences  uf 
inflammation  in  the  presence  of  compound  granule-masses,  the  prolifera- 
tion of  the  cells  of  the  neuroglia,  and  accmnulation  of  nuclei  round  the 
blood-vessels.  In  the  antero-lateral  columns  there  was  slight  degeneration 
of  nerve-fibres.  The  motor  nerve-roots  and  the  muscles  were  in  a  state  of 
extreme  atrophy. 

This  form  of  progressive  muscular  atrophy  is  a  rare  affection,  least  so 
perhaps  between  the  ages  of  thirty  and  fifty.  It  is  separated  from  ascend- 
ing myelitis  by  the  absence  of  anaesthesia  and  of  pelvic  symptoms  ;  from 
acute  atrophic  paralysis  of  adults  by  its  more  general  distribution  and  by  its 
better  prognosis  ;  from  nmltiple  peripheral  neuritis  by  the  absence  of  ten- 
derness and  also  of  anaesthesia.  Lastly,  the  morbid  anatomy  of  the  disease 
separates  it  sharply  from  atrophic  paralysis  beginning  in  the  peripheral 
nerves  or  in  the  muscles.  It  is  no  doubt  a  clinical  variety  of  "  Cruveilhier's 
palsy,"  but  its  distribution  and  course  make  it  worth  separate  mention. 

Diagnosis. — We  have  seen  that  the  symptom  of  paralysis  with  atrophy 
of  the  muscles  is  common  to  many  pathological  lesions  which  must  be 
distinguished  at  the  bedside  to  the  best  of  our  ability.  The  following 
summary  may  help  the  student  in  the  task,  which  is  interesting  but  often 
difficult. 

1.  Atrophic  paralysis  due  to  'peri'plieral  neuritis.— There  is  no  doubt 
that  cases  due  to  alcohol  or  lead  have  often  been  mistaken  for  Cruveilhier's 
palsy ;  but  a  careful  obsei"ver  will  generally  recognise  the  limitation  of 
the  affection  to  the  area  of  distribution  of  particular  nerves.  INIoreover 
in  peripheral  neuritis  there  is  almost  ahvays  anaesthesia,  and  usually  local, 
tenderness.  Again,  the  peculiarities  of  the  reaction  of  degeneration  are 
well  marked ;  whereas  in  j^rogressive  muscular  atrophy  they  are  imperfect 
(p.  671).    The  prognosis  is  often  good. 

2.  Acute  and  chronic  atro2)htc  S'pinal  /)ara?y.S2S,  including  essential 
spinal  paralysis  in  infants  and  adults,  and  the  subacute  cases  described 
above  (p.  675),  is  marked  by  the  facts  that  paralysis  precedes  atrophy,  in- 
stead of  going  with  it,  and  that  instead  of  the  reaction  of  degeneration 
occurring  only  in  the  "  middle "  or  qualitative  form,  or  only  towards  the 
close  of  the  disease,  it  is  present  in  its  typical  form.  Partial  recover}^  is 
the  rule. 

3.  Hypertrophic  cervical  pachymeningitis  causing  atrophy  of  the  arms 
and  spastic  paralysis  of  the  legs  (p.  674),  is  accompanied  by  pain  and  anaes- 
thesia, which  are  absent  in  those  of  progressive  muscular  atrophy. 

4.  Syringomyelia  with  glioma  of  the  cord  in  the  cervical  region  may  be 
recognised  by  pain  in  the  amis  and  by  the  disassociation  of  sensations 
{p.  631).    The  prognosis  is  unfavourable. 

5.  Progressive  muscular  atrophy  of  primary  muscular  origin  is  dis- 
tinguished by  its  occurring  in  children  and  in  families,  by  its  affecting  the 
face,  and  also  by  the  complete  absence  of  spastic  symptoms  and  of  the  re- 
action of  degeneration.    The  prognosis  is  grave  {infra,  p.  684). 

6.  Lastly  remain  the  group  of  cases  which  include  those  of  Aran  and 
Cruveilhier,  and  those  called  by  Charcot  amyotrophic  lateral  sclerosis.  They 
agree  clinically  in  their  very  slow  and  painless  course  and  their  preference 
for  certain  muscles  of  the  hands  and  shoulders,  and  anatomicallv  in  de- 
pending on  primary  lesion  of  motor  and  trophic  cells  of  the  anterior 
•cornua.    The  progress  of  the  disease  is  gradual  but  fatal.    Its  tendencv  is 
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slowly  but  surely  to  spread  from,  one  muscle  to  another  until  those  of 
respiration  are  involved.  Only  occasionally  is  its  course  arrested,  without 
apparent  cause,  and  the  atrophied  muscles  remain  like  those  of  a  withered 
limb  after  infantile  palsy. 

T vfcitment. — Experience  has  show^n  that  drugs  are  almost  valueless  in 
chronic  anterior  poliomyelitis,  whether  accompanied  or  not  by  lateral 
sclerosis.  Gowers  thinks  that  arsenic  and  stiychnia  are  occasionally  of 
service,  but  neither  these  drugs  nor  nitrate  of  silver,  phosphorus,  or  iodide 
of  potassium  can  restore  the  wasted  muscles,  or  prevent  further  extension  of 
the  disease. 

There  is  much  difference  of  opinion  as  to  the  value  of  electricity  in 
progressive  muscular  atrophy.  Faradisation  of  the  affected  parts  was 
strongly  recommended  by  Duchenne.  He  advised  the  application  of  cur- 
rents of  moderate  intensity,  with  not  too  frequent  intermissions,  and  for 
a  few  minutes  only  at  a  time,  so  as  not  to  fatigue  the  fibres  remaining 
undestroyed ;  he  particularly  urged  the  importance  of  including  in  the 
treatment  important  muscles,  such  as  the  diaphragm,  the  intercostals,  and 
the  deltoids,  when  they  are  first  threatened  by  the  disease,  and  before  they 
are  wasted.  In  the  case  of  a  man  named  Bonnard,  who  had  lost  many 
muscles  of  his  trunk,  and  who  was  beginning  to  suffer  from  dyspnoea,  so 
that  he  could  scarcely  walk  a  few  steps  without  stopping  to  take  breath, 
faradisation  of  the  phrenic  nerves,  repeated  three  or  four  times  a  week,  was 
of  great  service,  enabling  him  to  Avalk  considerable  distances  and  to  go 
upstairs  without  fatigue.  A  similar  treatment  applied  to  certain  muscles 
of  the  arms,  w^hich  were  wasted,  restored  their  functions,  so  that  at  the  end 
of  six  months  he  was  again  able  to  support  his  family  by  his  exertions  ;  and 
he  went  on  for  some  years  without  the  disease  advancing  further. 

Uemak  advocated  the  use  of  the  galvanic  current  in  the  neck.  At  pre- 
sent interrupted  galvanism  is  usually  applied  to  the  affected  muscles.  Ross 
believed  that  all  drugs  are  useless,  and  that  galvanism  is  the  most 
efficient  remedy  for  progressive  muscular  atrophy.  But  Gowers  finds 
that  the  most  sedulous  and  skilful  use  of  electricity,  voltaic  or  faradic, 
fails,  as  a  rule,  to  produce  any  effect  on  the  course  of  the  disease."  He 
is  equally  incredulous  of  the  asserted  benefits  of  massage,  which  are 
"  usually  inappreciable,"  and  of  halneotherapie.  Even  when  the  disease 
follows  syphilis  he  finds  mercury  useless.  "  The  disease  is  one  in  which  it 
is  not  easy  to  do  good  and  not  difficult  to  do  harm." 

Early  in  the  disease  the  affected  parts  should  be  kept  warm  and  rested 
as  much  as  possible.  In  one  of  Dr  Fagge's  oases  the  forearms  were  wrapped 
in  cotton  wool  and  placed  in  splints,  and  after  a  week  the  patient  was 
found  to  have  much  more  power  in  his  hands. 

Bulbar  Paralysis*  is  the  name  given  to  chronic  progressive  atrophic 
paralysis  when  it  affects  certain  cranial  nerves.  In  1860  Duchenne  gave  a 
chnical  description  of  a  form  of  progressive  paralysis  of  the  tongue,  palate, 
and  lips  which  had  previously  received  but  slight  recognition,  although 
Trousseau,  as  far  back  as  184:1,  had  noted  the  peculiar  symptoms  presented 
by  the  well-marked  case  of  the  Prince  de  la  Moskowa.  The  disease  is  not 
infrequent  in  England,  and  is  often  termed  labio-glosso-phaiyngeal  para- 

*  Si/ lion  J/ ms. — Labio-glosso-pharyngeal  paralysis  of  Ducbeune — Glosso-labio-laryngo- 
pliaryngeal  paralysis — Progressive  muscular  atropliyof  tlie  tongue,  palate,  and  lips — Atro- 
pliic  bulbar  paralysis  (Ijoyden) — Progressive  bulbar  paralysis  ( VVacbsmutli). 
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lysis,  after  Trousseau  and  Duchenne  ;  but  a  shorter  and  better  name  is  that 
of  "  bulbar  paralysis."  As  Kussmaul  has  remarked,  it  might  be  called  pro- 
gressive paralysis  of  the  bulbar  nuclei;"  for  the  morbid  change  does  not 
involve  that  part  of  the  bulb  (i.  e.  medulla  oblongata)  which  transmits  the 
motor  and  sensoiy  strands  for  the  limbs  and  the  body  generally,  but  is  con- 
tined  to  the  grey  centres  for  certain  of  the  cranial  nerves  on  the  floor  of  the 
fourth  ventricle. 

Course  and  symptoms.— Xh  a  rule  bulbar  paralysis  begins  insidiously. 
The  earliest  symptoms  are  commonly  subjective, — a  feeling  of  pressure  at 
the  back  of  the  neck  and  head,  a  little  giddiness,  a  sense  of  constriction 
round  the  throat  or  chest,  slight  discomfort  in  talking,  as  if  the  tongue 
Avere  heavy  and  its  movements  laboured,  or  a  tired  feeling  after  speaking. 
Krishaber  has  stated  that  in  two  cases  he  discovered  a  loss  of  reflex  irrita- 
bility in  the  pharynx  and  larynx  some  months  before  any  signs  of  paralysis 
made  their  appearance.  Sometimes  the  palate  is  affected  before  the 
tongue,  or  the  disease  begins  in  the  lips  ;  in  the  former  case  the  speech 
acquires  a  "  nasal  "  quality,  and  swallowing  seems  to  require  an  unusual 
effort;  in  the  latter  the  expression  of  the  face  about  the  mouth  becomes 
altered,  or  there  may  be  difficulty  in  the  utterance  of  certain  letters,  as 
though  (to  use  a  phrase  of  Uuchenne's)  the  lips  were  half  paralysed  by 
cold. 

Sometimes,  however,  the  commencement  of  the  disease  appears  to  be 
sudden.  Kussmaul,  in  one  of  the  clinical  lectures  published  by  Volkmann, 
relates  that  a  patient  of  his,  a  Catholic  priest,  found  one  day,  while  preach- 
ing, that  his  mouth  was  distorted  and  that  he  had  a  difficulty  in  speaking. 
He  was  able  to  finish  his  sermon,  but  from  that  time  he  felt  a  "  heaviness 
of  the  tongue."  For  a  week  previously  he  had  suffered  from  pains  in  the 
back,  but  he  had  had  no  giddiness.  Dysphagia  soon  set  in,  and  within 
six  months  the  case  became  one  of  confirmed  atrophic,  bulbar,  and  spinal 
jmralysis,  with  loss  of  power  in  the  arms  and  wasting  of  the  small  muscles 
of  the  hands.  It  was  ascertained  at  the  autopsy  that  there  was  no  haemor- 
rhage into  the  bulb. 

In  a  woman  Avhose  case  is  recorded  by  Leyden  the  first  symptom  was  a 
sudden  attack  of  dyspnoea,  lasting  five  minutes  ;  a  few  days  afterwards  she 
noticed  a  difficulty  in  moving  the  tongue  when  she  spoke  or  ate. 

In  fully  developed  cases  the  tongue  is  generally  the  part  in  which  the 
loss  of  power  is  most  obvious.  It  lies  flaccid  in  the  floor  of  the  mouth  ; 
the  patient  can  neither  bend  it  laterally,  nor  raise  it  against  the  palate, 
nor  hollow  its  centre ;  and  he  may  be  unable  to  protrude  it  beyond  the 
teeth.  Scarcely  less  marked  is  the  paralysis  of  the  lips.  The  mouth 
remains  open,  with  its  angles  drawn  wide  apart ;  the  naso-labial  furrows  are 
deepened,  the  lower  lip  hangs  away  from  the  gum.  The  patient  cannot 
whistle  or  blow  out  a  candle,  or  kiss.  What  is  most  remarkable  is  that 
although  the  facial  muscles  supplied  by  the  lower  branches  of  the  ^joriio 
dura  are  thus  affected  on  both  sides  in  eveiy  case,  those  to  which  the  upper 
branches  of  the  same  nerve  are  distributed  as  constantly  escape.  The  orbi- 
cularis palpebrarum  and  the  occipito-frontalis  act  as  well  as  ever  :  and  the 
countenance  thus  acquires  a  curiously  contrasted  expression :  the  eves  are 
full  of  life,  while  the  mouth  is  fixed,  sad,  and  gloomy. 

The  atrophy  of  the  paralysed  muscles  is  best  seen  in  the  case  of  the 
tongue,  which  is  shrunken  as  well  as  motionless,  but  though  less  easv  to 
detect,  wasting  is  always  present  in  the  lips  and  muscles  of  the  larvnx. "  On 
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the  other  hand,  the  paralysis  of  the  pahite  is  not  indicated  by  any  obvious 
change  in  its  form.  The  uvula  hangs  in  its  ordinary  place ;  and  Duchenne 
says  that  he  always  found  that  touching  the  fauces  caused  the  usual  reflex 
movements.  With  the  laryngoscope  the  vocal  cords  may  in  advanced 
cases  be  seen  to  be  more  or  less  completely  paralysed. 

The  defect  of  speech  varies  Avith  the  part  first  paralysed.  According  to 
Kussmaul,  if  the  lips  suffer  flrst,  o  and  u  are  the  vowels  which  the  patient 
experiences  most  difficulty  in  uttering ;  if  the  tongue,  i  is  sooner  lost,  a  is 
always  retained  longer  than  any  of  the  others.*  Among  consonants,  loss 
of  power  in  the  tongue  renders  the  patient  first  unable  to  utter  th,  r 
and  jfiT  ;  next  s,  l,  k,  g,  t  ;  afterwards  d  and  n.  Paralysis  of  the  lips 
prevents  the  formation  of  p  and  p,  then  of  b  and  m,  ultimately  of  v.  Para- 
lysis of  the  palate  gives  to  the  speech  a  nasal  twang,  and  it  specially 
prevents  the  formation  of  the  lip-sounds  b  and  p,  because  it  allows  so 
much  of  the  air  to  escape  through  the  nose ;  the  proof  of  this  being,  as 
Duchenne  pointed  out,  that  closing  the  nostrils  may  enable  these  letters 
to  be  sounded.  So  far  the  affection  of  speech  is  one  which  merely  con- 
cerns articulation,  and  may  be  called  '•  anarthria,"  in  distinction  from  the 
"  aphasia "  that  depends  upon  lesions  in  the  left  side  of  the  brain,  and 
the  "  aphonia "  that  is  caused  by  loss  of  power  in  the  larynx.  But  in 
bulbar  paralysis,  after  a  time  the  vocal  coi'ds  also  lose  their  functions  : 
and  the  voice  becomes  extinguished. 

Another  set  of  movements  which  are  interfered  with  in  progressive 
bulbar  paralysis  are  those  concerned  in  the  prehension  of  food,  and  its  trans- 
mission into  the  oesophagus.  During  mastication  it  collects  in  the  cheek, 
not  only  when  the  buccinator  is  paralysed,  but  because  the  tongue  cannot 
properly  dislodge  it.  Very  often  the  patient  helps  himself  by  supporting 
the  floor  of  the  mouth  or  the  cheeks,  or  pushing  the  half-chewed  food  into 
the  proper  position.  The  tongue  cannot  roll  up  the  food  into  morsels  for 
swallowing,  nor  carry  them  into  the  phaiynx.  Loose  fragments  are  con- 
stantly dropping  out  of  the  open  mouth  into  the  plate  or  upon  the 
patient's  clothes,  or  collect  about  the  roof  of  the  tongue,  or  in  the  grooves 
by  the  side  of  the  epiglottis.  The  attempts  to  swallow  them  succeed  very 
imperfectly — some  pass  up  into  the  pharynx  or  into  the  nose,  others  enter 
the  larynx  and  set  up  a  choking  cough,  or  accumulate  in  the  fauces  so  as  to 
interfere  with  the  passage  of  air.  It  depends  upon  circumstances  whether 
the  patient  flnds  most  difficulty  in  dealing  with  solids  or  with  liquids.  If 
the  principal  defect  is  a  weakness  in  the  tongue  and  in  the  muscles  of  masti- 
•cation,  he  requires  to  have  all  his  food  reduced  to  a  semi-fluid  state  ;  but 
when  there  is  paralysis  of  the  parts  concerned  in  closing  the  larynx  during 
•deglutition,  he  can  often  dispose  of  solid  masses  better  than  of  liquids,  which 
he  cannot  keep  from  trickling  down  into  the  air-passages.  The  inability  to 
swallow  is  the  cause  of  the  saliva  running  out  of  the  mouth  ;  such  patients 
keep  a  handkerchief  constantly  held  below  the  chin,  and  as  Wilks  remarks, 
this  often  at  the  first  glance  enables  one  to  guess  what  is  the  matter  with 
them.  The  saliva  is  sometimes  viscid,  sometimes  wateiy  ;  and  is  so  abun 
dant  that  in  one  instance  Schultz  is  said  to  have  estimated  that  there  were 

*  These  vowels  must  be  pronounced  in  the  Italian  way:  U  =  00  (in /oo?),  I  =  E  (in 
feel),  A  =  Ah  (m  father).  The  two  English  sounds  represented  by  the  letters  Th  are  among 
the  first  to  disappear  in  cases  in  which  the  tongue  is  affected.  Kussmanl's  statements 
correspond  closely  with  what  might  have  been  anticipated  from  theoretical  considerations, 
of  which  an  admirable  account  will  be  found  in  a  paper  by  Dr  Bristowe  in  the  first  volume 
of  the  *  St  Thomas's  Hospital  Reports,' 
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six  or  eight  times  as  much  of  it  as  usual.  Kussmaul,  however,  fdund  no 
such  increase  in  a  case  in  Avhich  he  determined  its  quantity. 

Sometimes  the  masticatoiy  muscles  may  be  at  length  involved  in  the 
paralysis ;  the  patient  is  then  unable  to  move  the  jaAV  from  side  to  side,  nor 
can  he  close  the  mouth  finnly. 

Generally  the  respiration  is  not  obviously  affected  at  an  early  stage  of 
the  disease.  Afterwards  dyspnoea  often  becomes  a  marked  symptom,  and 
there  may  be  a  constant  craving  for  air,  while  the  diaphi'agm  and  thoracic 
muscles  are  still  vigorous.  There  is  generally  inability  to  sneeze,  to  cough, 
to  hawk  up  phlegm,  and  to  blow  the  nose;  or  the  patient  complains  that 
he  is  no  longer  able  to  smoke.  Towards  the  last  paroxysms  of  tachycardia 
may  occur,  which  probably  depend  on  paralysis  of  the  vagi. 

The  urine  has  often  been  searched  for  sugar,  but  it  appears  not  to  be 
present. 

The  higher  cerebral  functions  remain  undisturbed,  the  patient  sleeps 
well,  and  his  intelligence  and  memoiy  are  perfect.  The  movements  of  the 
body  and  limbs  are  generally  free  and  active,  except  towards  the  last,  Avhen 
there  is  emaciation  from  want  of  food  and  extreme  weakness. 

Fatliology.- — Although,  as  just  stated,  the  great  motor  paths  through 
the  pons  and  bulb  escape,  it  frequently  happens  that  there  is  associated 
with  bulbar  paralysis  an  affection  of  the  upper  (or  more  rarely  of  the  lower) 
limbs,  which  agrees  in  all  respects  with  Progressive  Muscular  Atroph}'  of 
Aran  and  Cruveilhier.  Sometimes  one,  sometimes  the  other  of  these  two 
local  forms  of  the  same  disease  is  the  first  to  develop  itself.  Their  essential 
characters  are  identical,  while  the  differences  are  comparable  to  thos& 
of  atrophic  paralysis  affecting  the  arms  and  the  same  aft'ecting  the  legs. 
The  bulb  is  but  the  medulla  spinalis  ohlongata,  and  the  grey  matter  of  the 
floor  of  the  fourth  ventricle  is  formed  by  the  anterior  cornua  laid  open  and 
separated,  so  that  the  seat  of  each  disease  is  serially  homologous. 

The  ganglion  cells  in  bulbar  paralysis  are  in  the  condition  described 
above  (p.  672),  the  nerves  in  that  described  in  a  previous  chapter  (p.  571),. 
and  the  muscles  are  degenerated  as  described  at  p.  672.  In  many  cases 
the  fleshy  substance  of  the  tongue,  and  even  that  of  the  lips  and  palate,  is. 
obviously  pale,  of  a  yellow  or  greyish-red  colour  ;  and  it  is  more  or  less 
completely  converted  into  a  mass  of  fatty  connective  tissue.  In  the  earlier 
stages  the  tongue  is  often  not  obviously  reduced  in  size  ;  but  in  advanced 
cases  it  is  soft,  small,  wrinkled  on  the  surface,  and  incessantly  agitated  by 
a  fibrillary  tremor.  The  lips  also  become  thin  and  sharp-edged,  their  mus- 
cular substance  quivers,  and  the  skin  over  them  is  marked  with  minute 
furrows. 

Faradic  contractility  is  lowered  or  extinguished ;  and  with  galvanic 
currents,  Erb,  Kussmaul,  and  later  observers  find  the  reaction  of  degenera- 
tion in  a  perfectly  characteristic  form. 

It  is  remarkable  that  spastic  paralysis  of  the  arms  or  of  the  legs  does 
not  exist  or  is  extremely  rare  in  cases  of  bulbar  palsy,  which  belongs,  there- 
fore, to  Cruveilhier's  type  of  progressive  muscular  atrophy,  not  to  Charcot'.-* 
and  Gowers'.  Nevertheless  even  here  there  are  not  wanting  occasional 
resemblances,  for  Dr  C.  E.  Beevor  has  discovered  a  reflex  movement  of 
the  mandible  on  percussion  of  the  lower  teeth,  which  he  terms  "  jaw- 
reflex,"  together  with  "  jaAv-clonus,"  but  only  in  the  rare  cases  in  which 
other  spastic  phenomena  complicate  atrophic  bulbar  paralvsls  C  Brain ' 
1886).  1       .  \ 
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Histology. — In  general  no  marked  change  is  seen  by  the  naked  eye  in 
the  fresh  bulb  :  sometimes  a  little  want  of  symmetry  in  the  two  halves  of 
the  lloor  of  the  fourth  ventricle  has  been  detected,  or  a  slight  shrinking; 
or  this  part  has  appeared  discoloured,  or  its  consistency  has  been  greater  or 
less  than  natural.  One  thing,  however,  is  very  obvious  to  the  naked  eye, — 
an  extreme  degree  of  atrophy  of  the  nerve-roots  arising  from  this  part  of 
the  cerebro-spinal  axis.  It  is  especially  conspicuous  in  the  hypoglossal  and 
the  faqial  nerves  ;  but  it  is  visible  also  in  the  glosso-phaiyngeal  nerve  on 
each  side,  and  sometimes  in  the  vagus,  and  in  the  motor  portion  of  the  fifth. 
The  roots  in  question  are  grey  and  transparent,  and  much  reduced  in 
size. 

In  stained  sections  of  the  hardened  bulb  the  uuiltipolar  cells  in  certain 
nuclei  are  uniformly  found  to  have  undergone  degenerative  changes.  Their 
colour  is  of  a  dark  yellowish  brown  ;  they  are  often  shrunken ;  their  axons 
are  indistinct  or  may  have  disappeared.  They  seem  to  be  reduced  in 
number  ;  and  in  one  case  Charcot  and  Jofiroy  came  to  the  conclusion  that 
the  hypoglossal  nucleus  contained  only  one  tenth  or  one  twelfth  part  of  the 
cells  Avhich  would  have  been  present  in  it  in  a  healthy  bulb.  French  histo- 
logists  appear  not  to  have  recognised  any  marked  change  in  the  neuroglia, 
but  in  Germany  Leyden  in  1870,  and  Maier  and  other  observers  since,  have 
found  it  increased  in  quantity,  and  containing  Deiters's  cells  ;  appearances 
like  those  which  characterise  chronic  myelitis  going  on  to  sclerosis.  The  parts 
in  which  these  changes  are  most  constantly  seen  are  the  nuclei  of  the  vagus, 
the  hypoglossal,  and  the  facial  nerves.  As  regards  the  last-mentioned  nerve, 
indeed,  the  symptoms  of  bulbar  paralysis  point  to  the  conclusion  that  only 
a  part  of  its  nucleus  is  affected  :  and  this  accords  well  Avith  Lockhart  Clarke's 
statement  that  its  roots  arise  in  two  separate  masses  of  grey  matter.  The 
nucleus  of  the  glosso-phaiyngeal  nerve  escaped  the  morbid  process  in  a  case 
recorded  by  Duchenne  and  Joffroy.  The  sensory  nucleus  of  the  fifth  and 
that  of  the  auditory  nerve  have  been  constantly  found  intact.  The  olivary 
bodies  have  sometimes  presented  degenerative  changes,  but  more  often  they 
have  been  unaffected. 

JEtiology.- — -With  regard  to  the  causes  of  bulbar  paralysis  nothing  is 
certainlv  known.*  Its  incidence  is  decidedlv  later  in  life  than  that  of  the 
corresponding  spinal  paralysis  of  Cruveilhier.  It  scarcely  ever  occurs  in 
persons  under  thirty,  and  ap2:)ears  absolutely  to  increase  in  frequency  as  age 
advances  up  to  the  seventieth  year.  It  is  more  common  in  men  than  in 
women — thii"ty-four  cases  in  fifty-three  collected  by  Kussmaul. 

The  few  cases  that  have  been  recorded  in  young  persons  have  pre- 
sented peculiar  features,  and  their  pathology  is  still  undetermined. 

I)iaf/i)osi!i. — The  early  recognition  of  the  disease  requires  caution  ;  one 
might  easily  make  light  of  the  early  symptoms,  and  so  justly  forfeit  the 
confidence  of  the  patient.  Even  when  they  are  fully  developed  one  must 
avoid  a  hasty  conclusion,  for  the  lips  and  the  tongue  may  be  paralysed  by 
various  other  affections. 

Wilks  long  ago  pointed  out  that  a  condition  precisely  like  that  of  pro- 
gressive bulbar  paralysis  may  be  suddenly  develoi)ed  as  the  result  of  a 

*  Erb  speaks  coufidently  of  its  being  sometimes  caused  by  cold,  and  Kussmaul  relates  a 
case  in  which  the  patient  traced  it  to  a  cold  caugiit  while  he  was  at  work  in  the  fields;  he 
was  attacked  with  headache  and  pain  in  the  neck,  and  a  week  later  he  was  conscious  of 
difficulty  in  swallowing  and  in  speaking.  Among  other  conditions  which  have  been  sup- 
posed to  give  rise  to  it  are  excessive  smoking,  over-exertion  in  playing  wind-instruments, 
syphilis,  and  falls  producing  symptoms  of  concussion.  In  one  of  Trousseau's  cases  it 
began  during  convalescence  from  a  febrile  attack. 
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circumscribed  effusion  of  blood  into  the  lower  part  of  the  pons.  He  related 
in  the  '  Guy's  Hospital  Reports  '  (for  1877)  two  cases,  in  one  of  which  an 
old  brownish  cyst  was  found  at  that  spot  after  death.  Such  cases  are 
recognised  as  the  haeniorrhagic  variety  of  bulbar  palsy. 

Other  observers  have  recorded  cases  due  to  syphilis,  which  have  been 
cured  by  iodide  of  potassium;  and  tumours  growing  near  the  bulb  may 
cause  similar  symptoms.  Like  most  other  nervous  diseases,  bulbar  para- 
lysis has  been  simulated  by  hysteria. 

Prognosis. —  It  seems  probable  that  the  very  few  recorded  instances 
in  which  recovery  has  taken  place  from  "  bulbar  paralysis "  have  been 
essentially  different  from  those  described  by  Duchenne  and  Kussmaul. 

Genuine  cases  which  depend  upon  a  progressive  change  in  the  bulbar 
nuclei  appear  always  to  end  fatally.  This  was  Trousseau's  verdict,  and 
all  later  experience  confirms  it.  Their  duration  is  generally  from  one  to 
three  years ;  but  it  may  be  as  long  as  live.  Sometimes  the  patient  is 
suddenly  choked  by  a  mass  of  food  which  blocks  the  entrance  into  tlie 
larynx  ;  of  this  an  instance  occurred  at  Guy's  Hospital  in  1865.  Some- 
times death  is  brought  about  by  an  attack  of  syncope,  sometimes  by  a 
paroxysm  of  dyspnoea.  Kussmaul  remarks  that  such  seizures  often  follow 
exertion,  but  they  may  also  occur  at  night  when  the  patient  is  in  bed.  In 
other  cases  exhaustion  and  emaciation  gradually  lead  to  a  fatal  termina- 
tion ;  or  pulmonary  phthisis  may  develop  itself ;  or  acute  pneumonia,  from 
food  being  drawn  into  the  air-passages  during  the  act  of  deglutition. 

Treatment. — This  can  only  be  palliative.  Kussmaul  thinks  the  nitrate 
of  silver  more  likely  to  be  useful  than  anv  other  druG:.  He  has  seen  tern- 
poraiy  benefit  from  faradisation  of  the  palate  and  tongue ;  and  he  men- 
tions two  cases  in  which  striking  results  Avere  for  a  time  attained  by 
interrupted  galvanic  currents  passed  through  the  neck  and  sjjine.  One 
of  his  patients,  the  priest  mentioned  above  (p.  678),  who  had  been  unable  to 
put  his  tongue  out  between  his  teeth,  could,  after  being  galvanised,  pro- 
trude it  beyond  his  lips  ;  his  speech  became  more  distinct  and  his  degluti- 
tion easier  ;  but  after  four  or  five  weeks  the  improvement  ceased.  Schulze's 
method  of  inducing  the  act  of  deglutition  by  galvanism  seems  to  be  appli- 
cable to  progressive  bulbar  paralysis.  It  consists  in  fixing  the  positive  pole 
upon  the  nape  of  the  neck,  and  then  rapidly  moving  the  negative  pole 
downwards  over  the  side  of  the  larynx.  This  may  be  repeated  at  short 
intervals  during  four  or  five  minutes.  In  the  first  instance  a  current  from 
six  to  eight  cells  should  be  tried  ;  but  to  produce  the  desired  result  a  large 
number  of  elements  are  often  required. 

When  the  patient  cannot  swallow  food,  or  seems  likely  to  be  choked  in 
the  attempt,  a  tube  must  be  passed  into  the  stomach.  If  the  irritation 
thus  excited  is  too  great,  nutrient  enemata  afford  the  only  means  of  sus- 
taining life  for  a  time,  unless  recourse  is  had  to  gastrostomy.  In  one  case 
at  Guy's  Hospital  the  trachea  was  opened  when  danger  was  apprehended 
from  frequent  attacks  of  dyspnoea  ;  and  the  result  was  that  they  ceased, 
although  of  course  the  other  symptoms  remained. 

Acute  bulbar  x>aralysis — myelitis  bulbi  acuta  focalis. — The  remark- 
able malady  just  described  is,  we  have  seen,  an  example  of  atrophy  of  the 
ganglion  cells  of  the  motor  tract,  comparable  with  the  similar  ana- 
tomical condition  which  causes  progressive  muscular  atrophy.  The  latter 
affects  the  anterior  cornua  of  the  medulla  spinalis,  the  former  the  corre- 
sponding grey  nuclei  in  the  medulla  oblongata. 
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A  few  cases  have  been  recorded  of  an  acute  paralysis  of  the  muscles 
supplied  from  the  bulb,  which  similarly  corresponds  to  acute  atrophic  spinal 
paralysis  of  children  from  a  sudden  anterior  cornual  lesion.  Three  examples 
were  observed  by  Leyden.  In  one  case  a  patch  of  softening  with  numerous 
capillary  extravasations  of  blood  was  plainly  visible  in  the  pyramids  and  in 
the  olivary  bodies  at  the  autopsy;  in  the  others  no  lesion  was  discovered 
until  the  parts  had  been  hardened,  when  the  microscope  revealed  marked 
inflammatory  changes.  Each  patient  had  been  taken  ill  rather  suddenly, 
and  had  died  in  from  four  to  ten  days.  The  symptoms  varied  considerably, 
since  they  depended  upon  the  exact  seat  of  the  morbid  process  in  a  part  of 
the  nervous  system  where  many  important  centres  are  gathered  into  a 
narrow  space.  Chief  among  them  were  dysphagia,  headache,  giddiness, 
vomiting,  or  severe  hiccough,  more  or  less  impairment  of  speech,  irregular, 
rapid,  or  interrupted  breathing,  a  quick,  feeble,  and  intermittent  pulse, 
partial  or  complete  pai-alysis  of  the  tongue,  formication  and  pains  in  the 
limbs.  There  was  no  failure  of  consciousness,  but  collapse  set  in,  and  death 
followed  from  paralysis  of  the  respiratory  muscles,  with  dyspncea  and 
lividity. 

The  diagnosis  of  the  seat  of  the  disease  seems  not  to  be  difficult ;  but 
it  is  not  easy  to  exclude  the  possibility  of  embolism  of  the  basilar  artery 
or  of  the  vertebral  arteries  or  their  branches,  or  of  a  minute  spot  of 
h£emorrhage,  or  even  of  a  rapidly-developed  compression  of  the  medulla 
oblongata  by  some  disease  in  its  neighbourhood. 

Haemorrhage,  embolism,  tubercular  and  other  tumours  of  the  bulb, 
have  been  recorded,  with  symptoms  resembling  those  of  focal  myelitis 
aft"ecting  the  same  region.  Lastly,  in  certain  cases  of  cerebral  haemorrhage 
affecting  first  one  and  then  the  other  hemisphere,  symptoms  very  like 
those  of  bulbar  paralysis  may  be  produced.  Such  cases  are  distinguished  as 
sudden  apoplectic  ")  bulbar  palsy.  Possibly  they  need  not  invariably  prove 
fatal,  since  recovery  from  myelitis  and  htematomyelia  is  not  unknown.  A 
case  which  seems  to  have  been  of  this  kind  occurred  in  Guy's  Hospital  in 
1874,  in  a  man  aged  forty-five.  It  lasted  about  ten  days.  After  death  the 
central  part  of  the  pons  appeared  softened  ;  but  when  hardened  in  chromic 
acid,  Dr  Fagge  could  not  make  out  decided  morbid  changes. 

Myasthenia  gravis. — Cases  clinically  like  bulbar  paralysis,  but  without 
any  local  lesion  being  found  after  death,  have  been  recorded  by  Wilks 
Guy's  Hosp.  Rep.,'  1877),  by  Striimpel,  by  Dr  L.  E.  Shaw  ('  Brain,'  1890), 
by  Jolly  ('  Neurolog.  Centralblatt,'  1894),  and  by  several  other  physicians  at 
home  and  abroad.  Dr  Buzzard  has  lately  published  two  cases  in  the  '  British 
Medical  Journal '  for  March  3rd,  1900,  under  the  title  proposed  by  Jolly, 
M yasthenia  gravis  j^seiidoparalytica. 

Although  several  of  the  cases  begin  with  bulbar  symptoms,  the  condi- 
tion is  far  more  wide-spread  that  bulbar  paralysis,  and  causes  extreme  weak- 
ness of  muscles  in  any,  and  sometimes  in  every  part  of  the  body  ;  ptosis  and 
ophthalmoplegia  are  not  infrequently  present.  Moreover  there  is  no  muscu- 
lar atrophy  or  fibrillary  tremor.  The  muscles  generally  are  weak  and  readily 
fatigued ;  and  though  they  respond  to  faradism,  they  soon  lose  their  con- 
tractility until  a  short  period  of  repose  has  followed.  In  the  same  way, 
though  to  a  less  marked  degree,  they  answer  to  a  galvanic  make  and  break  ; 
and  in  the  same  way  they  are  soon  exhausted  by  voluntary  movements. 

This  myasthenic  reaction,  as  Jolly  named  it,  with  the  other  symptoms 
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above  stated,  the  absence  of  muscular  atrophy  and  the  absence  of  lesions 
after  death,  Avidely  se[)arate  the  most  characteristic  of  these  cases  from 
bulbar  [laralysis.  Some  recorded  appear  to  belong  to  another  grouj),  and 
it  is  quite  uncertain  whether  the  cause  of  the  symptoms  is  toxic,  and 
whether  its  seat  is  in  the  upper  or  lower  neurons,  in  the  motor  nerves,  or  in 
the  muscles  themselves.  One  fact  of  great  practical  importance  is  that 
these  cases,  as  a  rule,  end  fatally,  and  that  after  apparent  improvement  or 
even  recovery  has  taken  place. 

No  useful  treatment  of  this  singular  condition  is  known ;  but  it  is 
known  that  attempts  to  excite  contraction  of  the  affected  muscles  are  in- 
jurious, and  that  feeding  by  a  tube  is  dangerous. 

Here  the  account  of  atrophic  paralysis  as  a  disease  of  the  spinal  cord 
ends,  so  far  as  our  present  knowledge  extends.  But  there  are  many 
fonns  of  muscular  atrophy  in  which  neither  the  cord  nor  the  motor 
nerves  are  imj^licated,  which  cause  what  is  to  the  patient  paralysis — 
weakness,  and  loss  of  movement — and  yet  ai'e  jDrimary  affections  of  the 
muscles  themselves.  It  is,  however,  historically  important  not  to  separate 
them  from  the  cases  in  which  atroj^hy  of  the  nmscles  is  the  result  of  peri- 
pheral neuritis  or  spinal  disease,  and,  clinically,  it  is  still  sometimes  no 
easy  matter  to  decide  to  which  group  a  case  belongs. 

Primaby  Muscular  Dystropiit — IdiojKithic  muscular  atrophy — Pro- 
f/ressive  myopathy. — Under  this  general  head  the  remaining  foims  of 
■■  wasting  palsy "  may  be  collected.  But  they  fall  under  several  more  or 
less  decidedly  separated  clinical  groups. 

(1)  Progressive  muscular  atrophy  of  children* — Progressive  muscular 
atroph}-  is  occasionally  seen  in  children,  but  with  certain  peculiarities  in 
its  symptoms  and  course  which  correspond  to  a  fundamental  diffei^ence  in 
pathology.  It  begins  in  the  lips,  Avhich  cannot  be  brought  together ;  and 
if  the  child  smiles,  the  angles  of  the  mouth  are  drawn  far  apart,  and  the 
cheeks  are  flattened  by  the  action  of  the  buccinator  muscles.  The  articu- 
lation of  the  labials  and  of  the  vowel  o  is  impaired.  It  is  almost  always 
between  the  fifth  and  the  seventh  year  that  this  affection  first  appears  ;  but 
at  that  time  it  often  attracts  little  notice  from  the  parents,  although  the 
reality  of  the  morbid  change  is  at  once  made  apparent  if  the  orbicularis 
oris  and  the  other  muscles  are  tested  by  faradic  currents,  for  they  are 
found  to  have  lost  their  contractility.  About  the  eleventh  or  twelfth  year 
the  muscles  of  the  shoulders  and  arms  begin  to  waste,  and  then  medical 
advice  is  sought.  Later  still  the  muscles  of  the  trunk  and  those  of  the 
loAver  limbs  are  attacked  in  their  turn,  but  the  hands  escape. 

One  fact  which  shows  that  the  progressive  muscular  atrophy  of  child- 
hood is  distinct  from  the  wasting  paralysis  of  adults  is  that  it  ver}^  often 
occurs  in  two  or  more  brothers  and  sisters. f 

This  form  of  disease  is  rare  ;  but  Duchenne,  whose  first  cases  were 
recorded  in  1855,  had  observed  no  few^er  than  tw^enty  in  1872.  Landouzv 
and  Dejerine  published  several  in  1874,  and  one,  with  an  autopsy,  in  1885. 

*  %»o»j/)??.— Primary  muscular  atropliy  in  cliildren.    Duclienne's  early  myopathy 
t  It  is  curious  tluit  the  father  of  the  first  two  children  in  whom  Duchenne  recoo-uised 
its  peculiar  characters  was  afterwards,  at  the  nge  of  forty-eight,  attacked  with  typical 
"  Cruvcilliier's  paralysis,"  affectinsr  first  the  shoulders  and  arms,  but  ultimately  the  lower 
limbs ;  moreover  his  father  had  died  of  a  similar  complaint. 
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liarsickow's  series  of  cases  of  hereditary  muscular  atrophy,  published  in 
1872,  are  of  a  similar  clinical  type.  Westphal,  E.  Kemak,  and  other  writers 
have  published  a  few  cases  since,  and  several  have  been  observed  in  this 
countiy. 

The  muscles  of  the  face  are  not  exempt,  and  girls  as  well  as  hoys 
are  affected.  The  cord  and  bulb  have  been  found  unaffected.  If  the 
seat  of  the  disease  is  in  the  nerves,  it  is  a  form  of  peripheral  neuritis 
affecting  the  facial  and  other  motor  nerves ;  but  in  most  cases  it  appears 
to  be  of  primary  muscular  origin. 

A  patient  under  the  writer's  care  in  1890,  a  lad  of  ten,  showed  all  the 
characters  of    Landouzy's  type  "  of  muscular  atrophy. 

Frb's  juvenile  liereditary  form* — A  clinically  distinct  "juvenile  form" 
of  progressive  muscular  atrophy  has  been  described  by  Erb  ("  Deutsches 
Archiv  f.  klin.  Med.,'  1884).  It  usually  begins  at  puberty.  The  muscles 
of  the  shoulder  are  more  affected  than  those  of  the  arms,  and  the  legs 
are  not  infrequently  attacked,  but  the  face  and  hands  escape.  These  cases, 
like  Duchenne's  above  noted,  are  marked  by  a  hereditaiy,  or  at  least  a 
family,  character.  There  is  no  hbrillary  contraction,  no  reaction  of  degene- 
ration even  of  the  "  middle "  or  imperfect  kind,  and  ^jos^  morteni  the 
anterior  cornua  have  been  found  intact  by  Friedreich.  Occasionally  the 
deltoid  or  other  paralysed  muscles  hypertrophy — which  connects  this  form 
with  the  pseudo-hypertrophic  atrophy  to  be  presently  described. 

Dr  Tooth  collected  the  previously  published  cases  of  hereditaiy  atrophic 
paralysis,  and  added  four  new  ones.  Among  30  cases  in  all,  he  found  that 
8  occurred  between  one  and  five  years  of  age,  10  between  five  and  ten,  and 
18  between  ten  and  twenty,  while  only  3  patients  were  older — twenty-five, 
thirty-seven,  and  forty-six  ;  28  were  males  and  16  females,  so  that  the  dis- 
proportion between  the  sexes  was  much  less  than  in  Cruveilhier's  muscular 
atrophy.  Grouped  in  families,  there  were  17  instances  of  more  than  one 
case  in  a  family,  and  only  12  isolated  cases. 

In  one  group  the  lower  extremities  were  first  affected,  and  particularly 
the  ijeroneal  muscles.  The  extensors  and  gastrocnemii  next  shared  in  the 
paralysis,  and  the  hands  and  forearms  followed.  Fibrillary  tremors  and 
marked  reaction  of  degeneration  were  usually  present  ("  St  Barth.  Hosp. 
Rep.,'  1889  ;  and  '  Lond.  Med.  Rec'  for  October  of  the  same  year,  p.  430). 

It  appears  from  the  anatomical  results  of  a  few  fatal  cases,  that  the 
lesion  is  not  central,  nor  a  peripheral  neuritis,  but  primary  (myopathic) 
muscular  atrophy. 

Meryon's  four  remarkable  cases  of  hereditary  muscular  atropJii/,  de- 
scribed most  accurately  as  early  as  1852  ('  Med.-Chir.  Trans.,'  vol.  xxxv, 
p.  73),  probably  belong  to  this  same  clinical  group,  though  they  have  been 
often  appropriated  as  examples  of  the  following  disease. 

Pseudo-hypertrophic  paralyxi<.-\ — In  1861,  Duchenne  recorded  in  the 
second  edition  of  his  '  Electrisation  Localisee  '  the  case  of  a  boy  whose  legs 
were  so  weak  that  he  could  scarcely  stand,  although  the  muscles  of  his 
calves  and  hips  looked  like  those  of  an  infant  Hercules.  Seven  years  later 
the  same  fertile  author  wrote  a  detailed  paper  on  the  disease  in  question. 

*  Synonyms. — Dystropliia  musculorum  progressiva  juvenilis  (Erb) —Myopathic  atrophy 
of  adolescents. 

t  55/wow?/w.?.— Myopathic  atrophy  with  fatty  overgi'owth — Myosclerosis— Progressive 
muscular  sclerosis— Lipomatosis  musculorum  luxurians. 
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In  the  liieantime  cases  had  been  noticed  by  a  few  German  observers. 
The  writer  saw  one  in  1863  in  Oppolzer's  wards  at  Vienna  ;  and  another, 
which  came  under  Griesinger's  notice  in  1861,  gave  Billroth  the  opportunity 
of  excising  a  piece  of  the  deltoid  muscle  and  of  proving  that  there  was  no 
real  but  only  an  apparent  hypertrophy,  for  it  consisted  almost  entirely 
of  adipose  and  fibrous  tissue.  Duchenne,  in  1865,  made  similar  observations 
in  one  of  his  cases  with  the  aid  of  his  "  emporte-piece."  He  therefore 
proposed  to  term  the  disease  imralysit  mijosclerosique.  Gowers'  mono- 
graph, published  in  1879,  contained  all  the  information  obtained  up  to  that 
date,  and  little  has  been  added  since. 

Hutology. — The  substance  of  the  enlarged  muscles  has  a  whitish- 
yellow  colour,  with  only  a  faint  reddish  tint.  There  is  still  a  linear 
arrangement  of  the  fibres,  and  in  extreme  cases  this  alone  distinguishes 
it  from  the  subcutaneous  adipose  tissue.  The  fat  sometimes  extends  into 
the  tendons,  so  that  during  life  they  seem  to  have  been  encroached  upon 
by  the  fleshy  bellies  of  the  muscles.  Occasionally,  on  the  other  hand, 
fibrous  tissue  only  and  not  fat  has  been  found  between  the  muscular  fibres  ; 
and  in  the  earlier  stages  of  the  disease,  this  new  tissue  has  been  found 
full  of  nuclei  or  spindle-cells.  The  muscular  fibres  seem  to  become  greatly 
reduced  in  number  by  a  process  of  simple  atrophy,  which  at  last  leaves 
only  the  collapsed  sarcolemma-sheaths.  Those  fibres  which  remain  are 
not  always  completely  unaltered,  as  described  by  Griesinger.  Duchenne 
described  their  transverse  striation  as  unusually  faint.  Other  observers 
have  seen  some  which  were  striated  longitudinally,  some  translucent  or 
vitreous,  and  some  in  a  state  of  granular  or  fatty  degeneration.  Some 
fibres  again  are  truly  hypertrophied,  so  as  to  be  two  or  three  times  as 
thick  as  normal,  a  fact  first  observed  by  Cohnheim. 

C()ui-se. — The  enlargement  of  the  muscles  is  not  present  at  all  stages 
of  pseudo-hypertrophic  paralysis.  There  is  an  early  period  during  which 
the  only  symptom  is  an  impairment  of  power  in  the  lower  limbs.  The 
child — for  the  affection  almost  always  begins  in  childhood — is  noticed  to 
totter  in  walking,  and  to  be  apt  to  fall ;  he  has  difficulty  in  getting  on  to 
his  feet,  and  is  particularly  awkward  in  going  upstairs  ;  when  he  tries  to 
sit  down  he  falls  into  the  chair.  In  many  cases  the  disease  begins  before 
the  little  patient  has  learned  to  walk,  so  that  at  first  the  parents  think 
that  the  child  is  only  backward,  as  many  rachitic  children  are,  but  at 
length  they  see  that  there  is  something  more  seriously  wrong. 

When,  at  the  end  of  a  few  months  or  a  year  from  the  beginning  of  the 
paralysis,  the  change  in  the  muscles  is  discoverable,  its  extent  and  degree 
vary  widely  in  different  cases.  The  calves  are  often  affected  alone  ;  next 
in  liability  to  undergo  enlargement  are  the  masses  of  the  erector  spince 
in  the  loins,  the  glutcei,  the  deltoids,  and  the  infra  spinati.  The  glutceiis 
medius  usually  escapes.  The  muscles  of  the  thigh,  the  latissimus  dorsi, 
and  the  lower  part  of  the  pectoralis  and  serratus  magnus  are  more  often 
reduced  in  size,  so  as  to  afford  a  strange  contrast.  When  the  femoral 
muscles  are  hypertrophied.  it  is  usually  the  vastus  externus  or  rectus. 
very  seldom  the  muscles  at  the  back  or  inner  aspect  of  the  thigh.  But 
sometimes  every  muscle  of  the  trunk  and  limbs  is  hypertrophied,  until  the 
patient  looks  like  an  athlete,  though  in  reality  as  weak  as  the  puniest  child 
in  the  last  stage  of  marasmus.  Duchenne  compares  a  sketch  of  the  Farnese 
Hercules  with  portraits  of  a  patient  of  his,  a  boy  ten  years  old,  and  the 
child  looks  the  more  athletic  of  the  two.    The  enlaro-ed  muscles  are  o-ene- 
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rally  tinii  unci  elastic,  and  when  they  are  brought  into  action  they  harden ; 
so  that  it  is  difficult  to  believe  that  they  consist  of  little  but  tibrous  and 
adipose  tissue. 

When  a  child  affected  with  pseudo-hypertrophic  paralysis  stands  up,  his 
attitude  is  characteristic.  The  abdomen  is  pushed  forwards,  and  the 
hollow  of  the  lumbar  vertebrae  is  greatly  exaggerated.  The  nates  project 
backwards  ;  but  the  shoulders  are  thrown  further  back  still,  so  that  a  line 
dropped  from  the  upper  dorsal  spines  falls  behind  the  sacrum.  The  legs 
are  separated  widely  from  one  another.  If  an  attempt  is  made  to 
straighten  the  back,  the  child  at  once  falls  down.  When  he  walks,  he 
balances  the  body  from  side  to  side  at  every  step,  with  a  "  waddling  "  gait. 
He  cannot  rise  from  the  sitting  posture  without  the  use  of  his  hands,  and 
the  way  in  which  he  uses  them  is  characteristic.  He  places  both  hands 
upon  his  knees,  and  gradually  pushes  up  his  body  into  the  erect  posture 
by  moving  his  hands  from  his  knees  to  his  groin.  This  manoeuvre,  which 
has  been  not  inaptly  called  climbing  up  the  thighs,"  is  well  represented 
by  sketches  in  Dr  Gowei's'  work  (p.  391),  and  by  photographs  in  Dr  Ross's 
first  volume  (p.  996). 

The  susceptibility  of  the  affected  muscles  to  faradic  currents  is  some- 
times normal,  but  in  other  cases  it  is  considerably  lowered.  This  appears 
to  depend  solely  on  the  degree  of  atrophy  of  muscular  fibx'es,  for  there  is  no 
reaction  of  degeneration.  As  with  all  the  atrophic  disorders  of  muscles 
described  in  this  chapter,  pelvic  symptoms  are  absent,  and  the  sphincters 
act  naturally  throughout  the  whole  course  of  the  disease.  The  knee-jerk 
gradually  disappears,  as  in  other  atrophic  forms  of  paralysis,  not  from 
severance  of  the  muscle  from  its  nutritive  neuron,  but  from  mere  absence 
of  the  fibres  that  should  contract.  Fibrillary  tremors,  such  as  are  seen  in 
progi'essive  muscular  atrophy,  are  not  generally  present ;  but  they  have 
been  observed  in  a  few  instances.  The  cutaneous  sensibility  is  un- 
impaired. The  legs  and  feet  are  often  cold  and  damp  and  bluish  after  the 
atrophic  stage  is  reached.  The  heels  are  usually  drawn  up  to  a  greater  or 
less  extent  by  contraction  of  the  tendo  Acliillis  ;  and  there  may  at  last  be 
a  well-marked  club-foot.  Sometimes  the  knees  are  rigidly  flexed.  The 
intelligence  may  be  perfect ;  but  it  is  often  defective,  and  in  some  of  the 
cases  recorded  the  patients  have  been  idiots. 

W^lien  the  disease  has  developed  itself  to  a  certain  point,  it  is  described 
by  Duchenne  as  remaining  stationary  for  two  or  three  years,  or  even 
longer.  But  at  length  a  further  advance  takes  place.  If  the  legs  only 
wei-e  affected,  the  arms  are  now  involved ;  but  the  muscles  which  now 
lose  their  functions,  do  not  even  shoAv  an  apparent  hypertrophy,  but  are 
always  reduced  in  size,  while  those  muscles  which  were  at  first  enlarged 
ultimately  shrink,  until  they,  too,  are  obviously  atrophied.  The  patient, 
who  has  generally  now  reached  adolescence,  becomes  altogether  unable  to 
stand,  or  even  to  sit  up ;  he  is  a  prisoner  upon  his  couch.  Ultimately  he 
dies  of  exhaustion,  or  is  carried  off  by  phthisis,  or  some  other  intercurrent 
complaint.  As  Friedreich,  however,  remarks,  most  of  the  cases  recorded 
have  been  lost  sight  of,  so  that  it  is  not  known  how  they  ended. 

.Etiology. — Nothing  is  known  as  to  the  cause  of  pseudo-hypertrophic 
paralysis.  It  often  appears  in  succession  in  two,  or  three,  or  even  four 
children  of  the  same  family,  and  at  the  same  age  in  all  of  them.  As  might 
be  expected,  the  parents  themselves  have  always  been  free  from  it ;  but  its 
hereditary  origin  has  often  been  traceable  by  its  having  occurred  in 
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brothers  or  other  relations  of  the  father  or  mother.  Transmission  is  ahnost 
always  through  mothers  to  sons.  In  this  character  of  chiefly  aft'ectinjj 
males,  but  being  chiefly  transmitted  through  females,  this  curious  disease 
resembles  Haemophilia. 

Boys  are  far  more  subject  to  this  malady  than  girls,  the  proportion, 
among  seventy-seven  cases  collected  by  Friedreich,  being  sixty-four  to 
thirteen.  Of  Duchenne's  original  fifteen  cases  only  two  were  girls;  of 
forty-one  collected  by  Webber  of  Boston  and  quoted  by  Ross,  only  five  ; 
of  thirty-three  by  Gowers,  ten.  In  a  remarkable  series  of  cases  recorded 
by  Lutz  it  appeared  in  two  successive  generations  in  the  female  line  only, 
and  affected  five  mrh.  More  often  it  attacks  several  sons  of  the  same 
parents,  and  spares  all  the  daughters. 

Out  of  75  cases  in  which  the  date  of  its  commencement  was  ascertained, 
Friedreich  found  45  in  which  it  began  under  five  years  of  age,  17  between 
six  and  ten,  8  between  eleven  and  sixteen.  In  the  remaining  5  cases  the 
patients  were  adults  ;  and  2  of  them  were  aged  forty  and  forty-one  respec- 
tively Avhen  the  disease  began.  There  Avas  in  1887  a  patient  in  Guy's 
Hospital  under  Dr.  Frederick  Taylor,  a  youth  of  eighteen,  in  whom  this 
disease  had  developed  within  only  a  few  months. 

Dr.  Port,  of  the  German  Hospital,  showed  two  cases  at  the  Hunterian 
Society  (1887-8),  in  brothers  aged  fourteen  and  nine  years.  Their  four 
sisters  were  healthy  and  one  brother ;  but  three  other  brothers  had  died 
after  showing  symptoms  of  the  same  disease. 

In  eight  cases  at  Guy's  Hosjoital  six  were  in  male  and  two  in  female 
patients ;  two  were  under  ten,  and  four  between  ten  and  twenty.  Beside 
these  the  writer  has  only  seen  three  more,  all  in  boys  and  strikingly  alike. 

Diagnosis.- — This  is  very  easy  in  well-marked  cases.  One  morbid 
state,  Avhich  must  be  thought  of  in  coimection  with  it,  is  that  which  Brodie 
and  Hilton  both  believed  to  depend  on  the  hip-joints  being  congenitally 
placed  too  far  backwards  :  the  drawings  given  in  Hilton's  work  show  a 
compensatoiy  curvature  of  the  spine  very  like  that  which  is  seen  in 
pseudo-hyperti'ophic  paralysis. 

Dr  Leech's  "harpoon"  enables  one  to  examine  the  muscular  tissue 
during  life,  and  is  said  to  be  more  useful  than  Duchenne's  "  emporte-piece." 

The  striking  apparent  hypertrophy  of  the  muscles  is  not  an  essential 
feature  of  the  disease.  We  have  seen  that  it  is  absent  from  the  earlier 
and  the  latest  stages  ;  and  possibly  Duchenne  and  Friedreich  were  right  in 
including  under  the  present  head  the  cases  described  by  Dr  Meryon  in  1852 
under  the  name  of  "  granular  and  fatty  degeneration  of  the  voluntary 
muscles,"  which  occurred  at  about  the  same  age  in  several  boys  belonging 
to  two  families  (p.  687).  Charcot  and  Roberts,  however,  regarded  the 
cases  in  question  as  examples  of  progressive  muscular  atrophy  ;  and  Fried- 
reich himself  relates  as  instances  of  the  latter  disease  several  cases  which 
seem  to  belong  to  the  same  class  as  Meryon's  (cf.  685).  They  occurred  in 
three  families  residing  in  or  near  Heideliaerg  ;  and  what  is  very  curious  is 
that  Hemptenbacher,  a  pupil  of  Friedreich's,  succeeded  in  tracing  all  three 
families  to  a  single  pair  of  ancestors  a  century  and  a  half  back.  A  similar 
malady  is  said  by  Eichhorst  to  have  appeared  in  six  successive  generations 
in  a  family  at  Konigsberg. 

PatJwlogy. — In  accordance  with  Charcot,  most  writers  at  the  present 
time  hold  that  this  disease  is  primarily  an  affection  of  the  muscles  them- 
selves, and  thus  differs  absolutely  from  progressive  muscular  atrophv, 
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which  has  been  traced  to  a  lesion  in  the  grey  matter  of  the  cord.  In  pro- 
gressive umscidar  atrophy,  and  even  in  the  atrophic  paralysis  of  children, 
the  wasted  muscles  occasionally  have  their  bulk  made  up  to  the  natural 
standard  by  an  interstitial  development  of  adipose  and  fibrous  tissues ;  so 
that  if,  on  the  other  hand,  an  apparent  overgrowth  of  the  muscles  is  not  an 
essential  feature  of  pseudo-hypertrophic  paralysis,  this  affection  comes  very 
near  in  its  pathology  to  the  other  muscular  atrophies. 

Although  Pierret  and  Charcot  studied  the  histology  of  the  cord  in  a 
fatal  case  of  Bergeron's,  and  detected  no  morbid  change,  afterwards  Lock- 
hart  Clarke  and  Cowers  recorded  a  case  in  which  they  discovered  disintegra- 
tion in  various  parts,  in  some  of  wdiich  the  nerve-cells  were  in  a  state  of 
atrophy.  Dr  Fagge  was  strongly  inclined  to  the  opinion  that  pseudo-hyper- 
trophic paralysis  wiR  ultimately  be  found  to  be  a  spinal  affection,  and 
since  the  first  edition  of  this  work  was  jDublished  Koss  and  Bramwell  have 
each  found  changes  in  the  spinal  cord.  In  a  second  case  Koss  found  the 
cord  and  nerves  unaft'ected  ;  and  in  the  second  edition  of  his  treatise,  he 
abandoned  the  theory  of  a  spinal  origin,  and  came  to  the  conclusion  that 
pseudo-hypertrophic  paralysis  is  a  primary  and  idiopathic  atrophy  of  the 
muscles.  Cowers  also  holds  that  "  the  essential  lesion  is  the  growth  of 
connective  tissue  by  which  the  muscular  fibres  are  damaged,  whether  fatty 
tissue  is  found  or  not."* 

The  nearest  allies  of  this  curious  disease  are  the  hereditary  juvenile 
and  probably  myopathic  forms  of  progressive  muscular  atrophy. 

The  prognosis  of  this  disease  is  at  present  unfavourable,  and  no  treat- 
ment avails  to  check  its  progress.  Duchenne's  trial  of  faradism  and  Bene- 
dikt  and  Erb's  of  galvanism  show  that  both  are  useless. 

Primary  multiple  7nuscular  atrojjhy  is  a  condition  closely  allied  to  the 
preceding,  but  differing  in  the  fact  that  there  is  no  stage  of  apparent 
hypertrophy.  Cases  will  be  found  in  Poore's  edition  of  Duchenne's  great 
work,  and  in  Cowers'  treatise.  They  occur  in  families,  and  sometimes  re- 
appear for  several  generations.  Thus  Barsickow,  in  a  thesis  on  the  subject, 
quoted  by  Cowers,  found  twenty-four  cases  in  five  generations.  The 
affection  is  not  much,  if  at  all,  more  frequent  in  men  than  in  women,  and 
usually  appears,  not  in  childhood,  but  in  early  adult  life.  It  often  begins 
in  the  nmscles  of  the  face,  giving  what  has  been  called  the  "  myopathic 
expression,"  or  rather  want  of  expression.  When  fully  developed,  the  con- 
dition is  much  like  that  of  advanced  progressive  muscular  atrophy,  and 
probably  some  of  the  cases  might  take  their  place  as  examples  of  Duchenne's 
"  juvenile  "  type  referred  to  above  (p.  686). 

TriK  niusrnlar  In/pertropli y. — Apart  from  the  physiological  hjqier- 
trophy  of  health,  a  few  cases  have  been  described — by  Auerbach,  Berger, 
and  Friedreich — in  which  the  muscles  of  the  limbs,  particularly  the  arms, 
have  greatly  increased  in  size  without  increase  or  with  diminution  of  con- 
tractile power.  When  a  minute  portion  is  removed  it  is  found  that  the 
individual  fibres  are  increased  in  diameter,  without  interstitial  fibrous  or 
fatty  overgrowth.  Though  it  is  nearly  twenty  years  since  the  first  case 
was  recorded,  the  pathology  of  this  rare  affection  is  still  unknown. 

*  Is  it  not  possible  tlint  the  apparently  inconstant  changes  in  the  cord  may  be  the 
result  and  not  the  cause  of  the  muscular  atrophy,  like  the  atrophy  of  motor  nerve-cells 
found  by  Dr  Dickinson  and  other  observers  as  the  result  of  amputation?  ('.Tourn.  of 
Anat.,'  1869,  p.  88;  see  also  Dr  Dreschfield's  case,  Hid.,  1879,  p.  424,  and  Mr  Bowlby's^ 
'  Injuries  and  Diseases  of  Nerves/  p.  27,  with  reference  to  Vulpian's  experimental  results.) 
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Hippocrates:  De  niorbis,  lib.  ii,  cnp.  19.* 

History  and  nomenclature — Ataxic  symptoms — Ancesthesia — Lightning  pains — 
Visceral  pains — Paraplegic  symptoms — Loss  of  knee-jerk — Disorders  of 
the  eyes — Atrophy  of  joints — Perforating  ulcer—  Other  complications — Course 
and  event — Anatomical  seat  and  histology  of  tabes — Pathology  and  rela- 
tion between  the  ataxy,  dyscesthesia,  and  other  symptoms — etiology — 
Diagnosis — Prognosis  and  treatment. 

Ataxic  paraplegia  with  spastic  symptoms. 

Hereditary  tabes  in  the  young,  or  Friedreich's  disease :  its  symptoms  and  anatomy. 
Cerebellar  ataxia  occurring  in  families. 

Synonyms. — Tabes  dorsalis  v.  dorsualis — Spinal  tabes — Locomotor 
ataxia — Ataxic  locomotrice  progressive  (Duchenne) — Asynergie  locomotrice 
(Trousseau) — Posterior  spinal  sclerosis — Chronic  posterior  leucomyelitis. — 
Fr.  Ataxie  locomotrice. — Germ.  Tabes  dorsalis,  Hinterstrangsclerose. 

History  and  nomenclature. — The  old  term  "  tabes  dorsalis  "  was  first 
accurately  defined  by  Romberg,  who,  in  1851,  described  the  characters 
which  are  now  known  by  that  name.  Duchenne,  in  1858,  re-described 
the  symptoms  and  proposed  the  term  "  ataxie  locomotrice  progressive ; " 
but  this  denotes  a  symptom  and  not  a  disease,  and  a  symptom  which, 
though  common,  is  not  constant  in  tabes.  Romberg  did  not  appreciate 
that  the  apparent  loss  of  power  was  really  a  loss  of  co-ordination  ;  but, 
with  this  important  exception,  he  describes  the  symptoms  of  tabes  with 
accuracy  and  insight :  diminution  of  the  sense  of  touch  and  muscular 
sense,  the  need  to  watch  the  movements  of  the  legs  with  the  eyes,  the 
tottering  in  the  dark,  the  weakness  of  the  bladder,  pains  shooting  through 
the  legs,  girdle-pain  and  colic-pains,  amblyopia,  myosis,  impotence,  late 
implication  of  the  arms,  and  final  complete  paralysis  of  legs  and  bladder. 
He  also  described  the  atrophied  posterior  roots  of  the  nerves,  and  atrophy 
of  the  cord  confined  to  the  lower  part  of  the  iX)sterior  column  (ii,  p.  395). 

Duchenne  honestly  says  that  "  M.  Romberg  a  le  mieux  observe  et  decrit 
la  plupart  des  symptomes  propres  a  I'ataxie  locomotrice  progressive," 
and  he  himself  admitted  that  he  was  ignorant  of  the  constant  anatomical 
lesions  in  the  new  disease. 

A  series  of  cases  was  described  by  Gull  in  1856-7  as  "  cerebral  para- 

*  Tabes  dorsalis  arises  from  the  spinal  marrow. 


HISTORY  OP  TABES 


691 


plfgia;"  but  earlier  still  Todd,  iu  1817,  had  pointed  out  the  distinction 
between  paralysis  and  loss  of  the  power  of  co-ordinating  movements  (ataxia). 
He  recognised  the  difficulty  of  walking  and  the  tottering  uncertain  gait 
which  result  from  ataxia.  Moreover,  he  went  beyond  Komberg  and 
Duchenne  in  correctly  assigning  the  seat  of  co-ordination  to  the  posterior 
columns  of  the  cord.  "  Some  support  is  obtained  for  this  view  of  the 
function  of  the  posterioij^  columns  from  the  phenomena  of  disease.  In 
many  cases,  in  which  the  principal  symptom  has  been  a  gradually  increasing 
difficulty  of  walking,  the  posterior  columns  have  been  the  seat  of  disease. 
Two  kinds  of  paralysis  of  motion  may  be  noticed  in  the  lower  extremities, 
the  one  consisting  simply  in  the  impairment  or  loss  of  voluntary  motion, 
the  other  distinguished  by  a  diminution  or  total  loss  of  the  power  of  co- 
ordinating movements.  In  the  latter  form,  while  considerable  voluntary 
power  remains,  the  patient  finds  great  difficulty  in  walking,  and  his  gait  is 
so  tottering  and  uncertain  that  his  centre  of  gravity  is  easily  displaced. 
These  cases  are  generally  of  the  most  chronic  kind,  and  many  of  them  go 
on  from  day  to  day  without  any  increase  of  the  disease  or  impx'oyement  of 
their  condition.  In  two  examples  of  this  variety  of  paralysis  I  ventured  to 
predict  disease  of  the  posterior  columns,  the  diagnosis  being  founded  uiDon 
the  views  of  their  functions  which  I  now  advocate  ;  and  this  was  found  to 
exist  on  a  2^ost-mortem  inspection  ;  and  in  looking  through  the  accounts  of 
recorded  cases  in  which  the  posterior  columns  were  the  seat  of  lesion,  all 
seem  to  have  commenced  by  evincing  more  or  less  disturbance  of  the  loco- 
motive powers,  sensation  being  affected  only  when  the  morbid  change  of 
structure  extended  to,  and  more  or  less  involved  the  posterior  roots  of  the 
spinal  nerves  "  ('  Cyclop,  of  Anat.  and  Phys.,'  vol.  iii,  y>.  721). 

The  original  meaning  of  the  term  Tabes  dorsalis  was  purely  clinical, 
and  had  reference  to  the  Aveakness  and  pains  in  the  back,  the  malnutrition 
and  other  disorders  which  follow  excessive  sexual  indulgence.  In  fact  it  nearly 
answered  to  what  is  often  understood  by  Neurasthenia  spinalis  (p.  643). 
Tabes  dorsalis  from  this  cause  is  regarded  by  Cullen  in  his  nosology  as  a 
species  of  atrophy,  only  distinguished  by  the  absence  of  fever  from  that  of 
phthisis,  of  mesenteric  tabes,  and  of  chronic  suppuration.  Celsus  has  no 
dorsal  species  of  the  genus  Tabes. 

Now,  however,  the  Avord  tabes  is  not  used,  any  more  than  its  Greek 
equivalent  pJUhisis,  to  denote  generally  wasting,  atrophy,  or  marasmus. 

Tabes  mesenterica  "  is  tuberculous  enteritis  and  peritonitis,  with  secon- 
dary swelling  of  the  mesenteric  lymph-glands.  It  is  so  different  from 
Tabes  dorsalis  in  its  clinical  features  and  associations,  that  confusion  can 
scarcely  arise  between  them.  There  is  therefore  no  reason  against  the  term 
Tabes  (or,  when  needful  for  distinction  from  Tabes  mesenterica.  Tabes 
dorsalis)  being  used  for  the  remarkable  disease  described  by  Romberg  and 
Duchenne.  It  has  every  character  of  a  good  name.  It  is  short,  classical, 
unmeaning,  distinctive,  and  capable  of  forming  an  adjective.  This  adjective 
is  ready  made  :  tabiclus — not  tabeticus. 

Clinical  characters. — Tabes  is  always  insidious  in  its  origin,  in  its  pro- 
gress gradual,  and  though  certain  in  its  event,  yet  of  most  uncertain  dura- 
tion. Ataxic  symptoms  occasionally  only  appear  after  months  or  years 
marked  by  pains,  by  loss  of  knee-jerk,  or  by  contracted  pupils  ;  but  they  are 
almost  constant  and  very  characteristic. 

Motor  symptoms. — The  patient  begins  to  feel  a  want  of  control  over 
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his  logs.  He  has  power  to  move  them,  but  cannot  direct  the  force  or 
combine  the  action  of  several  muscles.  He  has  unlearnt  the  act  of  walking, 
and  when  he  tries  to  practise  it,  he  lifts  his  foot  high,  throws  it  outwards, 
and  brings  it  down  with  a  stamp.  At  tirst  it  is  only  in  starting  that  he 
experiences  a  difficulty.  Wilks  relates  how  a  gentleman  Avhom  he  knew,  if 
he  stopped  to  look  in  a  shop-window,  had  to  ask  someone  near  to  give  him 
a  push  before  he  could  set  off  again  ;  once  fairly  started  he  did  pretty  well, 
but  found  himself  unable  to  turn  sharply  round  without  stumbling.  An- 
other patient,  when  he  had  once  walked  some  distance  along  a  road,  wanted 
to  go  back,  but  could  only  do  so  by  guiding  himself  up  against  a  bank.  A 
third,  an  out-patient,  one  day  apologised  for  being  late  at  the  hospital  by 
saying  that  his  friends  had  sent  him  off  in  a  wrong  direction,  and  that  he 
went  on  until  he  fortunately  met  an  acquaintance  Avho  turned  him  round. 

Ataxic  patients  do  not  roll  and  stagger  like  a  drunken  man,  but  as 
Wilks  says,  the  gait  rather  resembles  that  of  a  man  walking  on  a  ledge  who 
is  anxiously  balancing  himself.  The  distinction  is  a  real  one,  but  many 
persons  in  the  early  stage  of  the  disease  have  been  looked  on  as  drunkards. 

The  attempt  to  run,  to  hop,  or  to  ascend  stairs,  makes  the  patient's 
ataxia  more  manifest.  He  is  unable  to  stand  on  one  foot,  or  with  the 
two  feet  close  together.  If  told  to  walk  in  a  straight  line — as  along  one 
particular  board  in  a  ffoor — he  finds  that  his  utmost  efforts  cannot  keej) 
him  to  it.  The  use  of  a  stick,  or  leaning  upon  the  arm  of  a  friend,  has  a 
remarkable  effect  in  steadying  his  movements.  In  more  advanced  cases,  as 
soon  as  he  attempts  to  stand,  his  legs  are  jerked  in  all  directions,  even 
though  he  may  be  held  up  on  each  side  by  an  attendant.  When  lying  on 
a  couch  he  cannot  carry  the  foot  straight  towards  an  object  so  as  to  touch 
it,  nor  raise  the  leg  up  in  the  air  with  an  even  movement.  Yet  he  can 
exert  considerable  power  in  moving  his  legs  against  pressure,  as  in  lifting  a 
weight  upon  his  knees. 

The  disorder  may  last  for  years  without  extending  beyond  the  lower 
limbs,  but  in  many  cases  it  at  last  affects  the  arms,  and  occasionally  ataxic 
symptoms  begin  there.  The  patient  can  then  no  longer  perform  actions 
requiring  delicate  manipulation,  such  as  writing,  or  playing  the  piano  ;  he 
cannot  fasten  his  necktie  or  button  his  clothes.  If  he  is  told  to  brins"  the 
two  forefingers  into  contact  from  a  distance,  they  miss  one  another  ;  he 
cannot  touch  his  own  nose  or  rub  his  own  eyes  with  certainty  ;  he  blunders 
in  taking  hold  of  anything  held  up  before  him;  and  if  he  attempts  to 
write  in  the  air  his  lingers  are  moved  zigzag  in  all  directions. 

Beside  co-ordination  of  muscles,  the  muscular  sense  is  also  lost.  If  a 
weight  is  hung  by  a  strap  to  the  foot,  the  patient  cannot  guess  its  abso- 
lute or  even  its  comparative  weight. 

A  symptom  on  which  French  writers  lay  great  stress,  as  indicative  of 
locomotor  ataxy,  is  the  failure  to  execute  movements  as  well  with  the  eyes 
shut  as  when  they  are  open.  Many  a  patient  who  can  stand  steadily  so  long 
as  he  is  looking  down  at  his  feet,  totters  and  falls  when  he  is  made  to  close 
his  eyes.  It  may  be  the  first  indication  that  anything  is  amiss  ;  thus,  in  a 
case  recorded  by  the  late  Dr  Bazire,  a  man  believed  himself  to  be  quite 
well  until  ho  noticed  that  he  could  not  wash  his  face  in  the  mornincr  unless 
he  could  lean  against  a  wall ;  for  as  soon  as  he  shut  his  eyes,  he  lost  his 
balance  and  staggered.* 

*  A  person  who  has  ataxy  cannot  walk  so  well  when  the  eyes  are  closed  as  when  thev 
are  open,  even  when  something  is  held  in  front  of  his  chest  !o  as  to  prevent  hi^  seein.- 
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This  symptom  of  inability  to  execute  movements  accurately  with  the 
eyes  closed  is  invariably  present  when  there  is  much  anresthesia,  although 
it  may  sometimes  be  observed  when  there  is  none.  A  patient  suffering 
from  any  spinal  disease  may  be  expected  to  totter  in  attempting  to  stand 
with  his  eyes  shut,  if  he  has  imperfect  sensation  in  his  legs  and  feet, 
but  the  want  of  stability  is  exaggerated  by  defect  of  co-ordinating  power. 
That  is  to  say,  as  Leyden  rightly  taught,  ataxy  is  the  direct  result  of  dis- 
turbance of  the  tactile  and  also  of  the  muscular  sense.  Hence,  the  test  of 
walking  with  the  eyes  shut,  though  practically  useful  in  the  diagnosis  of 
tabes  from  peripheral  affections  of  the  limbs,  is  not  pathognomonic. 

Sensory  symptoms. — Feeling  is  more  or  less  impaired  in  cases  of  tabes. 
Subjective  feelings  of  numbness,  or  of  formication,  are  very  often  com- 
plained of.  The  patient  says  that  when  he  stands,  his  feet  seem  to  be 
covered  wdth  thick  woollen  stockings,  or  to  be  treading  upon  a  water-bed, 
or  upon  india-rubber.  The  cutaneous  sensibility,  when  carefully  tested, 
may  be  found  diminished  in  the  feet,  the  legs,  or  even  the  thighs  ;  but 
there  is  rarely  anything  like  complete  annesthesia.  Ability  to  feel  pain  is 
often  absent  (analgesia),  when  tactile  impressions  are  readily  perceived, 
and  patients  generally  retain  the  power  of  appreciating  differences  of  tem- 
perature long  after  common  sensation  is  diminished. 

That  curious  symptom,  the  retarded  transmission  of  impressions,  is 
almost  peculiar  to  locomotor  ataxy.  It  especially  concerns  the  sense  of 
pain,  but  tactile  impressions  and  those  of  heat  and  cold  may  also  be  delayed. 
If  there  is  no  algesia,  the  prick  of  a  needle  may  first  be  only  felt  as  a  touch, 
and  then,  after  an  interval,  a  sensation  of  pain  may  follow.  Erb  says  that 
the  interval  may  be  some  minutes  ;  Cruveilhier,  who  seems  to  have  been 
the  first  to  draw  attention  to  the  symptom  in  question,  noted  it  at  twenty 
or  thirty  seconds.  Another  point  is  that  the  pain  produced  by  a  slight  in- 
jury may  last  longer  than  under  nomial  circumstances  and  gradually 
culminate.  The  jDatient  is  often  vmable  to  count  a  series  of  similar  impres- 
sions if  they  succeed  one  another  at  all  quickly. 

These  pamesthesiee  are  by  no  means  limited  to  the  lower  limbs.  Sensa- 
tions of  numbness  are  often  felt  in  the  parts  of  the  hands  supplied  by  the 
ulnar  nerves,  even  at  the  commencement  of  the  disease.  Trousseau  found 
in  some  cases  that  the  mucous  membrane  of  the  mouth  is  anaesthetic,  the 
patient  not  being  able  to  feel  the  food  between  his  lips,  nor  to  appreciate 
its  temperature. 

Fains  in  the  limhs. — Tabes  is  frequently  attended  wdth  certain  remarkable 
early  symptoms,  or  'prodroma,  which  belong  to  no  other  spinal  aff'ection. 
Chief  among  these  are  sudden  pains  in  the  lower  limbs  or  elsewhere. 
These  may  either  be  of  a  stabbing  character,  as  though  a  sharp  instrument 
were  thrust  into  the  tissues  at  the  spot,  which  is  generally  near  a  joint ; 
or  they  may  be  like  flashes  of  lightning  or  electric  shocks  shooting  down 
along  the  course  of  a  nerve.  They  last  but  an  instant  and  return  again 
and  again  during  a  period  of  from  four  to  eight  days,  after  which  they  may 
disappear  altogether  for  a  fortnight,  or  even  for  some  months.  Erb  re- 
marks that  he  has  often  been  struck  with  the  unanimity  Avith  which  different 
patients  have  complained  of  the  "  lightning  pains  "  on  some  particular  day 

liis  feet.  But,  as  Bazire  remarked,  this  is  no  doubt  due  to  the  confidence  inspired  by 
looking  about  one,  for  nervousness  has  a  marked  tendency  to  aggravate  the  symptoms  of 
tabes.  A  simihir  explanation  may  apply  to  the  fact  noticed  by  Benedikt  and  Friedreich, 
that  some  ataxic  patients  who  are  blind  totter  more  when  they  are  made  to  shut  their  eyes. 
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when  there  has  been  much  wind,  or  a  fall  of  snow  or  of  rain.  It  is  also  said 
that  they  return  at  spring  and  autumn,  and  that  they  may  be  brought  on 
by  over-exertion,  mental  emotions,  or  sexual  excitement.  They  are  some- 
times agonising,  sometimes  so  slight  that  careful  inquiries  are  needed  to 
elicit  the  fact  of  their  presence.  They  are  often  called  neuralgic  "  or 
•'rheumatic."  They  frequently  spread  from  the  legs  to  the  trunk,  much 
more  rarely  to  the  arms.  They  may  go  on  for  five,  ten,  or  fifteen  years, 
before  any  other  symptoms  show  themselves,  and  they  often  persist  through- 
out the  whole  course  of  the  disease.  As  to  the  frequency  of  their  occur- 
rence, Topinard  found  that  they  were  wanting  in  only  22  cases  out  of  101, 
Erb  in  only  8  out  of  60,  Cyon  that  among  203  patients  there  were  138  in 
whom  they  were  said  to  have  been  present,  but  no  more  than  8  in  whom 
they  were  expressly  stated  to  have  been  absent. 

Viscera?  — Other  early  symptoms  mentioned  by  Charcot  are  j^ain 

in  the  bladder  or  in  the  urethra,  with  a  constant  desire  to  micturate,  and 
a  sudden  pain  in  the  rectum.  Certain  strange  attacks  of  pain  in  the 
stomach,  crises  gastriques,  which  were  first  noticed  by  Delamare  in  1866, 
consist  of  lightning  pains,  which  start  from  the  groins  and  pass  up  both 
sides  of  the  abdomen  towards  the  shoulders.  They  are  generally  accom- 
panied by  palpitation  of  the  heart  and  a  quick  pulse,  by  vomiting  (of  a 
liquid  at  first  clear  but  afterwards  stained  by  bile  or  blood),  and  by  giddi- 
ness and  malaise.  They  commonly  last  for  two  or  three  days  at  a  time, 
and  then  pass  off  entirely.  They  are  distinct  from  the  gastrodynia  of 
dyspepsia,  to  which  tabid  patients  are  as  liable  as  other  people. 

Mtiscular  weakness. — In  some  cases  of  tabes  the  poAver  of  the  muscles 
is  undiminished.  Duchenne  invented  the  dynamometer  for  the  purpose 
of  demonstrating  this  fact.  In  the  case  of  cex-tain  muscles,  a  rough  esti- 
mate of  their  strength  can  easily  be  made.  For  example,  one  can  measure 
that  of  the  quadriceps  extensor  by  getting  an  assistant  to  fix  the  lower 
part  of  the  thigh,  and  then  telling  the  patient  to  keep  the  knee  straight, 
while  one  forcibly  flexes  it.  Or  one  can  test  the  force  of  the  psoas  and 
iliacus  muscles  by  placing  him  in  a  chair  and  making  him  lift  his  knee, 
while  at  the  same  time  one  resists  this  movement  by  pressing  Avith  both 
hands  upon  the  knee.  Or,  following  Trousseau's  plan,  one  may  determine 
what  weight  the  patient  is  able  to  bear  upon  his  shoulders  while  standing 
with  the  support  of  a  friend's  arm  or  leaning  against  the  wall.  A  young 
man  under  his  care  could  support  a  hundred  and  sixty  pounds  in  this  way 
and  another  patient  carried  a  doctor  on  his  back  who  had  supposed  him 
to  be  paraplegic.  But,  while  the  theoretical  importance  of  these  observa- 
tions is  very  great,  as  showing  that  locomotor  ataxia  may  be  altogether 
independent  of  paralysis,  it  is  a  mistake  to  suppose  that  all  the  patients 
who  show  a  want  of  muscular  co-ordination  have  their  muscular  power  im- 
diminished.  On  the  contrary,  they  often  experience  great  fatigue  after 
standing  or  after  walking  a  short  distance ;  and  sooner  or  later  obvious  loss 
of  power  in  the  ataxic  limbs  comes  on. 

Possibly  loss  of  motor  power  may  be  due  to  a  complication  of  posterior 
sclerosis,  the  special  lesion  of  tabes,  with  chronic  and  more  diffuse  myelitis  ; 
and  this  would  explain  the  occasional  presence  of  "  girdle-feeling  "  {supra,  p. 
626).  Trousseau  speaks  of  some  of  his  patients  feeling  as  if^the  chest' or 
the  legs  were  compressed  by  an  india-rubber  cuirass  or  stocking.  Or  the 
sensation  may  be  that  of  a  belt  round  the  waist,  of  a  garter  tied^  below  the 
knee,  or  of  a  tight  shoe  on  the  foot. 
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Pelvic  sijjnptoms. — The  bladder  is  apt  to  be  irritable  in  tabes,  and  this 
is  not  infrequently  an  early  symptom.  Its  muscular  power  may  be  dimin- 
ished, so  that  the  urine  no  longer  flows  in  a  good  stream,  or  is  from  time 
to  time  passed  into  the  bed.  Erb  notes  faecal  incontinence  as  an  occa- 
sional symptom,  and  attributes  this  to  a  loss  of  sensibility  in  the  mucous 
membrane  of  the  sphincter.  The  sexual  functions  are  almost  always 
impaired.  At  an  early  stage  the  genital  organs  are  sometimes  extremely 
irritable  ;  and  it  is  said  that  this  may  be  accompanied  with  increased  virile 
power  ;  but  much  more  frequently  there  is  marked  weakness,  and  as  the 
disease  advances  the  patient  generally  becomes  impotent.  Bedsores  do 
not  appear,  or  not  until  the  last  stage  of  the  disease. 

One  of  the  most  constant  symptoms  of  tabes,  first  pointed  out  by 
Westphal,  is  loss  of  the  hnee-jtrk.  This  begins  early,  and  probably  con- 
tinues unchanged  throughout  the  disease.  The  superficial  reflexes  are  pro- 
gressively diminished  in  proportion  to  the  ancesthesia ;  but  they  are  never 
absent  as  in  atrophic  jDaraplegia,  and  are  sometimes  exaggerated  in  the 
early  stages.  Of  the  visceral  reflexes,  that  of  the  cremaster  is  impaired, 
along  with  the  loss  of  sexual  power. 

The  electrical  reaction  of  the  muscles  is  often  perfect,  but  sometimes 
slightly  augmented  or  impaired ;  they  remain  well  nourished  until  the 
disease  has  reached  an  advanced  stage,  and  never  show  the  reaction  of 
degeneration. 

Ultimately,  however,  many  tabid  patients  pass  into  a  condition  of  com- 
plete paraplegia  with  atrophy  of  the  muscles,  bedsores,  paralysis  of  the 
bladder,  and  cystitis. 

In  exceptional  cases  paraplegia  is  so  marked  a  symptom  that  they  must 
be  described  separately  as  Ataxic  Paraplegia  of  Westphal.  In  most  cases 
this  is  of  the  spastic  kind,  and  depends  on  sclerosis  of  the  lateral  complicat- 
ing that  of  the  posterior  columns,  spasmodic  tabes  of  Charcot  {y.  p.  705). 

Ocular  disorders. — Of  the  symptoms  of  tabes,  which  Gull  called  cere- 
bral and  Charcot  cephalic,  affections  of  the  ocular  muscles,  of  the  iris, 
and  of  the  optic  nerve  are  the  most  important.  The  most  constant  is  a 
remarkable  disturbance  of  reflex  action  of  the  iris.  The  pupils  are  in- 
sensible to  the  stimulus  of  light,  but  contract  with  accommodation  for 
near  objects  ;  the  recognition  of  this  important  symptom  of  tabes  is  due  to 
Dr  Argyll  Robertson,  of  Edinburgh. 

Another  common  symptom  is  inequality  of  the  pupils,  one  of  them 
being  constantly  smaller  than  the  other.  Still  more  frequently  both  irides 
are  synnnetrically  contracted  to  an  extreme  degree  ;  this  myosis  is  often 
among  the  earliest  warnings. 

One  or  other  of  the  branches  of  the  third  nerve  on  one  side,  or  the 
sixth  nerve,  may  sometimes  be  paralysed,  so  as  to  cause  diplopia,  stra- 
bismus, or  ptosis.  The  ocular  paralysis  may  be  transitory,  or  may  last  a 
few  days,  or  may  persist  for  weeks  or  months  ;  it  may  return  again  and 
again  :  and  may  at  last  become  permanent. 

Impairment  of  vision  is  frequent.  This  usually  begins  as  a  progressive 
narrowing  of  the  visual  field,  generally  from  without  inwards,  until  the 
only  part  of  the  retina  that  remains  sensitive  to  light  may  be  a  small 
patch  to  the  inner  side  of  the  blind  spot.  It  is  accompanied  by  achroma- 
topsy ;  the  perception  of  green  being  generally  the  first  to  disappear,  then 
that  of  red,  and  lastly  that  of  yellow  and  blue.  The  defects"  of  vision  are 
commonly  worse  in  bright  light,  so  that  the  patient  sees  better  after  sunset. 
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The  ophthalmoscope  in  many  cases  reveals  atrophy  of  the  disc,  which 
in  advanced  stages  is  perfectly  white,  with  sharply  outlined  edge,  and  very 
small  arteries.  The  two  retinae  generally  suffer  together ;  and  the  affection 
often  goes  on  to  amaurosis ;  but  even  when  blindness  is  nearly  complete, 
the  pupils  are  often  permanently  contracted.  This  frequent  complication 
of  tabes  was  first  accurately  described  by  Dr  Hughlings  Jackson. 

Erb  estimates  that,  if  slight  and  transitory  phenomena  are  reckoned  up 
with  the  rest,  paresis  of  the  ocular  muscles  is  present  in  more  than  half  of 
all  the  cases  of  ataxy ;  and  that  it  is  persistent  in  one  third  or  one  fifth. 
How  often  the  optic  discs  undergo  atrophy  is  uncertain  ;  oculists  are  apt 
to  rate  it  too  high,  physicians  too  low;  Erb  observed  it  only  8  times  in 
about  70  cases.  Topinard  found  visual  disturbances  in  id  of  102  cases  ; 
and  Cyon,  amblyopia  or  amaurosis  in  60  of  203  cases.  Optic  neuritis 
sometimes  occurs  at  a  very  early  period;  according  to  Charcot,  it  may 
precede  all  other  symptoms  of  ataxy  by  ten  years. 

The  contracted  pupils  and  the  peculiar  reflex  named  after  Dr  A.  Robert- 
son are  the  most  frequent  of  all  ocular  symptoms. 

Among  the  less  common  symptoms  is  aphonia,  sometimes  permanent, 
from  abductor  paralysis  of  both  vocal  cords  (Semon,  "  Brain,'  vol.  xv).* 

Arthropathy. — Another  most  curious  occasional  complication  of  tabes 
— and  often  a  very  early  one — is  an  affection  of  the  joints,  to  which 
attention  was  drawn  by  Charcot  (cf.  supra).  Its  most  common  seat 
is  the  knee,  next  in  frequency  comes  the  shoulder,  and  then  the  elbow,  the 
hip,  the  wrist.  It  is  not  traceable  to  any  blow  or  other  injury.  It  sets  in 
suddenly  with  extreme  swelling,  due  not  only  to  effusion  into  the  synovial 
cavity,  but  also  to  infiltration  of  the  parts  around.  Yet  there  is  neither 
pain,  nor  heat,  nor  redness.  In  the  course  of  a  few  months  the  swelling 
may  disappear,  but  more  often  the  process  goes  on  to  destruction  of  the 
articular  cartilages  with  erosion  of  the  ends  of  the  bones  and  partial  dis- 
location. Charcot  says  that  it  never  occurs  at  an  advanced  period  of  the 
disease,  except  in  the  upper  limbs,  when  they  are  beginning  to  be  affected 
in  their  turn.  This  remarkable  morbid  process  differs  from  Osteo-arthritis 
in  the  two  important  particulai-s,  that  it  is  free  from  pain,  and  that  it  is 
atrophic  not  hypertrophic.    Its  progress,  moreover,  is  rapid,  not  chronic. 

Other  trojyhic  lesions  occasionally  seen  in  the  course  of  tabes  are:  pig- 
mentation or  leucodermia  in  the  course  of  the  nerves,  like  that  occasionally 
seen  after  neuralgia ;  vesicular  eruptions  like  those  of  zona  :  painless 
ulceration  about  the  fingers  and  toes  which  makes  the  nails  fall  out ; 
painless  loss  of  teeth,  of  whicii  we  once  had  a  striking  case  in  Philip 
Ward;  and  most  remarkable  of  all,  ulceration  of  the  sole  of  the  foot, 
which,  still  without  notable  pain,  gradually  bores  deeper  and  deeper  until 
it  reaches  the  bone.  This  so-called  perforating  ulcer  of  the  foot  {mal 
perforant)  is  ill-named,  for  it  does  not  perforate  the  foot  as  an  ulcer  does 
the  stomach.  It  is  a  deep,  painless  sinus,  usually  beginning  under  a  com 
on  the  ball  of  the  foot,  and  leading  down  to  carious  bone  in  the  meta- 
tarsus, f 

Still  other  complications  or  sequelae  are  early  loss  of  motor  power,  with 
spastic  symptoms — ataxic  paraplegia — described  by  some  authors  as  a 

*  See  also  Dr  Hale  White's  case  ('  Lancet,'  1886,  ii,  1128)  and  one  by  Dr  G.  E,  Rennie 
of  Sydney,  of  tabes  with  bulbar  symptoms  ('  Brit.  Med.  Jouru.,'  1900,  i,  500),  where  he  adds 
references  to  similar  observations. 

t  This  curious  condition  is  met  with  in  cases  of  diabetes  and  of  leprosv,  also  no 
doubt  as  the  result  of  peripheral  neuritis.  *  * 
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separate  disease ;  secondly,  muscular  atrophy,  either  from  extension  of 
iiclerosis  to  the  anterior  cornua,  or  according*  to  Dejerine  from  peripheral 
neuritis  ;  thirdly,  cerebral  symptoms,  such  as  epileptiform  fits,  and  occa- 
sionally hemiplegic  attacks  ;  and  fourthly,  general  paralysis  of  the  insane. 
Certain  tabid  symptoms,  particularly  loss  of  knee-jerk,  are  exceedingly 
common  in  asylums,  often  without  locomotor  ataxia.  Cystitis,  with  other 
pelvic  symptoms  succeeding  the  slight  affection  of  the  vesical  reflex,  and 
complete  optic  atrophy  with  blindness  succeeding  the  ordinary  ambly- 
opia, are  rather  ingravescence  of  normal  symptoms  than  new  compli- 
cations. 

Course  and  event. — Tabes  is  most  insidious  in  its  origin,  most  irregular, 
slow,  and  uncertain  in  its  progress,  and  most  inti-actable  in  its  course. 
This  is  one  of  the  greatest  difficulties  in  tracing  its  natural  histor}'. 
Patients  must  be  watched,  not  for  a  few  weeks,  but  for  months  and  years. 
They  are  common  in  our  great  hospitals,  and  by  their  frequent  reappear- 
ance in  fresh  places,  and  under  fresh  observers,  they  give  an  exaggerated 
impression  of  their  numbers  ;  but  autopsies  on  cases  of  tabes  are  rare. 

The  enumeration  of  the  symptoms  of  tabes  in  the  preceding  pages  has 
followed  a  physiological  order  ;  motor,  sensory,  and  reflex  symptoms,  and 
then  affections  of  the  eyes  and  joints,  with  other  trophic  lesions. 

In  order  of  time,  the  earliest  symptoms  are  usually  the  neuralgic  pains  ; 
and  these  are  accompanied  before  long  by  the  characteristic  condition  of 
the  pupil  and  loss  of  knee-jerk.  Sometimes  slight  vesical  symptoms  are 
also  among  the  very  early  symptoms.  Ataxia  usually  follows,  and  optic 
neuritis  later  still.  The  pelvic  symptoms  only  come  on  with  those  of 
decided  paraplegia,  and  trophic  lesions.  After  lightning  jDains,  loss  of  knee- 
jerk,  and  myosis  have  lasted  for  several  years  there  may  still  be  no 
ataxic  symptoms.  After  marked  locomotor  ataxia  is  developed,  there  may 
be  long  delay  before  the  advent  of  the  paraplegic,  pelvic,  or  cerebral  sym- 
ptoms which  belong  to  the  latest  stag^e.  And  after  apparently  steady,  and, 
by  comparison,  rajDid  jjrorgess,  the  disease  may  suddenly  be  checked  and 
remain  stationary  for  months  or  years.  Still  the  natural  tendency  is  to 
ingravescence. 

In  order  of  frequency  the  symptoms  of  tabes  may  be  thus  arranged:  — 
The  knee-jerk  is  always  (or  almost  always)  lost,  and  "  lightning  pains " 
are  nearly  as  constant.  Next  come  ataxic  symptoms  (absent  in  not  more 
than  perhaps  -3  or  4  per  cent.)  and  myosis,  or  loss  of  accommodation  to 
light.  Much  less  frequent  are  the  various  visceral  crises,  and  disturbances 
of  the  bladder  ;  and  least  frequent  are  the  disorganisation  of  the  joints  and 
other  trophic  lesions  above  mentioned. 

Anatomy. — Todd's  statement,  that  in  cases  of  lack  of  co-ordination 
without  paralysis  a  lesion  is  to  be  found  in  the  posterior  columns  of  the 
cord  (p.  691),  has  been  remai-kably  confirmed  by  modern  methods  of  investi- 
gation. The  lesion  is  sclerosis  (chronic  interstitial  myelitis,  or  grey  indura- 
tion wuth  atrophy  of  the  nerve-fibres)  of  the  posterior  columns  of  Burdach. 
This  change  is  first  visible  as  a  grey  streak  in  the  deeper  part  of  the  white 
wedge-shaped  area  presented  by  these  columns  (faseiruli  cuneati)  in  trans- 
verse sections.  The  longitudinal  distribution  of  the  lesion  is  in  the  lumbar 
enlargement,  and  afterwards  in  the  dorsal  or  cervical  regions.  Sometimes 
it  reaches  upwards  as  high  as  the  restiform  bodies.    Its  histological  charac- 
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ters  are  those  which  have  already  been  given  of  sclerosis  generally  (p.  650). 
In  the  more  advanced  stages  most  of  the  nerve-fibres  have  disappeared,  their 
axis-cylinders  being  no  longer  discoverable;  but  even  in  the  oldest  cases 
a  not  inconsiderable  number  of  them  are  found  with  their  structure  un- 
altered, scattered  through  the  dense  connective  tissue,  and  can  be  readily 
recognised,  either  negatively  by  carmine  staining,  or  positively  by  help  of 
osmic  acid.  The  morbid  process  extends  over  the  Avhole  of  the  column 
laterally,  starting  from  the  root-zones  and  including  the  posterior  roots 
themselves,  which  become  thin,  grey,  and  atrophic.  It  also  reaches  the 
surface,  and  the  pia  mater  is  generally  found  opaque,  thickened,  and  more 
or  less  adherent.  The  posterior  cornua  may  be  also  found  atrophied  in 
advanced  cases  ;  and  the  sclerotic  change  is  sometimes  found  to  ha.ve  spread 
to  the  posterior  median  colmnns  (of  Goll)  or  to  the  lateral  columns  ;  these, 
however,  are  probably,  clinically  as  well  as  pathologically,  mixed  cases. 

Pierret  recorded  the  secondaiy  ascending  sclerosis  just  described, 
limited  to  the  internal  fasciculi  of  the  posterior  columns  (the  columns  of 
Goll)  in  cases  of  tabes  where  the  upper  limbs  have  escaped;  and  believed 
that  sclerosis  in  the  external  fasciculi  of  the  cervical  posterior  columns  (the 
bandelettes  externes,  or  fasciculi  cuneati,  Burdach's  columns)  occurs  only 
when  there  has  been  ataxia  of  the  hands  and  arms,  with  the  other  charac- 
teristic symptoms  of  tabes. 

We  have  already  seen  that  Todd  distinguished  the  symptoms  of  Loco- 
motor Ataxy  from  Paraplegia,  and  on  physiological  grounds  placed  the 
disease  in  the  posterior  column  of  the  cord.  His  hypothesis  was  confirmed 
in  the  case  he  examined  j)ost  mortem  (1847).  Mr  Stanley,  of  St  Bartho- 
lomew's Hospital,  had  described  the  same  anatomical  condition  in  a  case  of 
tabes  (probably  for  the  first  time)  in  the  '  Med.-Chir.  Trans.'  for  1840. 

Romberg  described  as  follows  the  posterior  sclerosis  in  a  typical  case- 
which  was  seen  by  himself  and  by  Froriep  : 

■  "  I  was  not  a  little  surprised  to  find  tliat  the  atrophy  of  tlie  spinal  cord  (which,  com- 
pared with  the  fresh  cord  of  a  man  of  the  same  age,  fiftv-two,  was  only  two  thirds  of  its 
size)  was  confined  to  the  lower  part  of  the  posterior  columns  and  the  corresponding  nerves. 
The  medullary  tissue  (i.  e.  white  substance)  of  the  former  had  almost  entirely  dis- 
appeared, so  that  they  were  translucent  and  of  a  greyish-yellow  colour.  The  posterior 
roots  of  the  nerves  were  deprived  of  the  nervous  substance  (?'.  e.  myelin),  and  presented  a 
watery  appearance."  He  added  that  the  lumbar  and  lower  dorsal  regions  were  alone 
affected,  and  that  the  anterior  columns  and  nerve-roots  weie  fi'ee. 

There  have  been  dift'erent  opinions  as  to  the  mode  of  origin  of  this  lesion, 
and  particularly  the  old  question  has  been  discussed  whether  the  nerve- 
fibres  first  undergo  degeneration,  and  irritation  of  the  neuroglia  follows? 
or  whether  the  original  process  is  chronic  inflammation  of  the  neuroglia, 
leading  afterwards  to  atrophy  of  the  nerve-fibres,  as  cirrhosis  of  the  liver 
leads  to  destruction  of  its  secreting  cells?  At  present  the  evidence  is  that 
the  first  step  in  the  process  is  degeneration  of  the  neurons,  and  that  the  in- 
flammatory sclerosis  is  secondary. 

But  the  most  important  question  is  whether  the  lesion  itself  is  con- 
stant. Trousseau  refers  to  a  case  of  twelve  years'  duration,  which  had 
been  seen  by  Duchenne  and  accepted  as  typical ;  but  when  Gubler  and 
Luys  and  Duchenne  examined  the  cord,  they  could  detect  no  alteration 
there.  Dr  Alex.  Hughes  Bennett  published  in  the  '  Clinical  Transactions,' 
vol.  xviii,  a  case  which  presented  the  classical  symptoms  of  tabes  during 
life  :  but  the  posterior  columns  were  found  healthy.  The  lesion  was  sar- 
coma of  the  bulb  and  recent  cerebral  disease,  but  the  posterior  nerve-roots 
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were  involved.  He  quoted  two  similar  cases  of  "  peripheral  tabes  "  i'roni 
Dejerine.  The  importance  of  such  negative  evidence  is  enhanced  by  the 
fact  that  the  course  of  the  disease  is  commonly  so  protracted  as  to  give  few 
chances  of  tracing  it  to  its  end  in  ordinary  hospital  practice. 

The  sclerosis  is  not  always  obvious  to  the  naked  eye,  nor  until  the  cord 
has  been  hardened,  so  that  one  can  understand  how  formerly  observers 
declared  the  cord  healthy,  when  locomotor  ataxy  had  been  present  during 
life.  The  negative  results,  however,  obtained  by  competent  histologists 
with  modern  methods  cannot  be  easily  set  aside,  and  there  seems  good 
reason  to  believe  that  tabid  symptoms  may  depend,  not  only  on  the 
classical  lesion  of  the  cord,  but  also  in  certain  exceptional  cases  on  primary 
atrophy  of  the  posterior  roots  of  the  lumbar  and  sciatic  plexus.  Whether 
other  cases  which  have  been  called  "  pseudo-tabes  "  are  functional  neuroses 
which  only  simulate  the  true  disease,  or  whether  they  have  a  peripheral 
origin,  are  still  open  questions. 

Pathology  of  tabes. — We  have  seen  that  inability  to  stand  or  walk 
steadily  with  the  eyes  shut  is  an  effect  of  ansesthesia  of  the  lower  limbs. 
A  similar  doctrine  is  held  by  some  authors  with  regard  to  the  failure  of 
co-ordination  generally.  Basing  his  views  upon  the  acknowledged  fact  that 
guiding  sensations  contribute  to  the  due  execution  of  movements,  Leyden 
maintained  that  ataxy  is  the  consequence  of  interruption  in  the  trans- 
mission of  such  sensations  along  the  cord. 

It  must  be  admitted  that  strong  arguments  can  be  brought  forward  in 
favour  of  this  doctrine.  One  is  that  the  zone  of  the  posterior  roots  of  the 
fierve  is  more  or  less  closely  encroached  on  by  the  sclerosis.  Another  is 
the  frequency  with  which  a  more  or  less  considerable  degree  of  anaesthesia  is 
present,  even  at  an  early  period.  And  if  there  are  cases  in  which  cutaneous 
sensibility  appears  to  be  perfect,  it  may  be  replied  that  the  sensibility  of  the 
muscles  and  tendons  and  joints  was  not  tested,  and  that  this  is  no  less 
essential  for  the  even  and  regular  execution  of  muscular  movements.  The 
fact  that  it  is  impossible  to  elicit  tendon-reflexes,  even  at  the  commencement 
of  the  disease,  is  another  argument  in  favour  of  a  sensory  lesion  being 
primary. 

The  old  notion  of  a  centre  of  co-ordination  "  in  the  cerebelkim  or  the 
bulb  led  to  the  theoiy  that  the  posterior  columns  possess  the  special  function 
of  conveying  impulses  from  this  co-ordinating  centre  above  to  the  motor 
nuclei,  in  the  cord.  But  in  the  first  place  impulses  pass  up,  not  down,  the  pos- 
terior columns,  and  in  the  second,  co-ordination  is  not  a  function  for 
which  a  special  bit  of  grey  and  white  matter  is  told  off  ;  it  is  the  result 
of  complicated  and  elaborate  interaction  of  a  thousand  impulses  and  in- 
hibitions, .arising  in  many  different  regions  of  the  cerebro-spinal  axis.  The 
reflex  movements  which  are  performed  by  the  spinal  cord  independently  of 
the  brain  are  never  entirely  without  co-ordination,  and  are  sometimes  co- 
ordinated in  a  very  complex  way,  as  in  the  case  of  decapitated  reptiles  and 
birds.  One  can  hardly  doubt  that  the  machineiy  which  is  brought  into 
operation  under  such  circumstances  is  also  made  use  of  when  similar  move- 
ments are  excited  by  the  will. 

Quite  apart  from  cutaneous  sensation,  afferent  impulses  are  certainly 
conveyed  to  the  brain  through  the  posterior  nerve-roots  from  the  muscles 
and  the  joints.  This  was  clearly  recognised  by  the  late  Sir  Russell  Reynolds 
a.s  early  as  1855.  and  formed  part  of  Leyden's  hypothesis.    It  remains  the 
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most  probable  theory  of  the  ataxia  of  Tabes.  It  is,  however,  clear  that 
other  parts  beside  the  sensory  roots  and  posterior  columns  must  be  in- 
volved. Amam-osis  from  atrophy  of  the  optic  discs  may  precede  all  spinal 
symptoms  by  an  interval  of  several  years,  so  that  Charcot  believed  that 
the  majority  of  the  female  patients  admitted  into  the  Salpetriere  for 
simple  atrophy  of  the  discs  become  sooner  or  later  the  victims  of  ataxy. 
Complete  paralysis  of  the  ocular  muscles,  of  the  facial  muscles,  or  of  those 
concerned  in  mastication,  have  all  been  observed  in  tabid  patients. 

There  can  now  be  little  doubt  that  the  primaiy  seat  of  tabes  is  in  the 
nervous  elements — i.  e.  it  is  a  degeneration  of  the  afferent  neurons  of 
the  cord.  The  part  specially  affected  in  the  posterior  columns  is  the  exo- 
genous projection  system  derived  from  the  T-shaped  processes  of  the  oval 
ganghon-cells  on  the  posterior  nerve-roots :  the  endogenous  projection 
system  derived  from  the  ganglion-cells  of  the  cord  remains  unaffected.  The 
peripheral  afferent  nerve-trunks  as  well  as  their  roots  are  affected,  and  also 
their  peripheral  end-organs — the  muscle-spindles  in  the  voluntaiy  muscle- 
tibres. 

The  ganglion-cells  of  the  retina,  with  the  optic  nerve-fibres,  correspond 
to  the  ganglia  of  the  posterior  spinal  nerve-roots  (and  the  Casserian  gan- 
glion of  the  fifth  nerve)  with  the  afferent  tract  from  the  posterior  cornua  up 
to  the  internal  capsule.  It  is  degeneration  of  the  afferent  system  also  which 
interferes  with  the  iris-reflex,  as  well  as  with  the  knee-jerk  and  genital 
reflex. 

The  upper  projection  system,  the  neurons  of  the  cerebral  cortex,  remain 
unaffected,  and  Avith  them  the  higher  intellectual  functions  :  when  they 
are  affected,  we  have  the  very  difl'erent  clinical  picture  presented  by  general 
paralysis  of  the  insane. 

The  lower  efferent  projection  system  of  the  anterior  cornua  is  unafi'ected, 
and  thus  voluntary  motion  is  preserved,  and  there  is  no  muscular  atrophy. 

The  boring  and  flashing  pains,  no  doubt,  are  caused  by  morbid  changes 
in  the  posterior  root-zones  ;  but  the  exact  pathology  of  Charcot's  joint  dis- 
ease remains  uncertain. 

In  the  more  advanced  stages  of  tabes  the  degeneration  mav  extend  in 
almost  any  direction  within  the  cord.  Changes  in  the  lateral  columns  (the 
crossed  pyramidal  tracts)  were  long  ago  noticed,  and  explain  the  spastic 
symptoms  of  ataxic  paraplegia  (p.  705).  Charcot  first  described  lesions  of 
the  nerve-cells  of  the  anterior  cornua  with  atrophy  in  the  corresponding 
muscles  as  an  occasional  complication  of  posterior  sclerosis  (cf.  mpra.  p.  671). 
When  there  has  been  an  absolute  loss  of  power  in  the  lower  limbs,  almost 
the  whole  thickness  of  the  lumbar  cord  may  be  found  wasted,  tough,  grey, 
and  translucent. 

JEtuilngij. — Among  tabid  patients  the  preponderance  of  males  over 
females  is  very  marked,  but  the  proportion  is  variously  stated  by  different 
observers,  as  S  to  1  (Erb),  7  to  2  (Cyon),  5  to  2  (Carre,  Schulze).  Eulen- 
burg  found  in  149  cases,  128  men,  including  2  youths  under  twenty  and  5 
men  over  fifty,  i.  e.  6  males  to  1  female.  Among  83  tabid  patients  in 
Guy's  Hospital  there  Avere  75  men  and  only  8  Avoinen. 

Tabes  rarely  occurs  in  persons  under  twenty  years  old,  or  be^'ins  in 
those  who  have  passed  the  age  of  sixty.  Most  of  the  recorded  cases  in 
children  belong  to  Friedreich's  disease  (v.  infra,  p.  706).  The  case  of  an 
old  man  of  eighty  is  mentioned  by  Trousseau  ;  but  it  is  not  stated  how 
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Of  83  patients  iu  Guy's  Hospital  one  was  under  twenty,  5  between 
twenty  and  thirty,  27  betw^een  thirty  and  forty,  Si  between  forty  and 
fifty,  and  18  over  fifty  years  of  age.  But  in  many  of  them,  especially  the 
older  patients,  the  disease  had  beojun  several  vears  before  their  admission 
into  the  hospital. 

The  disease  is  not  hereditary,  nor  is  it  apt  to  aifect  more  than  one 
member  of  the  same  family.* 

Tabes  has  sometimes  been  preceded  by  an  attack  of  fever,  acute  rheu- 
matism, pneumonia,  or  diphtheria  (as  in  cases  recorded  by  Jaccoud  and 
Erb),  and  occasionally  follows  injuries  of  the  spine.  In  some  cases  it  has 
been  ascribed  to  a  severe  chill,  as  from  falling  into  water,  or  sleeping  on 
damp  ground  ;  to  over-fatigue,  as  in  soldiers  after  forced  marching ;  to  pro- 
longed mental  anxiety  or  distress ;  or,  lastly,  to  venereal  excesses — ^the 
supposed  cause  of  tabes  dorsalis  before  its  symptoms  were  detined  or  its  ana- 
tomy known.  The  long  war  at  the  beginning  of  the  present  century  seems  to 
have  given  rise  to  numerous  cases  of  ataxy  among  the  French  and  German 
soldiers.  The  greater  liability  of  men  between  the  ages  of  thirty  and 
fifty  to  these  various  morbid  influences  is  perhaps  a  reason  why  male  adults 
are  most  apt  to  suffer  from  tabes ;  or  perhaps  the  liability  of  male  adults 
of  the  military  age  to  tabes  may  explain  its  comparative  frequency  among 
soldiers  ;  or,  again,  the  frequency  of  lues  in  young  men,  and  in  soldiers  in 
particular,  may  account  for  both. 

Tabes  was  first  definitely  connected  with  syphilis  by  Fournier,  who 
believed  that  among  102  tabid  patients  74  had  suffered  from  that  dis- 
order. Erb  strongly  supported  this  view;,  and  his  statistics  gave  the 
proportion  61  in  99  ;  Vulpian  found  15  in  20,  Buzzard  49  in  100,  Gow-ers 
29  in  50,  and  some  w-riters  made  the  proportion  higher  still.  Thus  Ross,, 
among  20  cases  of  tabes,  could  only  exclude  syphilis  as  an  antecedent  in 
a  single  one.  (See  "  Trans.  Internat.  Med.  Congr.,'  1881,  pp.  32 — 42.) 
We  must  therefore  regard  lues  as  a  strongly  predisposing  cause  of  tabes. 
Its  effects  on  the  aff'erent  system  are  not  those  of  syphilis  either  early  or 
late,  but  it  ranks  with  general  paralysis  as  one  of  the  group  of  para-  or  epi- 
syphilitic  diseases. 

Diagnosis. — ^The  early  detection  of  tabes  is  sometimes  difficult.  Pre- 
monitory pains  may  be  dismissed  as  "  neuralgic  "  or  "  rheumatic,"  but  in 
most  cases  a  careful  investigation  would  elicit  other  symptoms  :  a  con- 
tracted state  of  the  pupils,  or  an  absence  of  knee-jerk  ;  or  the  patient  may 
totter  a  little  when  told  to  walk,  or  to  stand  with  his  eyes  shut  and  his 
feet  close  tofjether. 

When  the  complaint  is  fully  developed,  its  diagnosis  is  generally  easy, 
but  pronoimced  paralysis  with  spastic  symptoms,  or  with  wasting  of  muscles, 
may  sometimes  cause  one  to  overlook  the  previous  existence  of  ataxy. 
As  in  these  cases  of  ataxic  paraplegia  or  tabes  with  muscular  atrophy,  so  in 
a  case  of  insular  sclerosis,  if  the  posterior  columns  are  particularly  attacked, 
the  diagnosis  is  a  double  one.  We  have  seen  that  tabes  not  infrequently 
occurs  as  a  first  stage  of  general  paralysis  of  the  insane,  so  as  to  puzzle  those 
who  happen  to  be  less  familiar  with  one  than  with  the  other  of  these  two 
diseases. 

*  Carre  recorded  tabes  in  a  family  of  which  the  grandmother,  the  mother,  her  seven 
children,  and  eio:ht  others  of  her  relations  were  all  attacked.  But  such  instances  arc  very 
rare,  and  probably  belo:ig  to  an  independent  malady  (p.  706). 
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The  failure  of  co-ordination  which  accompanies  disease  of  the  cere- 
bellmn  can  scarcely  be  mistaken  for  the  ataxia  of  tabes;  for  it  is  distin- 
guished by  the  absence  of  other  spinal  symptoms,  and  by  the  presence  of 
headache,  giddiness,  vomiting,  optic  neuritis,  epileptiform  attacks,  and  the 
various  other  signs  of  encephalic  lesion.  Moreover,  the  so-called  cerebellar 
ataxy  does  not  cause  the  peculiar  mode  of  walking  above  described,  but  a 
reehng  gait,  hke  that  of  a  drunken  man  (ef.  p.  707). 

Prognosis. — Notwithstanding  what  has  been  said  above  of  the  unrelent- 
ing progress  of  the  disease,  we  must  remember,  first,  that  this  progress  is 
always  slow,  often  exceedingly  slow,  and  frequently  interrupted  for  an 
indefinite  period  ;  and  secondly,  that  it  does  not  lead  to  death  unless  one  of 
the  complications  above  noticed  supervene.  Probably  most  tabid  patients 
die  of  phthisis,  because  that  is  the  commonest  of  diseases ;  some  die 
of  disease  of  the  heart;  many  of  pyelitis  or  consecutive  Bright's  disease, 
from  vesical  complications  ;  others  again  from  the  bedsores  of  paraplegia ; 
and  many  from  common  acute  diseases  which  come  on  accidentally,  as 
pneumonia  or  bronchitis.  Gi'eat  improvement  often  takes  place  under 
judicious  general  management,  and  although  patients  are  not  cured  of  the 
disease,  they  are  relieved  of  its  most  distressing  symptoms. 

As  a  rule,  the  duration  of  tabes  varies  between  six  and  twelve  years, 
and  it  may  last  twenty  or  thirty  years.  Some  writers  have  described  an 
acute  form  of  tabes,  and  one  case  Avas  so  diagnosed  in  a  woman  who  died  in 
Guy's  Hospital  six  weeks  after  admission,  and  about  ten  months  from  the 
beginning  of  her  illness.  But  in  this  instance  there  was  softening  of  the 
anterior  columns  in  the  lumbar  region,  as  well  as  sclerosis  of  the  posterior 
•columns. 

Erb  has  recorded  two  cases,  in  which  almost  complete  recovery  took 
place.  One  j^atient  afterwards  held  a  Government  appointment  for  several 
years ;  the  other,  who  had  been  unable  to  get  about  without  help,  and  had 
suffered  from  incontinence  of  urine  with  cystitis,  regained  the  power  of 
walking  for  three  or  four  hours  at  a  time,  and  of  holding  his  water  for  five 
or  six  hours  ;  he  married  and  took  the  command  of  an  ironclad  frigate. 
The  present  writer  knows  of  another,  Avho  Avas  also  a  patient  of  Prof.  Erb. 
But  without  an  autopsy  the  diagnosis  can  always  be  doubted  by  a  sceptic. 

The  course  of  the  disease  is  not  always  steadily  progressive  ;  it  is  often 
quiescent  for  a  long  period,  and  generally  it  is  better  in  the  summer  than  in 
the  Avinter.    In  some  cases  it  scarcely  seems  to  shorten  the  patient's  life. 

Treatment. — Tabes  is  one  of  the  diseases  for  which  no  treatment 
hitherto  known  is  effectual. 

The  patient  should  be  protected  from  cold  and  damp  by  flannel  under- 
clothing, and  should  avoid  bodily  and  mental  strain.  Dr  Radcliffe  thought 
it  advisable  that  crutches  should  be  used  in  the  early  stages,  so  as  to  save 
the  lower  limbs  as  much  as  possible.  It  has  been  thought  that  absolute 
and  continued  rest  in  bed  might  favour  the  subsidence  of  the  disease. 
Weir  Mitchell  brings  evidence  in  favom-  of  this  plan.  GoAvers  recom- 
mends a  sea  voyage.  Those  AA^ho  can  afford  it  will  find  benefit  from  spend- 
ing the  winter  and  spring  in  the  South  of  Europe,  or  still  better  in  the 
Azores  or  the  West  Indies.  Diet  has  no  effect  on  the  disease,  and  there 
is  no  reason  to  suppose  that  it  is  either  caused  or  aggraA-ated  bv  the 
moderate  (or  even  by  the  free)  use  of  stimulants.   Ahstineat^tahiduf^  a  venere 
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Erb  recommends  galvanism  ai^plied  as  a  continuous  current  to  the  spiue. 
He  uses  a  moderate  number  of  cells,  for  three  to  six  minutes  at  a  time, 
once  daily.  Of  sixty-six  cases  thus  treated  twenty-five  received  no  benefit, 
forty-one  were  more  or  less  improved.  He  also  galvanises  the  peripheral 
nerves.  In  the  case  above  mentioned  this  treatment  was  certainly  followed 
by  very  remarkable  benefit. 

Locomotor  ataxy  is  among  the  maladies  for  which  persons  resort  to 
the  various  spas.  Most  Avriters  are  agreed  that  hot  baths  are  injurious; 
many  believe  that  cold  baths  are  useless.  Erb  says  that  any  temperature 
above  58-5°  F.  is  undesirable,  and  that  the  patient  should  bathe  only  once 
in  two  or  three  days,  and  remain  in  the  water  not  above  fifteen  or  twenty 
minutes.  Nauheim  and  Rehme  are  the  places  which  seem  at  present  to 
have  the  highest  reputation.  Peat  baths  are  also  recommended.  But 
the  figures  given  by  Erb  appear  to  show  that  the  cold  water  cure  "  with 
packing,  friction,  and  douches  is  quite  as  useful ;  of  nineteen  patients 
treated  in  this  Avay,  sixteen  are  said  to  have  been  benefited. 

Among  the  symptoms  of  tabes,  the  pains  most  need  relief.  Sinapisms, 
blisters,  liniments  of  chloroform  or  belladonna,  veratria  ointment,  may  be 
of  some  use  ;  but  often  one  cannot  avoid  frequent  injection  of  morphia. 
Of  late  years  phenazone  (antipyrin)  has  been  used  with  much  success,  and 
the  writer  is  disposed  to  believe  that  this  is  the  most  useful  application 
of  the  drug.  Exalgine  (methyl-acetanilide),  recommended  by  Dr  Eraser 
of  Edinburgh  for  facial  neuralgia,  is  also  of  service  ('  Brit.  Med.  Journ.,' 
Feb.  15th,  1890).  Cannabis  indica  is  sometimes  a  most  valuable  anodyne, 
and  so,  according  to  Gowers,  is  ammonium  chloride. 

As  a  specific  alterative  the  drug  of  most  repute  was  once  the  nitrate  of 
silver ;  it  often  fails  entirely,  but  is  still  believed  sometimes  to  do  great 
good.  Dr  Fagge  used  to  order  a  quarter  of  a  grain  three  times  a  day. 
Belladonna  and  bromide  of  potassium  seem  to  be  useless,  and  strychnine  to 
be  injurious.  Calabar  bean,  arsenic,  and  ergot  in  early  cases,  may  joerhaps 
check  the  progress  of  the  disease,  or  relieve  some  of  its  symptoms. 

When  tabes  follows  syphilis,  we  should  certainly  give  the  patient  a 
fair  trial  of  antisyphilitic  remedies.  No  doubt  they  often  fail,  and  in  the 
later  stages  of  the  disease  probably  do  more  harm  than  good,  but  two 
of  the  writer's  cases  of  tabes  which  were  treated  by  mercury  were  decidedly 
and  greatly  benefited. 

One  was  that  of  a  man  about  forty-five,  who  was  admitted  into  Guy's 
Hospital  with  marked  ataxy,  loss  of  knee-jerk,  and  other  symptoms  ;  in- 
deed, niyosis  was  the  only  important  one  absent.  He  had  the  signs  as 
well  as  the  history  of  syphilis,  acquired  long  before.  Under  a  mercurial 
course  he  improved  so  much  that  he  went  out,  walking  well,  free  from 
pain,  and  in  fact  cured,  though  the  knee-jerk  had  not  returned.  He 
stated  while  in  the  ward  that  he  had  some  years  before  suffered  from 
similar  symptoms  (ten  years  or  so  after  primary  syphilis),  and  had  been 
cured  by  the  same  treatment.  A  second  case  is  that  of  a  patient  who  has 
been  under  observation  for  five  or  six  years.  He  had  syphilis  years  ago 
and  still  has  occasional  tertiar}'  sores  on  one  heel.  The  worst  symptoms 
of  tabes  have  disappeared  under  perchloride  of  mercury,  but  he  still  has 
minutely  contracted  pupils  and  loss  of  knee-jerk.  Neither  case  is  conclu- 
sive, but  this  method  is  well  worth  trying  when  we  know  that  syphilis  pre- 
ceded the  nervous  symptoms. 
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Among  more  recent  methods  "  extract  of  spinal  cord  "  and  extract  of 
testes  "  have  been  employed  in  tabes  as  in  other  incurable  diseases. 

A  more  rational  plan  of  treatment  is  that  carried  out  by  Dr  Friinkel. 
a  series  of  muscular  exercises,  by  which  the  muscles  and  nerves  are  educated 
and  the  power  of  co-ordination  preserved  or  even  restored,  so  that  patients 
have  sometimes  regained  the  lost  power  of  locomotion. 

Mechanical  stretching  of  the  great  sciatic  nerves  has  been  used  as  a 
remedy  for  tabes.  It  was  first  performed  by  Langenbuch  with  apparent 
success  ;  but  when  the  patient  died,  the  cord  was  found  healthy.  On  the 
whole  the  good  effects  seem  to  be  doubtful,  and  the  drawbacks  and  dangers 
undoubted.  See  an  interesting  paper  by  Dr  Cavafy,  with  eighteen  cases, 
beside  one  of  his  own  ('  Brit.  Med.  Journ.,'  Dec.  10th,  1881) ;  also  Mi 
Bowlby's  record  of  cases  {loc.  cit.,  pp.  360 — 368). 

Another  somewhat  analogous  plan  of  treatment  was  extensively  tried  a 
few  years  ago.  It  consists  in  suspension  of  the  patient  by  the  head,  so  that 
the  weight  of  the  body  pulls  upon  the  attachments  of  the  cord  to  the 
spinal  column  by  its  membranes  and  nerve-roots.  This  method  was  in- 
troduced by  Dr  Motschukowsky,  of  Odessa,  and  has  been  tried  on  a  large 
scale  by  Charcot  and  other  physicians  on  the  Continent,  in  England,  and 
in  America.  Great  care  is  needed  in  carrying  it  out,  for  in  more  than  one 
case  it  has  caused  death,  and  in  one  of  these  the  autopsy  showed  the 
absence  of  posterior  sclerosis. 

Many  instances  have  been  recorded  in  which  the  lightning  pains  of 
tabes  have  disappeared  under  this  treatment,  while  faculty  of  locomotion 
and  virile  power  have  retux-ned.  But  in  many  more  these  effects  have 
■been  absent  or  transient  ;  and  the  spontaneous  variations  in  the  symptoms 
of  this  disease  during  its  slow  and  irregular  course  are  so  great,  that  im- 
provement in  symptoms,  and  particularly  in  subjective  symptoms,  must  be 
accepted  with  great  caution  as  proof  of  the  efficacy  of  this  or  of  any  other 
plan  of  treatment.  A  patient  on  whom  the  writer  carried  out  suspension 
said  that  he  was  greatly  benefited  ;  but  the  improvement  was  veiy  doubt- 
ful to  those  Avho  watched  the  case,  and  he  had  been  equally  gratified  by 
the  good  effects  of  a  few  grains  of  salt,  given  as  a  control  experiment  while 
his  symptoms  were  being  recorded.  In  the  absence  of  satisfactory  evi- 
dence of  the  value  of  the  method,  interest  attaches  to  experiments  made  on 
the  dead  body,  which  show  that  its  effect  is  to  straighten  the  vertebral 
curves,  and  to  relax  rather  than  stretch  the  spinal  cord.*  It  may  possibly 
have  some  eff'ect  on  meningeal  adhesions,  possibly  some  on  the  circulation  of 
the  cord ;  but  if  so  Ave  cannot  say  beforehand  whether  either  would  be 
beneficial  or  the  reverse.  On  the  whole,  it  seems  likely  that  the  method 
of  suspension  will  be  finally  abandoned  as  useless  and  dangerous. 

Since  the  above  paragraphs  were  written,  in  1888,  further  experience 
has  confirmed  the  view  then  expressed  of  the  uselessness  of  the  various 
specific  measures  of  treatment  of  Tabes,  with  the  exception,  and  that  only 
in  a  minority  of  cases,  of  a  mercurial  course,  when  syphilis  has  preceded  the 
disease.  In  a  recent  article  by  Eulenburg  (in  the  '  Deutsche  med.  Wochen- 
schrift'  for  Oct.  28th,  1897)  he  insists  on  the  very  chronic  and  unequal 
course  of  the  disease  as  a  perennial  source  of  fallacy  in  estimatinir  the 
efficacy  of  new  methods  of  treatment.  He  is  quite  clear  against  all 
treatment  by  antiphlogistics  and  counter-irritants,  and  against  the  value  of 
silver  nitrate.  He  is  wisely  dubious  as  to  the  effects  of  electricitv  and 
*  See  Dr  Cagney's  paper,  'Med.-Chir.  Trans.,'  Jan.,  1890. 
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hot  and  cold  baths,  sceptical  as  to 
suspension  ;    but  believes  that  the 
spermin  "  (Brown-Sequard's  tluid) 
nient  I 


mercurial  treatment,  and  hostile  to 
subcutaneous  injection  of  so-called 
is  sometimes  followed  by  improve- 


Ataxic  Spastic  Paraplegia. —  Cases  in  which  locomotor  ataxia  is  com- 
bined with  spastic  paraplegia  have  been  described  by  Westphal,  Charcot, 
and  other  writers.  The  ataxic  symptoms  are  not  accompanied  by  the  light- 
ning pains,  or  the  girdle-feel,  or  the  anaesthesia  and  paraesthesia  of  tabes ; 
nor  do  these  cases  present  the  ocular  symptoms — ptosis,  strabismus,  optic 
neuritis,  nystagmus,  or  "  the  Argyll-Robertson  pupil."  The  knee-jerk,  in- 
stead of  being  lost,  is  markedly  increased,  and  clonus  is  present.  Lastly, 
there  is  weakness  of  the  legs,  and  sometimes  of  the  arms,  ending  in  com- 
plete paraplegia  with  pelvic  symptoms.  The  cause  of  these  symptoms  is 
quite  unknown  ;  and  it  is  observable  in  such  cases  that  there  is  no  remark- 
able connection  with  lues  as  in  cases  of  Tabes.  Gowers,  however,  admits 
that  there  are  cases  intermediate  between  this  ataxic  paraplegia  and 
ordinary  Tabes. 

We  may  consider  the  disease  as  a  combination  of  some  of  the  symptoms 
of  tabes  with  those  of  lateral  sclerosis,  and  in  the  cases  which  have  been 
examined  after  death  there  has  been  found  extensive  sclerosis  of  the  lateral 
and  posterior  columns  without  affection  of  the  posterior  nerve-roots  and 
their  adjacent  zones.  The  change,  also,  more  often  extends  above  the 
lumbar  enlargement  than  in  tabes,  and  it  is  far  from  constant  in  its  lateral 
extent,  so  that  it  sometimes  approaches  the  distribution  of  a  diffuse  rather 
than  of  a  columnar  ("  systemic  ")  or  of  a  disseminated  ("  focal  ")  disease. 

The  absence  of  sensory  symptoms  and  the  persistence  of  the  knee-jerk 
depend,  as  Gowers  remarks,  on  the  exemption  of  the  afferent  lower  neuron. 
If  the  knee-jerk  is  not  lost  early  in  the  course  of  spinal  sclerosis  it  is  not 
lost  at  all ;  and  if  it  is  lost  early,  spastic  symptoms  do  not  afterwards  come 
on — i.  e.  it  is  lost  by  breaking  the  reflex  arc  in  its  afferent  half,  and  cannot 
be  restored  by  a  subsequent  stimulation  (or  diminished  inhibition)  of  the 
motor  half. 

Together  with  the  intermediate  cases  mentioned  above,  this  ataxic 
spastic  paraplegia  forms  a  connecting  link  between  typical  Tabes  and 
Friedreich's  hereditary  tabes,  which  will  next  be  noticed. 

The  clinical  recognition  of  this  variety  of  spinal  sclerosis  is  not  diffi- 
cult. Its  prognosis  is  less  grave  than  that  of  cases  of  ordinary  tabes, 
since  its  advance  is  slower  and  the  occurrence  of  pelvic  symptoms  much 
longer  postponed.  The  patients  also  are  free  from  the  distressing  neu- 
ralgia and  amblyopia  of  tabes.  But  no  treatment  is  known  which  avails 
in  removing  their  symptoms. 

Friedreich's  Disease.* — Nicolaus  Friedreich  first  described  in  1863 
('  Virchow's  Archiv,'  vols,  xxvi  and  xxvii),  and  more  fully  in  1876,  an 
hereditary  (or  rather  family  ")  form  of  tabes  which  presents  several  pecu- 
liar features.  He  recognised  it  in  only  three  families  ;  in  each  of  them  it 
attacked  in  succession  several  children  of  the  same  parents,  in  all  nine 
patients,  of  whom  seven  were  girls.  It  began  much  earlier  than  ordinary 
tabes,  at  or  near  the  age  of  puberty,  between  the  thirteenth  and  the 

*  iSz/JJore^m*.— Hereditary  ataxy— Juvenile  ataxia— Hereditflry  tabes  in  children— Here- 
ditary ataxic  paraplegia  (Gowers)- Early  tabes  with  nystagmus  occurring  in  families. 
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eighteenth  years.  Among  eleven  cases  Riitimeyer  found  seven  boys  and 
four  girls,  the  ages  being  all  under  puberty  (1883).  Since  then  further 
observations  have  sho^vn  that  this  form  of  tabes  occasionally  occurs  in  two 
generations,  much  more  often  in  several  brothers  and  sisters ;  that  it 
begins  in  childhood  as  early  as  four,  at  puberty,  or  in  early  adult  life  as 
late  as  twenty-four;  and  that  girls  are  almost  as  often  affected  by  it  as 
boys.    Isolated  cases  also  occur. 

The  disease  is  attended  with  remarkably  little  disturbance  of  sensation ; 
the  prodromal  pains  in  the  limbs  and  the  later  girdle-sensation  round  the 
body  are  absent  or  slight,  and  the  pupils  contract  normally. 

A  peculiar  form  of  nystagmus,  however,  is  sometimes  present  ;  it  is 
characterised  by  occurring  only  when  the  j^atient  endeavours  to  fix  his 
eyes  upon  an  object  before  him ;  the  movements  are  always  bilateral,  and 
are  comparatively  slow,  being  repeated  two  or  three  times  in  a  second. 

Ataxia  begins  in  the  legs,  but  the  upper  limbs  show  a  loss  of  co-ordina- 
tion at  an  early  period.  There  is  occasionally  curvature  of  the  sj^ine  or 
some  form  of  club-foot  jDresent  as  a  complication. 

In  eveiy  instance  there  has  been  a  remarkable  disorder  of  speech.  The 
utterance  is  at  first,  according  to  Calloud,  slightly  lisping ;  it  then  becomes 
stammering,  but  not  as  observed  by  the  jDresent  writer  slurred  and  almost 
unintelligible,  as  in  Dementia  paralytica ;  nor  is  it  slow  and  accentuated  as 
in  multiple  sclerosis.  The  skin  and  joints  are  unaffected.  Knee-jerk  is 
absent.    The  senses  and  the  mental  faculties  are  perfect. 

The  duration  of  these  cases  has  been  very  long ;  in  one  instance  it  Avas 
more  than  thirty  years. 

Choreiform  movements  of  the  face  and  limbs  have  been  obsen'ed  some- 
times as  the  first  symptom,  so  that  the  disease  has  been  mistaken  for 
chorea.  Clinically  it  resembles  insular  sclerosis  or  functional  spasmodic  dis- 
orders as  much  as  it  does  ordinary  tabes. 

After  death  sclerosis  of  the  posterior  columns,  including  the  root-zones 
and  nerve-roots,  has  been  found  by  Friedreich  and  subsequent  observers  ; 
but  the  direct  cerebellar  tract  and  the  internal  posterior  column  of  GoU 
have  also  been  affected.  In  some  cases  of  hereditary  ataxia  the  cerebellum 
has  been  found  wasted,  but  probably  these  should  be  entirely  separated 
from  those  of  Friedreich's  disease.  In  two  cases  (Friedreich  and  Kahler 
and  Pick)  the  entire  cord  was  remarkably  small. 

I  have  at  present  (1880)  under  observation  a  typical  example  of  Friedreich's  ataxy. 
The  patient,  a  medical  man,  was  first  noticed  to  be  uncertain  in  his  ^ait  when  about  six- 
teen years  old.  He  was  one  day  walking  across  a  plank  in  a  house  that  was  being  built, 
when  he  tottered ;  afterwards  he  remembers  that  he  had  to  be  careful  not  to  go  n^ear  the 
■edge  of  the  path  where  it  was  raised  above  the  road.  But  he  came  to  the  hospital  as  a 
student,  passed  his  examinations,  went  into  practice,  and  took  a  wife.  At  the  age  of  about 
twenty-five  he  was  obliged  to  give  up  his  profession  on  account  of  increasing  inability  to 
walk  or  ride;  he  became  unable  to  write,  and  his  speech  became  laboured  and  thick.  In 
1878,  when  he  was  thirty,  he  could  just  walk  from  one  room  to  another  with  assistance; 
there  was  even  then  but  little  impainnent  of  sensation  in  his  feet;  when  he  moved  his  lips 
in  speaking  a  large  number  of  the  facial  muscles  were  thrown  into  action,  so  that  the 
mouth  became  drawn  outwards  into  a  meaningless  smile;  the  words  were  tolerably  distinct 
but  some  syllables  were  slurred  over,  and  others  pronounced  too  strongly.  The  nystagmus 
was  very  obvious  when  he  was  told  to  direct  his  eyes  to  either  side.  He  is  a  member  of  a 
highly  neurotic  family,  and  one  sister  suffered  from  some  form  of  paralysis,  but  whether 
her  case  is  like  his  I  do  not  know. — C.  H.  F. 

We  once  had  three  brothers  in  Guy's  Hospital  suffering  from  this 
juvenile  family  type  of  ataxia  with  nystagmus.  The  case  of  one  of  them 
is  reported  in  the  forty-fourth  volume  of  our  '  Reports '  (1887).  and  is 
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identical  with  one  of  the  five  cases  in  the  same  family  recorded  by  Dr 
Gowers  in  the  fom'teenth  volume  of  the  Clinical  Society's  '  T  I'ansactions.' 
One  of  them  died  under  the  late  Dr  Moxon's  care.  Sections  of  the  cord 
were  made  by  Dr  Pitt,  and  are  described  and  figured  by  him  in  the  article 
referred  to.  They  showed  sclerosis  of  the  posterior  colimins  (both  Bur- 
dach's  and  Goll's),  with  similar  change  in  the  crossed  pyramidal  and  cere- 
bellar tracts.  The  anterior  columns,  which  also  have  been  sometimes 
foimd  affected,  were  free,  and  the  grey  substance  normal.  The  lesion  was 
most  marked  in  the  cervical  and  dorsal  regions,  but  the  cord  in  its  whole 
length  was  remarkably  small,  as  if  from  congenital  atrophy. 

Dr  J.  A.  Ormerod  published  a  critical  digest  of  the  recorded  cases  of 
this  remarkable  form  of  disease  in  •  Brain '  for  April,  1884 ;  and  Dr  Bury  in 
the  ninth  volume  of  the  same  journal.  Dr  Everett  Smith  (quoted  by 
Gowers)  has  collected  no  less  than  fifty-seven  cases  in  the  '  Boston  Medical 
and  Surgical  Journal '  for  Oct.  15th,  1885. 

The  progress  of  Friedreich's  ataxia,  like  that  of  tabes,  is  very  slow,  but 
very  sure.  No  treatment  is  of  any  service  except  for  the  temporary  relief 
of  symptoms. 

Hereditary  cerebellar  ataxia. — In  1893  Marie  described  in  the  '  Se- 
maine  Medicale  '  a  series  of  cases,  some  observed  by  himself,  others  already 
recorded  by  Fraser  ('  Glasgow  Med.  Journ.,'  1880),  Noune  ('  Archiv  f. 
Psych.,'  1891),  and  Sanger  Brown,  of  Chicago  (in  the  fifteenth  volume  of 
■  Brain,'  1892),  and  proposed  to  class  them  together  under  the  above  title. 
They  resemble  cases  of  Friedreich's  ataxia  in  being  hereditary — or  rather 
in  occurring  in  families,  co-heral  or  collateral  in  distribution.  The  gait, 
however,  is  not  the  staggering  gait  of  tabes,  but  the  reeling  gait  of  cere- 
bellar disease,  the  knee-jerk  is  increased  instead  of  being  diminished,  and 
there  are  no  deformities,  like  the  spinal  cm'vature  and  club-foot  above 
described. 

In  the  few  cases  which  have  been  examined  after  death,  the  cerebellum 
has  been  found  atrophied,  not  hardened ;  and  in  none  has  sclerosis  of  the 
postero-lateral  cokmms  of  the  cord  been  present ;  but  other  lesions  of  both 
brain  and  cord  have  been  observed. 

The  disease  begins  gradually  in  young  adults  of  either  sex.  Beside  the 
vertigo  and  spastic  symptoms,  there  are  frequently  choreiform  movements, 
dysphagia,  and  disturbance  of  accommodation  of  vision  and  of  colour-j^er- 
ception,  but  neither  Robertson's  pupil  nor  optic  neuritis. 

The  diagnosis  from  ordinary  tabes  and  from  Friedreich's  ataxia  de- 
pends upon  the  above  characters,  that  from  tumour  of  the  cerebellum  upon 
the  absence  of  headache,  vomiting,  and  optic  neuritis. 

Beyond  the  collateral  distribution  the  aetiology  is  unknown,  and  the 
prognosis  is  that  of  slowly  ingravescent  progress  towards  a  fatal  issue. 
The  reader  is  referred  to  an  excellent  account  of  this  curious  malady  by 
Dr  Ormerod  (in  '  Brain,'  1895),  and  to  the  articles  by  Grainger  Stewart 
and  by  Ferrier  in  the  seventh  volume  of  '  Allbutt's  System '  (pp.  157  and 
38  i). 
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"Tremor  oritur  a  spiritibus  auimalibus  per  apertas  valvulas  in  oppositos  musciilos  in- 
rtuentibus,  qui  spiritus  .  .  .  istas  non  clauduut;  ut  ventus  seiiiiapertam  januam  nou 
cliiudit." — JOH.  DoL^US, '  Medica  doguiatica,'  1691. 

Ristory— Symptoms — Anatomy— etiology — Diagnosis — Prognosis  and  treatment 
— Comparative  frequency  of  diseases  of  the  sjnnal  cord  in  Jwspital  practice. 

Synonyms. — Multiple  cerebro-spinal  sclerosis — Disseminated  sclerosis.— 
Fr.  Sclerose  en  plaques  (Vulpian) — Sclerose  en  ilots  multiples  et  dissemines 
(Liouville). — Germ.  Multiple  inselformige  Sclerose  (Leube) — Herdweise 
Sclerose. 

In  Cruveilhier's  '  Atlas  of  Pathological  Anatomy,'  published  betAveen 
1835  and  1842,  there  are  figures  taken  from  four  patients  which  represent 
the  spinal  cord  affected  with  "  grey  degeneration,"  in  the  form  of  patches 
scattered  irregularly  through  its  substance.  In  two  of  these  cases  he  also 
gave  the  clinical  features  of  the  disease.  About  the  same  time  Carswell 
figured  the  same  lesions  in  his  '  Illustrations  of  the  Elementary  Forms  of 
Disease  '  (1838),  and  Marshall  Hall  described  the  characteristic  symptoms 
in  his  '  Diseases  of  the  Nervous  System '  (1841).  Although  from  time  to 
time  similar  cases  were  recorded,  it  was  not  until  1866  that  a  series  of 
observations  made  at  the  Salpetriere  proved  that  the  lesion  in  question  is 
clinically  marked  by  a  remarkable  group  of  symptoms,  so  that  it  can  often 
be  recognised  during  life.  These  researches  were  made  by  Charcot,  Vulpian, 
and  Bouchard.  The  subject  was  soon  taken  up  in  Germany,  and  in  England 
the  late  Dr  Moxon  published  a  case  in  the  '  Lancet,'  1873,  and  a  paper  con- 
taining eight  cases  in  the  '  Guy's  Hospital  Reports '  for  1875. 

Cruveilhier's  drawings  show  that  the  bulb  and  the  pons  are  affected  as 
well  as  the  cord,  and  the  same  morbid  change  has  since  been  found  in  the 
hemispheres.  Insular  sclerosis  might  therefore  Avith  equal  justice  be 
placed  among  cerebral  diseases  ;  indeed,  several  of  its  symptoms  are  cere- 
bral. Hence  its  most  appropriate  place  seems  at  present  to  be  between 
diseases  of  the  cord  and  those  of  the  brain. 

The  slow  and  hopeless  course  of  the  disease  accounts  perhaps  for  its 
not  having  been  earlier  recognised  in  the  wards  of  ordinary  hospitals  ;  more 
cases  were  probably  discoverable  in  workhouses  and  asylums.  Dr  Fagge 
was  unable  to  find  a  single  case  in  the  post-mortem  records  of  Guy's  Hos- 
pital between  1854  and  1873  ;  but  in  the  ten  years  1880  to  1889  inclusive  we 
had  12  cases,  and  since  1889  till  now  (1899)  36. 

Symptoms. — That  the  clinical  features  of  disseminated  sclerosis  should 
vary  in  different  cases  is  no  more  than  we  should  expect  from  the  irreo-ular 
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distribution  of  the  patches.  Charcot  spoke  of  it  as  polymorphous  in  its 
cHnical  aspect.  He  with  other  French  writers  describes,  in  addition  to  the 
••  cerebro-spinal  "  form  of  the  disease,  separate  spinal "  and  "  cerebral  " 
and  ••  bulbar  "  forms.  However,  notwithstanding  such  variations,  the  sym- 
ptoms present  a  degree  of  uniformity  which  is  remarkable.  This  uni- 
formity Dr  Moxon  regarded  as  "  a  constant  average  result  of  the  numerous 
points  of  disease ; "  but  the  explanation  leaves  much  unexplained. 

We  may  refer  disturbance  of  the  special  senses  to  sclerosis  of  their 
nerves,  spasms  to  implication  of  the  lateral  columns,  and  mental  sym- 
ptoms to  cerebral  lesions ;  but  neither  in  this  disease  nor  in  tabes  could 
we  have  predicted  the  symptoms  from  the  anatomical  lesions. 

Early  prodromal  symptoms  are  sometimes  observed  which,  according 
to  Dr  Buzzard,  closely  simulate  hysteria — loss  of -power  or  numbness  in 
one  limb,  pins  and  needles,  etc. 

The  first  characteristic  symptom  is  a  peculiar  tremor,  which  was  for- 
merly confounded  with  paralysis  agitans.  There  are,  in  fact,  records  of  two 
cases  diagnosed  as  examples  of  that  affection  by  Skoda  and  by  Hasse  re- 
spectively, in  which  patches  of  sclerosis  in  the  nervous  centres  were 
discovered  after  death.  In  paralysis  agitans,  however,  the  trembling 
movement  is  less  extensive,  more  regular,  and  more  rhythmical  than  in 
insular  sclerosis ;  it  goes  on  at  rest,  and  is  not  increased  by  voluntaiy  move- 
ments. When  a  patient  with  insular  sclerosis  lifts  his  hand,  the  oscilla- 
tions increase  in  amplitude  as  it  is  raised,  until  they  become  violent  as  well 
^is  disordered.  If  he  is  asked  to  carry  a  cup  to  his  lips  it  is  more  and  more 
shaken  until  at  last  it  is  dashed  against  the  teeth,  and  its  contents  are  spilt. 
In  slight  movements  the  tremor  is  not  so  marked;  and  the  handwriting, 
although  shaky,  long  remains  legible. 

There  is  no  agitation  of  the  muscles  as  long  as  they  are  at  rest  and 
supported.  When  the  patient  is  lying  in  bed  one  could  not  tell  that 
anything  is  the  matter ;  but  as  soon  as  he  is  asked  to  sit  up,  the  arms, 
and  then  the  head  and  neck,  begin  to  oscillate.  When  he  is  resting  in  a 
chair  the  arms  are  quiet,  but  the  head  may  still  continue  to  show  a  slight 
tremulous  movement.  If  he  attempts  to  get  on  his  feet  the  whole  trunk 
and  all  the  limbs  become  violently  shaken,  so  that  in  severe  cases  stand- 
ing is  out  of  the  question.  Mental  emotion  or  excitement  greatly  aggra- 
vates the  tremoi'.  The  tremors  of  insular  sclerosis  are  earliest  and  most 
marked  in  the  arms,  next  in  the  head  and  neck,  next  in  the  legs,  and  lastly 
in  the  trunk.  The  facial  muscles  are  seldom  or  never  affected  with  these 
tremors.  The  tremors  are  really  slow — not  above  6  or  (S  in  the  second ;  but 
as  Dr  Pitt  remarks,  they  seem  to  be  quicker  from  the  amplitude  of  the  move- 
ments of  the  hand. 

Secondly,  nystagmus  is  commonly  present.  It,  however,  differs  some- 
what from  the  ceaseless  oscillation  of  the  eyeballs  with  wliich  ophthalmic 
surgeons  are  familiar.  As  Dr  Moxon  pointed  out,  it  is  absent  so  long  as 
the  eyes  are  at  rest,  showing  itself  only  when  they  are  directed  to  an 
object.  In  this  particular  it  agrees  with  the  intention  tremors,"  as  the 
German  writers  call  the  movements  described  in  the  last  paragraph.  It 
also  agrees  with  the  nystagmus  observed  in  Friedreich's  hereditary  ataxy 
(see  p.  707) ;  so  that  both  Friedreich  and  Erb  thought  that  the  anatomical 
lesion  might  jsrove  the  same. 

A  third  characteristic  symptom  of  disseminated  sclerosis  is  a  peculiar 
affection  of  the  speech.    The  pronunciation  is  slow  and  monotonous,  as  if 
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the  utterance  of  each  syllable  was  an  effort.  With  this  drawling,  inter- 
rupted, or  staccato  speech,  the  separate  syllables  are,  with  few  exceptions, 
distinct.  Charcot  found  the  letters  l,  p,  and  g  most  apt  to  be  slurred  over ; 
I)r  Pitt  thinks  the  difficulty,  if  any,  is  with  g,  p,  R,  and  d.  German  writers 
describe  the  articulation  as  "  scanning,"  each  syllable  being  pronounced 
separately.  In  advanced  stages  speech  may  become  quite  unintelligible. 
The  voice  is  pitched  in  a  monotone,  and  so  is  remarkably  wanting  m  the 
cadence  which  gives  expression.  Leube  found  with  the  laryngoscope  that 
the  vocal  cords,  although  capable  of  closing  the  glottis,  were  yet  able  to 
relax,  and  liable  to  changes  of  tension  ('  Deutsches  Archiv,'  1871). 

In  addition  to  these  more  distinctive  symptoms,  there  are  others  which 
belono-  to  disseminated  sclerosis  in  common  with  other  diseases  of  the 
nervous  system. 

The  gait  is  often  from  an  early  stage  spastic  in  character.  The  cuta- 
neous reflexes  are  usually  normal,  but  sometimes  they  are  increased,  knee- 
jerk  is  exaggerated,  and  clonus  often  present.  The  extension-plantar  re- 
flex, first  noticed  by  Babinsky  in  1898,  and  described  above  (p.  652),  is 
present.  In  the  later  stages  there  is  a  tendency  for  the  lower  limbs  to 
become  rigidly  extended  and  adducted — a  condition  at  first  transitory,  but 
afterwards  permanent.  Moxon  mentions  that  one  of  his  patients  was 
obliged  to  sit  in  an  elbow-chair.,  so  that  when  her  legs  stiffened  she  could 
hold  on  to  the  arms  and  save  herself  from  sliding  down  on  to  the  floor. 
Such  early  contractions  are  painless,  but  at  a  later  period  a  painful  flexion 
of  the  limbs  is  not  infrequent.  In  ordinary  cases  there  is  no  reaction  of 
degeneration,  and  the  muscles  react  to  both  currents  until  they  finally 
undergo  atrophy. 

Subjective  sensations  of  numbness  and  other  pai'sesthesise  are  not 
uncommon,  although  they  were  absent  in  Moxon's  eight  cases  ;  anaesthesia , 
or  impairment  of  tactile  sensibility,  can  seldom  be  made  out.  but  was  present 
in  a  case  of  Dr  Pitt's.* 

Symptoms  of  locomotor  ataxia  are  now  and  then  present  in  disseminated 
sclerosis  ;  this  is  supposed  to  depend  upon  the  existence  of  patches  in  the 
posterior  columns  of  the  cord. 

After  a  long  time  ijarayltgia  usually  develops  itself,  but  the  functions 
of  the  pelvic  organs  are  scarcely  affected.  Constipation  is  frequent,  but 
there  is  no  incontinence  of  faeces,  the  sexual  organs  retain  their  powers,  and 
there  is  no  retention  of  urine  until  the  latter  stages  of  the  disease. 

Among  other  cephalic  symptoms  amblyopia  often  occurs,  with  narrow- 
ing of  the  field  of  vision  and  achromatopsy,  and  transient  dijjlojoia-  from 
ocular  paresis  is  not  infrequent  at  an  early  stage  of  the  disease.  Charcot 
observed  that  the  impairment  of  sight  rarely  goes  on  to  complete  amaurosis, 
even  when  the  optic  nerves  have  been  found  sclerosed  in  their  whole 
thickness ;  and  he  referred  this  to  the  persistence  of  naked  axis-cylinders  in 
the  midst  of  the  diseased  tissues.  The  optic  discs  are  often  found  altered, 
and  when  there  is  total  blindness  they  have  been  found  in  a  state  of  white 
atrophy.  Any  degree  of  optic  neuritis  with  disturbed  vision  may  be  an 
important  indication  of  an  early  stage  of  insular  sclerosis.  The  pupils 
are  unaffected  throughout  the  disease  ;  but  headache,  giddiness,  and  sleep- 
lessness are  not  infrequent. 

As  the  disease  slowly  advances,  the  meinory  and  intelligence  become 


*  'Guv's  Hosp.  Gazette,'  May,  1900,  pp.  209  and  259. 
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gradually  impaired,  and  the  patient  sometimes  bursts  into  uncontrollable 
laughter,  or  cries  without  cause.  The  mental  condition  most  often  observed 
IS,  however,  rather  the  self-satisfaction  of  paralytic  dementia,  or  the  con- 
tented apathy  of  myxoedema,  than  either  melancholy  or  irritability  of 
temper.    Patients  with  insular  sclerosis  always  say  they  are  better. 

Charcot  noticed  a  peculiar  fades  ;  the  expression  vague  and  uncertain ; 
the  lips  drooping  and  half  opened  ;  the  features  wearing  an  air  of  dulness 
or  stupidity.  In  certain  cases  the  cUlire  des  grandeurs  and  other  symptoms 
of  general  paralysis  develop  ;  in  others  the  mental  condition  passes  into 
melancholia,  with  refusal  of  food.  Brissaud  believes  that  the  uncontrollable 
laughter  which  marks  some  cases  of  insular  sclerosis  points  to  patches  in 
the  anterior  part  of  the  thalamus. 

A  curious  feature,  which  is  observed  in  about  one  fifth  of  the  cases  of 
disseminated  sclerosis,  is  the  occurrence  of  attacks  of  stupor,  followed  by 
transitory  lieiniplegia.  These  apoplectiform  seizures  are  attended  with 
flushing  of  the  face,  a  rapid  pulse,  and  a  temperature  raised  to  104°  or 
even  lOG*^.  The  coma  lasts  for  a  day  or  two,  and  then  passes  off  into 
sleep.  Sometimes,  however,  a  seizure  of  this  kind  is  directly  fatal ;  one 
of  Moxon's  patients  died  so  in  about  twenty-four  hours.  Such  an  attack, 
even  Avhen  it  is  recovered  from,  seems  always  to  lead  to  aggravation  of  the 
general  symptoms  of  the  disease. 

Lastly,  in  some  exceptional  cases  atrophic  paralysis  affects  the  upper  or 
lower  limbs,  the  face,  or  the  trunk.  At  the  same  time  their  electrical  ex- 
citability, which  otherwise  remains  normal,  is  lowered;  and  the  natural 
reaction  is  replaced  by  the  reaction  of  degeneration.  Charcot  says  that  the 
characteristic  symptoms  of  bulbar  paralysis  sometimes  show  themselves, 
and  so  dysphagia  or  paroxysmal  dyspnoea  may  be  the  immediate  cause  of 
death. 

It  is  obvious  that  many  of  the  above  symptoms  of  insular  sclerosis  are 
due  to  the  disease  invading  the  lateral  or  the  posterior  columns,  the 
anterior  cornua  or  the  nuclei  in  the  bulb  and  cerebrmTi,  so  as  to  pro- 
duce the  symptoms  which  belong  to  tabes,  to  spastic  paralysis,  or  to  atro- 
phic, spinal,  or  bulbar  palsy  respectively.  The  final  paraplegic  period, 
again,  with  bedsores,  retention  of  urine,  and  other  pelvic  symptoms,  belongs 
to  the  last  stage  of  all  chronic  disease  of  the  cord. 

Anatomy. — As  a  rule  the  morbid  change  is  at  once  obvious  when  the 
nervous  centres  are  examined  in  the  yost-mortem  room.  Bourneville,  how- 
ever, recorded  one  case  in  which  they  appeared  to  be  healthy  until  the 
microscope  was  used.  The  patches  of  sclerosis  are  rounded  or  elliptical  or 
irregular  in  form.  In  the  cord  they  come  to  the  surface,  and  are  some- 
times seen  through  the  pia  mater.  In  the  brain  they  affect  the  white 
substance  of  the  hemispheres,  and  scarcely  ever  penetrate  into  the  cortex, 
but  thev  are  often  visible  on  the  surface  at  the  base.  In  the  basal 
ganglia,  the  pons,  and  the  cord,  they  show  no  tendency  to  spare  the  grey 
matter,  or  to  affect  one  column  or  cornu  more  than  another.  Hence 
Insular  Sclerosis  is  not  a  "  systemic  "  disease  in  its  distribution,  nor  focal, 
nor  transverse,  but  essentially  indiscriminate  or  scattered.*    The  grey 

*  See  an  excellent  plate  in  Dr  Bramwell's  work,  which  shows  the  distribution  of  the 
patches  of  sclerosis  throughout  the  cord  in  a  well-marked  case,  and  the  way  in  which  they 
stain  with  carmine.  This  is  an  example  of  the  larger  sized  islands.  In  Moxon's  paper 
in  the  Guy's  'Reports'  (1875)  is  a  coloured  drawing  of  the  centrum  ovale,  with  smaller 
sclerotic  patches,  and  a  microscopic  section  of  the  cord. 
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patches  are  often  scattered  in  large  numbers  throughout  the  white  matter 
of  the  hemispheres,  the  pons  and  thalamus ;  but  the  cerebellum  seldom  con- 
tains many.  A  similar  change  is  frequently  present  in  the  optic  nerves,  the 
olfactory  bulbs,  and  the  roots  of  the  various  cranial  and  spinal  nerves. 
In  the  peripheral  trunks  it  has  only  occasionally  been  recognised :  Moxon 
found  the  brachial  plexus  in  one  case  normal  on  each  side. 

The  oldest  patches  feel  hard,  but  recent  ones  are  softer  than  the  rest 
and  of  a  reddish  grey  tint,  pinkish  when  exposed  to  the  air,  but  gradually 
become  yellowish  grey  and  less  translucent.  They  may  either  project  some- 
what above  the  cut  surface,  or  lie  at  the  same  level,  or  be  slightly  de- 
pressed, the  first  condition  being  probably  the  most  recent  and  the  last  the 
oldest.  They  vary  from  a  microscopic  minuteness  up  to  the  size  of  a  hazel- 
nut or  more.  Histologically  they  present  the  characteristic  appearances  of 
chronic  interstitial  or  grey  degeneration.  Charcot  believed  that  naked  axis- 
cylinders  persist ;  and  their  persistence,  after  having  long  lost  their  sheath 
of  myelin,  is  confirmed  by  several  recent  observers.  The  neuroglia  is 
highly  fibrillated  and  felted  together. 

The  affected  parts  are  found  not  to  be  so  sharply  defined  at  their  edges 
as  they  appear  to  the  naked  eye  ;  on  the  contrary,  the  sclerosis  fades  off 
very  gradually  into  the  healthy  tissue.  Moxon  remarked  that  granule-cells 
are  more  numerous  at  the  circumference  of  the  patches  (and  even  in  the 
apparently  normal  brain-substance  beyond)  than  towards  their  centres. 
Deiters's  cells  and  corpora  amylacea  are  present,  as  in  other  forms  of 
sclerosis. 

Patliology. — The  nature  of  the  change  in  the  nervous  centres  is  appa- 
rently the  same  as  we  have  described  in  spastic  jDaraplegia  and  in  tabes ; 
but  the  distribution  is  different.  The  lesion  is  not  columnar  or  sys- 
temic in  transverse  distribution,  nor  is  it  confined  longitudinally  to  the 
lumbar,  dorsal,  cervical,  or  bulbar  part  of  the  cord,  but  is  i^resent  in  all 
these  regions,  and  also,  unlike  the  other  scleroses  of  the  cord,  in  the  jwns 
and  in  the  white  substance  of  the  brain. 

The  same  question  which  has  met  us  in  other  cases  arises  here.  Does 
the  morbid  process  begin  in  atrophy  of  the  ners'ous  element,  or  in  inter- 
stitial inflammation  of  the  neui'Oglia?  In  this  case,  unlike  that  of  tabes, 
it  is  still  generally  held  that  it  begins  in  the  neuroglia,  and  ^Drobably  in 
the  lymphatic  sheaths  of  the  blood-vessels.  Marie  conjectures  that  the 
disease  is  toxic,  and  affects  the  nervous  system  through  the  blood  supplied 
to  it ;  while  Nothnagel  and  Strtimpell  regard  the  patches  as  being  really 
neoplastic,  not  inflammatory  or  degenerative,^ — in  fact,  gliomata. 

Why  such  disseminated  lesions  should  cause  so  uniform  a  set  of  sym- 
ptoms is  not  clear ;  but  the  symptoms  are  not  so  uniform  or  so  unique 
as  was  at  first  supposed.  Nystagmus  is  present  in  other  diseases,  the 
mental  symptoms  are  associated  only  with  cerebral  distribution  of  the 
sclerotic  insulte,  and  spastic  symptoms  only  accompany  implication  of  the 
lateral  columns. 

Charcot  suggested  that  the  peculiar  tremors  depend  upon  the  persistence 
of  naked  axis-cylinders  in  the  parts  affected  with  the  sclerosis,  and  conceives 
that  the  transmission  of  volitional  impulses  may  become  interrupted  and, 
as  it  were,  jerking.  Ordenstein  is  disposed  to  think  that  the  tremor  de- 
pends in  some  way  upon  the  presence  of  patches  in  the  pons  and  still 
higher  in  the  motor  tracts,  and  Erb  says  that  an  analysis  of  twenty-two 
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recent  cases  tends  to  support  the  notion  of  the  connection  of  this  symptom 
with  abundant  islets  in  the  mesencephalon. 

The  natural  allies  of  insular  sclerosis  are  dementia  paralytica  and 
spastic  paralysis. 

Etiology. — Disseminated  sclerosis  is  now  ascertained  to  be  equally 
frequent  in  both  sexes,  although  Charcot  found  twenty-five  females  to  nine 
males  among  the  first  thirty-four  cases  which  he  collected.  The  age  at 
which  it  most  frequently  develops  itself  is  between  twenty  and  thirty-five, 
but  it  has  been  several  times  obsen-ed  at  puberty,  and  instances  of  its 
occurrence  in  childhood  have  been  recorded.  It  has  seldom  been  known 
to  begin  in  persons  over  forty  years  old.  Kow  and  then  it  has  occurred  in 
two  children  of  the  same  parents. 

Like  other  chronic  affections  of  the  cord,  it  has  been  ascribed  to  chills," 
to  falls  and  blows  on  the  head,  and  to  moral  shock,  mental  excitement, 
or,  as  it  is  now  called,    worry  "  and  overstrain.''* 

Charcot  cited  instances  in  which  the  disease  began  dm-ing  convalescence 
from  enteric  fever,  cholera,  or  smallpox,  and  it  may  or  may  not  have  been 
preceded  by  syphilis.  It  has  also  been  ascribed  to  influenza  and  to 
plumbism.  All  that  we  can  conclude  is  that  these  several  antecedents  do 
not  protect  a  person  from  insular  sclerosis. 

Diagnosis.~ll\i\^  is  not  ahvays  easy,  and  in  some  cases  impossible, 
especially  in  the  earlier  stages  of  the  disease,  when  the  characteristic  triad 
■of  symptoms  is  absent.  Tremors,  precisely  like  those  which  are  present  in 
this  disease,  may  occur  not  only  in  mercurial  poisoning  (when  the  history 
will  in  most  cases  remove  all  doubt),  but  also  when  the  lesion  is  a  "  chronic 
cervical  meningitis  with  cortical  sclerosis,"  and  even  where  it  is  a  primary 
or  consecutive  sclerosis  of  the  lateral  columns.''  The  presence  or  absence  of 
the  other  characteristic  symptoms  of  these  affections  must  guide  the  observer 
to  a  decision  so  far  as  they  are  concerned. 

The  diagnosis  from  paralysis  agitans  is  not  the  most  difficult,  for  that 
■disease  occurs  in  older  patients,  the  tremors  continue  Avhen  the  muscles  are 
at  rest,  and  affect  the  fingers  more  than  the  arms,  and  the  trunk  more  than 
the  head ;  their  amplitude  is  smaller  and  more  uniform,  and  their  rate  is 
generally  quicker.  Moreover,  they  are  not  originated  or  much  increased  by 
the  patient's  voluntary  attempt  to  move.  In  paralysis  agitans,  again,  the 
shake  precedes  the  palsy,  Avhereas  slight  loss  of  power  in  w'alking  is  often 
the  earliest  symptom  of  insular  sclerosis,  as  in  a  typical  case  recorded  in 
1875  by  Dr  Goodhart,  in  a  woman  of  thirty-eight,  where  characteristic 
lesions  were  found  after  death  ("  Path.  Trans.,'  xxvii,  p.  17). 

Diagnosis  of  insular  sclerosis  from  tabes,  from  Friedreich's  ataxia,  from 
spastic  paralysis  and  bulbar  palsy,  probably  means  only  that  in  mixed 
forms  of  disease  w-e  must  distinguish  clinically  the  characters  of  one  type 
which  are  complicated  by  some  usually  associated  with  another.  Corre- 
sponding coincidences  of  posterior,  lateral,  anterior,  cornual,  or  bulbar 
sclerosis  with  disseminated  cerebro-spinal  sclerosis  have  been  found  po'^t 
mortem. 

The  usual  tremors  are  occasionally  absent,  and  not  only  in  the  later 
stages  of  the  disease,  as  Charcot  supposed,  for  Erb  refers  to  several  cases  in 

*  Bauwinkel  records  a  case  in  wliich  a  man  fell  into  water  and  allowed  liis  clothes  to 
dry  upon  him,  three  days  before  the  first  symptoms  of  insular  sclerosis  appeared. 
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which  they  were  wanting  throughout  the  whole  course  of  the  disease.  He 
cites  Westphal  and  Killian,  who  recorded  instances  to  the  same  effect. 

Occasionally  cases  which  during  life  presented  the  characteristic  speech, 
nystagmus,  tremors,  and  increased  knee-jerk  have  after  death  failed  to  show- 
insular  sclerosis  of  the  brain  and  cord.  Some  of  these  were  probably  cases  of 
dementia  paralytica  (general  pai-alysis  of  the  insane);*  others  of  cerebral 
tumour.  But  others  of  such  cases  recorded  by  Westphal  and  Strlimpell 
were  certainly  without  any  lesion  of  brain  or  cord  at  present  discoverable. 
They  are,  however,  so  rare  as  scarcely  to  disturb  a  diagnosis.  It  is  of  much 
greater  practical  importance  to  be  on  one's  guai'd  against  mistaking  //^/s- 
teria  for  disseminated  sclerosis  in  women.  Moxon  sa^v  several  patients 
about  whom  he  had  for  a  time  been  in  doubt,  but  who  completely  recovered. 
See  also  Dr  Buzzard's  instructive  address  before  the  Neiu-ological  Society  on 
the  ■•  Simulation  of  Hysteria  by  Organic  Disease  of  the  Nervous  System  " 
{'  Lancet,'  Jan.  2.3rd,  1890,  and  '  Brain,'  Feb.,  1890).  Perhaps  the  most 
characteristic  symptoms  of  insular  sclerosis  as  against  hysteria  are  Babin- 
sky's  extension-reflex  and  the  presence  of  optic  neuritis. 

The  writer  had  a  remarkable  case  of  acute  paraplegia  in  a  young  woman 
under  his  care  in  Guy  s  Hospital  in  November,  1896.  She  had  shortly  be- 
fore been  admitted  under  Dr  Taylor  with  symptoms  of  acute  meningitis  ; 
pelvic  symptoms  speedily  appeared,  and  then  spastic  characters  developed. 
The  case  became  chronic,  but  after  many  weeks,  lateral  nystagmus,  staccato 
speech,  and  intention-tremors  gradually  appeared,  and  the  case  became 
clinically  one  of  insular  sclerosis.  Finally  the  paraplegia  and  these  later 
symptoms  diminished,  and  she  at  last  recovered. 

Course,  ijrogiiosis,  and  treatment. — This  remarkable  disease  usually 
begins  insidiously,  with  slight  giddiness,  aft'ections  of  sight  or  hearing, 
or  with  weakness  in  the  legs  and  difficulty  in  walking.  As  an  exception  it 
may  commence  more  suddenly,  perhaps  with  an  epileptiform  fit. 

The  course  of  insular  sclerosis  is  irregularly  but  slowly  progressive, 
although  remissions  in  the  symptoms  may  occur  spontaneously  or  under 
treatment,  and  last  for  months.  The  average  duration  of  the  disease  is  said 
to  be  from  five  to  ten  years,  the  most  rapidly  fatal  course  about  one  year 
from  the  commencement,  and  the  longest  seventeen  years.  This,  however, 
applies  to  cerebro-spinal  cases ;  those  in  which  spinal  symptoms  alone  are 
present  may  go  on  for  twenty  years. 

If  death  does  not  occur  in  one  of  the  ways  already  mentioned — hemi- 
plegia, epilepsy,  paralytic  dementia,  or  paraplegia  with  bedsores  and  cystitis 
— it  is  generally  caused  by  some  intercurrent  disease,  such  as  pneumonia, 
pleurisy,  diarrhoea,  oedema  of  the  glottis,  or,  most  frequent  of  all,  phthisis. 
As  a  rule,  cases  of  insular  sclerosis  are  less  protracted  than  those  of  tabes. 

Few-  remedies  have  been  found  of  any  service.  The  administration  of 
strychnia  or  of  nitrate  of  silver  has  sometimes  appeared  to  diminish  the 
tremor  and  the  w^eakness  of  the  lower  limbs,  but  only  for  a  time.  Some 
physicians  have  seen  transitory  benefit  follow-  the  cold  Avater  treatment, 
galvanism,  or  the  subcutaneous  injection  of  arsenic.  Many  of  the  di'ugs 
given  probably  do  harm.  The  only  rational  treatment  is  to  alleviate  indi- 
vidual symptoms,  and  to  make  the  patient  as  comfortable  as  he  can  be 
made — particularly  to  keep  him  warm.  The  few  cases  like  that  mentioned 
above  which  ultimately  recover,  if  the  diagnosis  is  admitted  to  be  correct, 
do  not  seem  to  have  been  decided  by  any  special  line  of  treatment. 

*  Sec  Dr  Uristowe's  cases  in  his  collected  papers  on  diseases  of  the  nervous  system. 
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Before  passing  on  to  our  next  subject,  Diseases  of  the  Brain,  it  may  be 
of  interest  to  give  the  reader  some  notion  of  the  rehitive  frequency  of  the 
Diseases  of  the  Spinal  Cord  which  we  have  been  describing,  as  seen  in  the 
wards  of  a  large  London  hospital.  For  the  tirst  set  of  statistics  the  writer 
is  indebted  to  his  former  house-physicians— Dr  Halstead,  now  of  Ramsgate, 
and  Dr  E.  W.  Goodall— for  1880—1889,  and  to  these  he  has  added  the  statis- 
tics of  the  hospital  registrar  for  the  following  nine  years  (1890—1898). 

^Among  301  consecutive  cases  of  diseases  of  the  spinal  cord  there  were 
167  of  imraplegia — 105  men  to  G2  women. 

These  might  be  classified  as  follows,  on  the  plan  adopted  in  the  chapter 
with  that  heading:. 

(a)  Paraplegia  due  to  intrinsic  causes :  78  cases,  25  with  symptoms  of 
acute  myelitis  (probably  in  two  or  three  cases  haemorrhage  into  the 
meninges  or  cord),  and  the  remainder  chronic  cases  with  more  or  less 
marked  characters  of  spastic  paraplegia. 

(h)  Paraplegia  due  to  extrinsic  causes  :  from  compression  by  caries  of 
the  spine,  22  cases ;  from  cancer  of  the  spine,  3.  Paraplegia  due  to  tumours 
of  the  cord  or  meninges  :  -t  cases — tubercle  of  the  cord,  glioma  of  brain 
and  cord,  and  two  meningeal  tumours. 

{c)  Eighteen  cases  of  paraplegia  were  diagnosed  as  due  to  syphilis  : 
12  were  alcoholic,  probably  not  all  of  them  due  to  peripheral  neuritis,  and 
30  were  classed  as  hyderical  or  functional.  One  of  the  last,  in  a  man  under 
the  writer's  care,  was  a  case  of  diver's  paraplegia. 

There  were  no  instances  recorded  as  Landry's  paralysis,  nor  as  hemi- 
paraplegia.  Cases  of  lead  palsy  and  of  alcoholic  paralysis  were  mmierous, 
but  were  not  classified  among  other  forms  of  paraplegia ;  and  many  of  them 
were  treated  as  out-patients. 

There  were  39  cases  of  atrophic  paralysis,  25  male  and  11  female.  Of 
these,  3  were  due  to  chronic  cervical  meningitis,  and  were  thus  patho- 
logically distinct  from  the  rest ;  only  15  were  cases  of  infantile  paralysis, 
but  many  more  were  treated  in  the  out-patient  room  ;  there  were  2  of  spinal 
atrophic  paralysis  in  adults,  11  of  progressive  muscular  atrophy,  1  of  bulbar 
palsy,  and  8  of  pseudo-hypertrophic  paralysis  in  children. 

There  were  83  cases  of  tabes,  including  2  of  Friedreich's  disease,  of 
which  75  occurred  in  men.  Lastly,  there  were  12  cases  of  Insular  sclerosis 
— 5  in  men  and  7  in  women. 

The  statistics  for  the  subsequent  years  (1890 — 1893  inclusive),  also 
taken  from  the  '  Clinical  Reports  '  of  Guy's  Hospital,  are  as  follows  : 

Li  these  nine  years  there  were  208  cases  of  Paraplegia  (including  about 
30  regarded  as  functional  or  hysterical ;  20  of  Progressive  muscular  atrophy 
in  adults,  including  two  of  bulbar  palsy;  11  of  pseudo-hypertrophic  para- 
lysis, beside  10  others  of  primary  muscular  atrophy  without  previous 
apparent  hypertrophy.  Lastly,  there  were  127  cases  of  Tabes,  and  36  of 
Insular  sclerosis. 
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CEREBRAL  DISORDERS  DUE  TO  LOCAL  LESIONS  OF 

THE  ARTERIES 

'AvoTrXrj^i)]  oXov  rov  (TKtjVEioc  [i.e.  crw/iarof]  icai  ri}f  ulff^riffiiog  rt  (fai  ywi/i  i)C  ^ai 
Kivrimwg  tern  ■KcipuXvaig.  "Hv  ^£  KardpxV  i^^fuXi},  iiri  fikv  Tolm  ct^iolm  ra  Xaia  napaXvirai 
ct^ia  Si  tn'  apiartpolffi. — Abet^us,  a.d.  70.* 

"  Paralyticos  pleruiuque  altero  latere  captos  spectamus.  Ha-c  hemiplegia  vocatnr. 
Fertur,  et  sane  pluriinonun  jam  medicorum  observatiouibus  confiniiatur,  latus  adversuin  ab 
eo  in  quo  cerebri  vitium  est,  sic  resolvi." — Gregoey's  Conspectus,  1S32. 

AnatomicAil  effects  of  Ohstrudion  of  the  cerebral  arteries  hy  embolism,  thrombosis, 
syphilitic  endarteritis — Effects  of  Hcemorrhage — Benal  disease,  atheroma, 
miliary  aneurysms,  as  causes  of  cerebrcd  hcemorrhage. 

Hemiplegia — Its  characters  and  extent — The  local  lesion — Course  and  sequelce. 

Aphasia — Amnesia — Agraphia — Their  characters,  seat,  and  physiology. 

Apoplexy — Symptoms,  onset,  and  course — Determination  of  locality — Its  dia- 
gnosis from  injury,  narcotic  p)oison,  alcoholic  intoxication,  pyoimia,  iirccmia, 
epilepsy — Diagnosis  of  the  anatomical  causes  of  apoplexy. 

Treatment  of  apoplexy  and  hemipilegia — Softening  of  the  brain. 

The  Spinal  Cord  and  the  Brain  are  so  closely  related  in  their  structure 
and  histology,  in  their  development,  and  in  their  functions,  that  their  patho- 
logy might  be  expected  to  be  also  closely  connected.  This,  however,  is  not 
the  case.  The  acute  softening  we  call  myelitis  has  no  counterpart  in  the 
brain,  and  the  chronic  degeneration  of  the  neuron  with  sclerosis  of  the  neu- 
roglia which  we  have  found  to  play  so  important  a  part  in  the  pathology  of 
the  cord  is  only  represented  in  that  of  the  brain  by  two  not  very  frequent 
diseases.  Insular  sclerosis  and  Paralytic  dementia.  In  both  parts  of  the 
central  nervous  system  Ave  find  paralysis  from  pressure  of  the  containing 
bony  cavity ;  but  Avhile  in  the  case  of  the  cord  disease  causes  this  compression 
at  least  as  often  as  accident,  in  the  brain  depressed  fracture  of  the  skull 
is  more  frequent  than  osseous  disease  as  a  cause  of  cei'ebral  symptoms.  The 
large  size  of  the  human  cerebrum  has  led  to  an  enormous  development  of 
its  blood-vessels ;  so  that  the  cerebral  arteries  are  larger  and  more  abun- 

*  "  Apoplexy  is  a  paralysis  of  the  whole  frame,  both  of  feeling  aud  sense  and  motion  : 
and  if  the  head  is  affected  on  the  right  side,  the  paralysis  is  on  the  left,  but  on  the  right 
if  the  cephalic  lesion  is  on  the  left." 

In  contrast  with  this  clear  and  accurate  statement  of  ancient  Greek  medicine  is  the 
doubtful  statement  made  in  the  present  century,  that  "  it  is  said  and  is  certainly  con- 
firmed by  the  observation  of  most  physicians  "  that  paralysis  is  on  the  opposite  side"  to  the 
lesion  of  the  brain. 
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dautly  ramified  than  those  of  any  othei-  organ  except  the  lung.  Hence,  we 
shall  find  that  haemorrhage,  which  is  veiy  rare  in  the  cord,  is  the  most  fre- 
quent and  important  pathological  event  iu  the  brain ;  and  the  same  state- 
ment is  certainly  true  of  obstruction  of  the  arteries  by  an  embolus,  and 
probably  of  the  same  obstruction  by  a  local  thrombus. 

The  frequency  of  cerebral  tumours  and  cerebral  abscess  compared  with 
the  rarity  of  a  new  growth  and  the  absence  of  secondary  abscess  in  the  cord, 
probably  depends  on  the  great  size  of  the  brain  proper,  and  even  of  the 
little  brain  and  the  basal  ganglia,  when  compared  with  the  short  and 
slender  cord. 

The  higher  functions  of  the  cerebral  hemispheres  are  often  affected,  and 
thus  various  mental  symptoms  belong  to  diseases  of  the  brain  which  are 
entirely  absent  in  those  of  the  cord. 

Lastly,  the  division  of  the  hemispheres  explains  the  fact  that  cerebral 
paralysis  is  almost  always  one-sided.  Thus  Hemiplegia  is  as  characteristic 
of  lesions  of  the  brain  as  Paraplegia  of  those  of  the  cord. 

The  upper  projection-system  of  Meynert,  the  neurons  of  the  cerebral 
cortex,  with  their  axons  passing  down  by  the  corona  radiata,  the  internal 
and  external  capsules,  the  crura  cerebri,  the  longitvidinal  fibres  of  the  pons, 
the  anterior  pyramids,  and  restiform  bodies,  form  the  theatre  of  cerebral 
diseases,  as  the  lower  or  peripheral  projection-system  with  its  neurons  and 
axons  in  the  cord,  the  nerve-roots  and  posterior  ganglia,  and  the  afferent 
and  efferent  nerves  and  nerve-endings  form  the  theatre  of  the  spinal  diseases 
described  in  the  preceding  chapters. 

The  pathological,  like  the  physiological,  boundary  between  Brain  and 
Cord  is  not  the  foramen  magnum  ;  for  the  Bulb  is  but  the  medulla  spinalis 
oblongata — the  continuation  upwards  of  the  cord— and  is  subject  to  at 
least  one  of  the  diseases  of  the  cord,  that  already  described  as  bulbar  para- 
lysis ;  while  it  is  as  rarely  affected  by  hsemorrhage,  abscess,  or  tumour  as  any 
other  part  of  the  cord.  The  Pons  may,  however,  be  the  seat  of  tumours,  and 
not  infrequently  of  arterial  lesions,  which  cause  a  fatal  form  of  apoplexy. 
In  fact,  the  pons  is  liable  at  once  to  the  chronic  morbid  processes  of  the 
cord,  and  also  to  the  characteristic  lesions  of  the  higher  cerebral  centres. 

We  will  first  give  an  account  of  the  anatomical  effects  of  diseases  of  the 
cerebral  blood-vessels ;  and  then  proceed  to  discuss  their  clinical  sym- 
ptoms. 

The  arterial  lesions  fall  into  two  groups  :  those  in  which  there  is  an 
arrest  of  the  flow  of  blood  from  occlusion  of  the  vessels  by  embolism  or 
thrombosis ;  and  those  in  which  an  artery  is  ruptured  and  allows  the  blood 
to  escape. 

Obstruction  of  the  cerebral  arteries. — The  obstruction  may  arise  outside 
the  skull.  In  a  case  under  Gull,  arteritis  deformans  of  the  arch  of  the 
aorta  led  to  complete  obliteration  of  the  innominate  and  left  carotid 
ai-teries,  so  that  the  left  subclavian  artery  alone  was  left  to  carry  on  the 
circulation  in  the  brain ;  the  patient,  a  woman  aged  forty-one,  died  para- 
lysed and  insensible  ;  and  the  brain  was  in  a  state  of  softening.  A  Avoman 
affected  with  carotid  aneurysm  was  once  admitted  into  Guy's  Hospital,  who 
had  nearly  a  year  before  been  attacked  with  hemiplegia  and  loss  of  speech  ; 
but  after  Mr  Durham  had  ligatured  the  common  carotid  artery,  she  regained 
her  speech  to  some  extent.  She  died  soon  afterwards,  and  it  was  found  that 
the  aneurysmal  sac  extended  upwards  by  the  side  of  the  internal  carotid 
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artery,  and  so  pressed  upon  it  that  until  the  tension  was  lowered  by  ligature 
of  the  vessel  below,  the  blood  which  reached  the  internal  carotid  from  colla- 
teral sources  had  been  unable  to  pass  on  to  the  brain.  A  much  less  rare 
event  is  for  hemiplegia  to  set  in  after  ligature  or  compression  of  the  carotid 
arteiy.  In  most  of  these  cases  the  paralysis  is  the  direct  result  of  the 
operation.  But  in  another  case  hemiplegia  did  not  occur  until  three  days 
after  the  ligature.  The  writer  remembers  when  he  was  a  dresser,  how  Dr 
Stevenson,  the  eminent  medical  jurist,  who  Avas  then  house  surgeon,  liga- 
tured the  common  carotid  to  stop  haemorrhage  from  a  wound  in  the  neck, 
and  paralysis  of  the  opposite  side  followed  at  once.  Perhaps,  in  such  cases, 
the  communicating  arteries  which  make  up  the  circle  of  Willis  may  be 
smaller  than  usual. 

Emholum. — In  the  great  majority  of  cases,  however,  the  cause  of 
arrested  cerebral  circulation  lies  within  the  skull ;  and  it  is  generally  an 
embolon — a  clot  derived  from  some  distant  source,  and  washed  into  the 
vessel  by  the  blood-stream.  Most  frequently  the  starting-point  of  the 
morbid  process  is  in  endocarditis  of  the  mitral  or  aortic  valves.  At  an 
autopsy  made  in  1877  a  rough  friable  mass  of  calcareous  deposit  was  exposed 
upon  the  surface  of  the  mitral  valve,  and  a  fragment  of  the  same  material 
was  found  wedged  in  one  of  the  Sylvian  arteries.  When  there  is  stenosis 
of  the  mitral  orifice,  without  roughness  of  its  surface,  the  clot  is  almost 
always  derived  from  the  dilated  left  auricle,  where  thrombi  form  in  the 
recesses  between  the  fleshy  columns  of  the  appendix.  In  rare  instances 
the  primary  lesion  is  in  the  aorta  itself ;  we  have  had  at  Guy's  Hospital 
two  such  cases  :  in  one  there  was  a  patch  of  softening  thrombus  which 
adhered  to  the  arterial  wall ;  in  the  other  there  was  septic  ulceration. 

In  Dr  Fagge's  record  of  inspections  during  twenty-three  years,  he 
foimd  forty-seven  cases  in  which  it  was  believed  that  embolism  of  one  of 
the  cerebral  arteries  had  occurred ;  although  in  twenty-one  no  clot  was 
-discovered  in  any  of  the  vessels  at  the  autopsy,  there  was  disease  of 
the  cardiac  valves,  and  such  changes  in  the  brain  as  are  known  to  residt 
from  embolism.  All  writers  admit  that  anatomical  proof  of  pluggincr  of  the 
arteries  is  wanting  in  some  cases,  especially  when  life  has  been  pro- 
longed ;  and  suppose  that  the  clot  has  in  the  meantime  undergone  absorp- 
tion. Another  possible  explanation  is  that  the  spot  at  which  the  embolism 
was  impacted  may  have  been  the  carotid  artery  Avithin  the  petrous  bone  or 
in  the  cavernous  sinus,  or  the  vertebral  artery  where  it  winds  round  the 
arch  of  the  atlas — parts  Avhich  generally  escape  examination. 

The  vessel  into  Avhich  the  clot  passes  is  almost  always  one  of  the  Sylvian 
arteries.  In  twenty-three  cases  of  cerebral  embolism,  Dr  Fagge  found 
that  these  vessels  were  blocked,  against  three  in  which  the  plug  was 
in  the  vertebral  artery.  The  fact  that  embola  entering  the  carotfd  are 
almost  always  carried  into  the  Sylvian  branch  is  doubtless  owincr  to  its 
course  being  more  in  a  direct  line  with  the  trunk  than  that  of  the  two 
other  branches.  . 

It  does  not  appear  that  there  is  any  decided  difference  in  the  liability 
of  the  right  or  left  Sylvian  artery  to  embolism.* 


*  It  has  been  stated  that  the  left  Sylvian  artery  is  much  more  often  plucr<^ed  thqn  flio 
right  one,  and  an  explanation  for  this  supposed  fact  has  been  found  in  the  ditterenr.p  nf 
the  angles  at  which  the  innominate  artery  and  the  left  carotid  artery  leave  the  -Tm-fn 
But  this  statement  is  not  confirmed  by  experience  at  Guy's  Hospital,  for  amone  twentv" 
one  cases  of  embolism  limited  to  the  Sylvian  artery  of  one  side  there  were  eleveii  in 
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Cerebral  embolism  affects  adults  of  all  ages,  and  is  as  conuuon  in  women 
as  in  men  (cf.  infra,  p.  729).  In  Dr  Fagge's  experience  of  -46  autopsies, 
12  cases  occurred  between  the  ages  of  thirty-one  and  forty  years,  as  com- 
pared with  10  between  twenty-one  and  thirty,  9  between  forty-one  and  fifty, 
8  between  fifty-one  and  sixty,  6  between  eleven  and  twenty,  and  1  above  the 
age  of  sixty. 

Dr  Pitt  collected  79  later  cases  of  cerebral  embolism,  in  men,  35 
in  women.  The  ages  varied  between  the  youngest,  thirteen,  and  the  oldest, 
seventy-three,  arranged  in  decades  as  follows  :  under  twenty,  18  ;  twenty- 
one  to  thirty,  15 ;  thirty-one  to  forty,  15  ;  forty-one  to  fifty,  10 ;  fifty-one 
to  sixty,  15 ;  sixty-one  to  seventy,  6 ;  and  over  seventy,  1.  Of  the  79 
cases,  68  showed  valvular  lesions,  most  frequently  mitral  stenosis, 
then  mitral  incompetence  and  then  left  sigmoid  disease,  often  com- 
plicating that  of  the  mitral  valves.  In  four  cases  an  ante-mortem  clot  was 
discovered  in  the  left  auricle,  and  two  in  the  left  ventricle.  Two  were  the 
resvdt  of  ulcerative  endocarditis  of  sronorrhoeal  orio-in. 

In  three  fourths  of  the  cases  the  obstructed  artery  was  the  middle  cere- 
bral, and  the  right  was  as  often  the  blocked  vessel  as  the  left. 

Thrombosis  of  the  cerebral  arteries — the  formation  of  clots  i?i  situ, 
independently  of  any  extraneous  source — is  far  less  frequent  than  embolism. 
It  is  generally  secondaiy  to  disease  of  the  arterial  wall,  either  atheroma  or 
syphilitic  endarteritis.  The  vertebral  arteries  are  more  liable  to  be 
affected  by  thrombosis  than  the  carotids.  In  one  remarkable  instance 
recorded  by  Dr  Fagge,  both  the  carotid  arteries,  the  middle  cerebrals,  the 
anterior  cerebrals,  and  the  posterior  cerebellar  arteries  were  all  obstructed 
by  adherent  clots  in  the  case  of  a  man  of  thirty-five.  Thrombosis  usually 
occurs  at  a  later  period  of  life  than  embolism. 

Syphilitic  disease  of  the  cerebral  arteries  is  the  most  important  cause 
of  local  clotting.  A  monograph  on  the  subject  by  Heubner,  of  Leipzig, 
appeared  in  1874 ;  there  he  states  that  a  Danish  writer,  Steinburg, 
first  attributed  to  an  affection  of  the  blood-vessels  many  of  the  cerebral 
symptoms  of  syphilitic  infection  ;  and  that  Wilks  ascertained  the  change 
by  adherent  clots  in  the  case  of  a  man  of  thirty-five.  Thrombosis  usually 
occurs  at  a  later  period  of  life  than  embolism. 

Heubner  found  that  the  process  begins  between  the  endothelium  and  the 
fenestrated  membrane,  where  a  number  of  cells  accumulate,  and  encroach 
on  the  calibre  of  the  vessel.  Dr  Fagge  observed  two  cases  at  Guy's 
Hospital  in  which  what  seemed  evidently  sj'^philitic  ulceration  of  the  verte- 
bral artery  passed  right  through  the  walls  of  the  vessel  into  the  substance 
of  the  pons.  The  arterial  affection  is  often  associated  with  gummata  in 
the  pia  mater  at  the  base  of  the  brain.  The  new  tissue  becomes  vascular, 
and  this  perhaps  saves  it  from  undergoing  retrograde  changes  ;  at  any  rate, 
it  is  constantly  found  greyish  white  and  semi-translucent,  and,  as  stated 
by  Dr  Allbutt,  does  not  show  any  tendency  to  caseate.  As  the  channel  of 
the  artery  becomes  narrowed  the  blood  is  apt  to  coagulate,  and  thus  the 
local  circulation  is  arrested.  This  process  is  known  as  endarteritis 
obliterans.    Ultimately  a  process  of  cicatrisation  may  take  place,  the  cells 

which  the  left  one  was  affected,  and  ten  in  which  the  clofc  entered  the  v'\^\\t  artery,  a 
difference  too  slight  to  be  noticed.  The  error  (if  error  it  be)  has  arisen  from  the  statistical 
collection  of  miscellaneous  cases  from  Journals  and  Transactions ;  the  interest  attachiiirj 
to  aphasia  must  have  often  led  to  the  publication  of  cases  of  embolism  on  the  left  side, 
while  others  were  left  unrecorded.— C.  H.  F. 
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developing  into  connective  tissue,  and  the  vessel  undergoing  conversion 
into  a  tibrous  cord. 

Syphilitic  endarteritis  affects  the  carotid  artery  and  its  branches  much 
more  frequently  than  the  vertebral  and  basilar  and  their  branches — tvi^elve 
times  as  often  according  to  Heubner.  In  one  of  his  cases  the  circulation  at 
the  base  was  interrupted  at  four  distinct  points  :  the  left  vertebral  artery 
was  obliterated,  and  so  were  also  the  basilar,  the  left  middle  cerebral,  and 
the  origin  of  the  right  anterior  cerebral  arteries.  Sevei'al  arteries  may  be 
diseased  siumltaneously,  but  syphilitic  endarteritis  is  not  so  widely  diffused 
as  atheroma.  Moreover,  it  affects  smaller  arteries  and  tends  to  narrow 
and  occlude  rather  than  to  dilate  and  render  them  tortuous. 

It  is  generally  at  an  advanced  stage  of  syphilis  that  the  cerebral 
arteries  become  affected.  Among  the  cases  collected  by  Heubner  the 
oldest  patient  was  fifty-one  years  old,  the  youngest  twenty-two  ;  and  the 
numbers  were  distributed  over  the  three  decennial  periods  between  twenty 
and  fifty  years  of  age.  Of  fifty  cases  collected  by  Gowers,  all  occurred  be- 
tween the  ages  of  twenty-one  and  forty-five,  and  there  were  three  in  men 
to  one  in  women.  The  Sylvian  branch  of  the  internal  carotid  artery  was 
affected  in  nineteen  out  of  twenty  cases. 

Syphilitic  endarteritis  of  the  brain,  like  other  remote  eff'ects  of  lues, 
often  occurs  with  no  history  of  the  disease,  and  unaccompanied  by  eruptions, 
nodes,  or  its  other  obvious  signs.  At  Guy's  Hospital,  since  the  first  case 
recorded  by  Wilks  in  1863,  we  have  had  numerous  well-marked  instances 
of  the  affection,  besides  others  of  a  more  doubtful  character  ;  except  in  a 
few  with  a  history  of  syphilis,  the  evidence  of  their  origin  was  the  presence 
of  gummata  in  the  liver  or  testes,  or  of  lardaceous  disease. 

Effects  of  oh  struct  ion  of  cerebral  arteries. — The  result  which  follows 
obstruction  of  a  cerebral  arteiy,  whether  by  embolus  or  thrombus,  is  some- 
times, as  in  the  retina,  the  kidney,  and  the  lungs,  venous  hyiDcraemia  from 
reflux  hfemorrhage,  but  more  frequently  it  is  softening. 

The  anatomical  relations  of  the  vessel  which  happens  to  be  obstructed 
of  course  determine  the  locality  and  extent  of  the  morbid  change  ;  and  upon 
this,  in  turn,  depends  the  nature  of  the  symptoms.  With  regard  to  the 
Sylvian  artery,  we  shall  find  that  the  whole  clinical  aspect  of  a  case  differs 
according  as  this  vessel  is  plugged  at  its  origin,  or  a  little  further  on  its 
course.  It  is  therefore  important  to  be  acquainted  with  the  exact  distribu- 
tion of  the  cerebral  arteries,  which  was  worked  out  by  two  independent 
observers,  Duret  in  France,  and  Heubner  in  Germany,  and  their  results 
have  since  been  amply  confirmed. 

The  small  arteries  that  alone  enter  the  tissue  of  the  brain  form  two 
separate  systems,  which  may  be  distinguished  as  that  of  the  cortex  and  - 
that  of  the  central  ganglia  (the  corpus  striatum  and  thalamus).  These 
systems  are  independent,  with  no  anastomoses  between  them  ;  the  zone  at 
which  they  meet  within  the  cerebral  substance  is  situated  about  an  inch 
and  a  half  beneath  the  convolutions.  The  "  central "  arteries  arise 
directly  from  the  trunks  forming  the  circle  of  Willis  ;  and  they  are  "  end- 
arteries,"  i.  e.  they  do  not  anastomose  among  themselves.  The  "  cortical 
arteries  spring  from  a  network  in  the  pia  mater,  where  there  is  pretty  free 
communication  between  the  tertiary  branches  of  the  same  trunk,  and 
sometimes  between  the  branches  of  different  trunks. 

Let  us  now  apply  these  facts  to  explain  the  effects  of  obstruction  of  the 
Sylvian  artery  at  different  points.    That  artery,  close  to  its  oricrin  o-ives 
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off  a  number  of  small  central "  twigs,  which  supply  the  whole  corpus 
striatum  (except  the  inner  end  of  the  caudate  nucleus),  and  also  the  aai- 
terior  part  of  the  thalamus.  It  then  divides  into  four  terminal  branches, 
of  which  one  is  distributed  to  the  third  frontal  convolution,  while  the 
other  three  pass  to  the  second  frontal,  the  ascending  frontal  and  ascending 
parietal,  the  other  convolutions  of  the  parietal  lobe,  and  those  of  the 
teniporo-sphenoidal. 

When  the  middle  cerebral  arteiy  is  obliterated  beyond  the  point  at 
which  its  •"central"  offshoots  arise,  the  superficial  parts  of  the  brain  are 
the  only  ones  to  svift'er.  And  since  the  subdivisions  of  the  vessel  in  the 
pia  mater  anastomose  with  those  of  the  anterior  and  posterior  arteries,  it 
is  not  certain  that  ^n  the  supposed  case  any  softening  will  result.  There 
may  be  merely  a  temporary  interference  with  the  circulation  in  the  area 
to  which  the  Sylvian  branches  are  distributed  ;  or  a  limited  part  in  the 
midst  of  this  area  may  be  permanently  deprived  of  its  blood-supply  ;  or, 
lastly,  almost  the  whole  of  the  convolutions  fed  by  the  Sylvian  artery  may 
undergo  destruction.  Thus  Charcot  has  recorded  an  instance  in  which 
an.  enormous  superficial  patch  of  softening  involved  the  ascending  frontal 
and  the  ascending  parietal  convolutions,  as  well  as  those  of  the  insula, 
while  the  corpus  striatum  and  thalamus  remained  intact.  The  differences  in 
the  result  in  different  patients  depend  partly  upon  variations  in  the  extent 
to  which  the  vessels  communicate  with  one  another,  partly  upon  whether 
the  i^lugging  takes  place  suddenly  or  gi*adually.  Moreover,  a  single  one 
of  the  four  terminal  branches,  such  as  that  to  the  third  frontal  convolution, 
may  undergo  obstruction  apart  from  the  rest. 

On  the  other  hand,  when  the  seat  of  the  lesion  is  at  the  spot  w^here  the 
Sylvian  artery  arises  from  the  internal  carotid,  the  "  basal  ganglia  "  suffer, 
and  here  softening  is  almost  inevitable,  because  their  arteries  have  no 
anastomoses  :  it  is  only  when  the  closiu'e  of  the  vessel  takes  place  very 
slowly,  as  the  result  of  chronic  disease  of  its  coats,  that  collateral  channels 
sometimes  seem  to  develop  themselves,  so  that  the  blood-supply  is  main- 
tained. When  the  main  channel  of  the  Sylvian  artery  has  been  oblite- 
rated extensive  softening  or  haemorrhage  in  the  corpus  striatum  and 
thalamus  is  likely  to  occur,  while  the  convolvitions  may  entirely  escape. 

The  appearances  presented  after  death  by  the  aff'ected  parts  of  the 
brain  vaiy  considerably  under  different  conditions.  When  the  imtient 
dies  rapidly,  the  cerebral  substance  may  look  perfectly  healthy,  as  Dr  Fagge 
found  to  be  the  case  in  an  autopsy  on  a  man  who  was  attacked  with  hemi- 
plegia twenty-six  hours  after  ligature  of  the  internal  carotid  arteiy,  and 
who  lived  only  fifty-seven  hours  afterwards.  Even  when  closure  of  an  ai'terj- 
takes  place  gradually,  the  regions  of  the  brain  that  are  deprived  of  their 
normal  blood-supply  often  suffer  less  than  might  be  expected.  Heubner 
remarks  that  in  syphilitic  affections  of  the  cerebral  arteries  the  nutrition 
of  the  cortex  is  seldom  seriously  interfei'ed  with,  unless  tw-o  adjacent 
trunks  out  of  the  six  that  arise  from  the  circle  of  Willis  are  completely 
obstructed.  In  the  case  already  refen-ed  to,  in  which  the  circulation  at 
the  base  of  the  brain  was  interrupted  at  four  distinct  points,  there  was  no 
softening  at  all,  although  one  Sylvian  arteiy  was  obliterated. 

Softening  of  the  brain. — This  is  a  term  formerly,  and  even  now, 
improperly  applied  to  cases  of  dementia,  w^hether  following  an  apoplectic 
stroke  or  not.  True  histological  cerebral  softening  is,  though  not  constant,, 
the  most  frequent  result  of  obstruction  of  an  artery. 
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In  cases  of  embolism,  softening  is,  as  a  rule,  the  only  change  presented 
by  the  parts  of  the  brain  deprived  of  their  blood-supply.  Occasionally, 
however,  there  is  rupture  of  the  diseased  arteiy  above  the  block,  and  more 
often  reflux  hsemorrhage  from  the  veins,  as  occurs  in  the  lungs  and  spleen 
from  embolus.  Indeed,  after  ligature  of  the  carotid  artery,  the  corre- 
sponding cerebral  hemisphere  is  sometimes  found  in  a  condition  of  vascular 
turgescence  as  in  the  early  stage  of  an  "  infarctus." 

The  two  conditions  of  hsemorrhage  and  softening  may  be  present 
too-ether.  Thus,  Wilks  once  saw  as  the  result  of  embolism  all  the  vessels 
on  the  affected  side  of  the  brain — including  the  veins  as  far  as  the  longi- 
tudinal sinus — distended  and  filled  with  coagula,  while  the  cerebral  tissue 
was  pulpy  and  dark  red.  In  other  cases  of  embolism  at  Guy's  Hospital,  this 
"'  red  softening  "  is  described,  and  in  two  other  cases  tough  yellow  masses 
were  found  which  exactly  resembled  the  wedge-shaped  patches  that  are  so 
common  in  the  spleen  and  the  kidney. 

A  more  frequent,  probably  a  later  change  after  arterial  obstruction,  has 
been  called  white  softening."  The  brain-substance  is  difiiuent,  being  re- 
placed by  a  milky  liquid,  which  occupies  an  ill-defined  cavity,  containing  some 
loose  shreds  of  connective  tissue,  and  perhaps  roofed  in  by  the  pia  mater 
or  by  the  ependyma  of  the  lateral  ventricle.  Every  intermediate  degree 
of  consistence  may  be  seen  up  to  a  point  at  which  one  can  hardly 
perceive  any  difference  from  the  healthy  substance  around,  until  one 
allows  a  gentle  stream  of  water  to  play  over  the  diseased  surface,  when  it 
soon  becomes  ragged  and  assumes  a  worm-eaten  appearance. 

The  softened  parts  of  the  brain  may  be  white,  or  yellow,  or  red. 
Distinctions  between  these  as  separate  affections  have  no  real  existence, 
and  have  led  to  great  confusion.  "  Red  softening  "  derives  its  characteristic 
colour  from  a  multitude  of  minute  extravasations  of  blood.  In  other  words 
it  is  softening  with  capillaiy  haemorrhage.  The  reason  for  its  being  seldom 
seen  in  cases  of  thrombosis  or  syphilitic  endarteritis  being  that  in  these 
cases  death  does  not  take  place  soon  enough.* 

The  differences  in  colour  in  different  cases  of  softening  of  the  brain 
depend  on  the  presence  or  absence  of  haemoglobin.  The  blood  undergoes 
disintegration  with  the  tissue-elements  among  which  it  lies,  and  under  the 
microscope  it  is  easily  recognised  in  the  form  of  yellow  or  red  granules, 
or  of  hsematoidin  crystals;  what  was  first,  red  becomes  broAvn  and  then 
yellow,  or  if  there  is  no  haemorrhage  it  remains  white. 

In  softened  brain-substance,  as  in  degenerated  spinal  cord,  are  also 
seen  •'  compound  granule-masses,"  or  corpuscles  of  Gluge,"  often  in  large 
numbers.  These  mulberry-like  aggregations  of  minute  granules  of  oil  are 
probably  degenerated  exudation  cells. f 

Aneurysm  from,  embolism. — The  coats  of  the  obstructed  artery  occa- 
sionally become  softened,  and  yield  immediately  above  the  seat  of  obstruc- 
tion, so  that  an  aneurysm,  is  formed.  The  embolus  in  these  cases  is 
derived   from   ulcerative   (bacterial)    endocarditis,    and   leads    to  septic 

*  What  most  English  pathologists  call  "  white  softening  "  is  named  "  yellow  soften- 
ing" by  Kindfleisch.  He  uses  the  term  "white  softening"  for  a  partly'  po<?t-mortem 
appearance  in  the  central  parts  of  the  brnin  in  cases  of  hydrocephalus,  and  in  Eno-laud  we 
have  been  accustomed  to  describe  as  "yellow  softening"  the  cedematous  state  of  tlie  cere- 
bral substance  that  is  often  found  in  the  neighbourhood  of  tumours 

t  Huguenin  admits  no  less  than  seven  origins  of  these  corpuscles— the  nuclei  of  the 
neuroglia,  the  cells  which  make  up  the  walls  of  the  capillaries,  those  of  the  "adventitia" 
cf  the  arteries,  the  nuclei  of  the  smooth  muscular  fibres  of  the  vessels,  those  of  the  perivas- 
cular lymph-spaces,  the  spindle-cells  of  the  cortex,  and  probably  even  its  ^ano-lion-cells ' 
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softening  of  the  wall  of  the  artery.  Repeated  examples  of  this  were 
observed  by  Dr  Fagge ;  in  another  Dr  Goodhart  found  an  aneurysm  on  the 
Sylvian  artery  on  each  side.  Death  was  in  most  cases  due  to  rupture  of 
the  aneurysm,  blood  being  extravasated  into  the  pia  mater,  the  corpus 
striatmn,  or  the  lateral  ventricle.  Cerebral  haemorrhage  has  been  found 
in  other  cases  of  idcerative  endocarditis  with  vegetations  on  the  mitral  or 
aortic  valves ;  probably  an  aneurysm,  itself  the  result  of  embolism,  was 
present  in  these  cases  likewise,  although  it  escaped  notice  at  the  autopsy. 

Cerebral  hcemorrhage. — Although  effusion  of  blood  into  the  brain  may 
be  the  result  of  embolism,  of  embolic  aneuiysna,  of  purpura,  or  of  external 
injmy,  yet  in  the  great  majority  of  cases  it  is  due  to  primaiy  disease  of  the 
cerebral  arteries  and  their  consequent  rupture.  ^ 

Since  the  days  of  Morgagni  it  has  been  knoAvn  that  hsemorrhage  is  far 
more  apt  to  occur  in  or  near  one  of  the  corpora  striata  than  in  any  other 
part  of  the  brain  ;  but  Gendrin,  Charcot,  and  other  observers  arrived  at 
a  more  exact  determination  of  its  seat,  and  accounted  for  that  being  so 
generally  the  seat  of  rupture  of  an  artery.  On  the  outer  side  of  each 
lenticular  nucleus  lies  the  external  capsule.  In  recent  brains  the  two  struc- 
tures seem  to  be  continuous  ;  but  after  a  brain  has  been  hardened  in  spirit 
it  is  found  that  they  can  be  sej^arated  from  one  another  with  great  ease,  and 
apparently,  although  not  really,  without  any  nervous  fibres  being  torn 
through.  Thus  the  connection  between  them  must  be  somewhat  imperfect. 
Now  the  central  branches  of  the  Sylvian  artery  (p.  720)  which  supply  the 
corpus  striatum  run  upwards  for  some  distance  outside  the  lenticulus 
before  penetrating  its  interior.  These  are  more  liable  to  laceration  than 
those  of  the  hemispheres  generally,  because  they  are  less  supported. 
Moreover  they  are  much  larger  than  the  nutrient  arteries  of  the  cortex, 
they  have  no  anastomosis  with  one  another,  and  they  arise  directly  from 
a  large  trunk,  almost  in  a  straight  line  from  the  heart.  Indeed,  as  Watson 
long  ago  noticed,  when  injections  are  forced  into  the  cerebral  arteries  of 
the  dead  body  it  is  in  the  corpora  striata  that  the  vessels  are  most  apt  to 
give  way,  and  the  wave  to  be  extravasated.  Charcot  called  one  large  len- 
ticulo-striate  branch    the  artery  of  cerebral  haemorrhage."*  » 

The  blood  begins  by  making  for  itself  a  space  between  the  lenti- 
culus and  the  external  capsule.  At  first  it  forms  a  thin  layer,  but  as 
it  increases  in  quantity  it  gradually  becomes  a  rounded  mass.  It  now 
flattens  out  the  island  of  Reil  and  the  claustrum,  which  lie  below  and  to 
its  outer  side  ;  it  pushes  inwards  the  corpus  striatum,  and  also  the  thala- 
mus if  it  reaches  far  enough  backwards.  When  it  accumulates  slowly  it 
may  press  upon  the  parts  around,  so  as  to  form  a  smooth-walled  cavity. 
But  more  frequently  it  tears  up  the  white  matter  of  the  hemisphere  and 
lenticulus.  In  some  rare  cases  it  reaches  the  superficial  convolutions  ;  more 
often  it  ruptures  into  the  lateral  ventricle.  Coagulation  quickly  occurs, 
and  at  an  autopsy  we  may  find  a  mass  of  clot  Aveighing  four  ounces  or 
more,  beside  a  red  liquid,  consisting  of  blood  mixed  with  cerebro-spinal 
fluid  in  the  lateral  ventricles.  Sometimes  a  clot  occupies  one  ventricle, 
while  the  contents  of  the  other  are  only  bloodstained,  Avith  perhaps 

*  It  is  true  that  the  rupture  of  any  artery  in  the  hrain  is  always  preceded  by  the 
occurrence  of  morbid  changes  in  its  walls ;  but  while  this  diseased  state  is  common  to  most 
of  the  cerebral  vessels,  the  special  liability  to  rupture  of  those  in  the  external  capsule  may 
be  explained  by  the  considerations  just  offered. — C.  H.  F. 
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a  little  clot  in  the  cornua.  Sir  Wm.  Broadbent  has  noticed  that  the 
middle  ventricular  cornu  close  to  the  seat  of  the  haemorrhage  is  com- 
monly empty,  having  been  compressed  by  the  extravasated  blood  betore 
rupture  into  the  cavity  of  the  ventricle  took  place.  Not  infrequently  the 
third  ventricle,  the  aqueduct,  and  the  fourth  ventricle  are  all  filled  with 
moulded  coasula  exactly  fitting  their  cavities  :  of  this  curious  condition  we 
have  a  drawhi<-  and  preparation  made  by  Mr  Hilton  in  a  case  of  traumatic 
cerebral  haemorrhage  ('  Cat.  Mus.  Guy's  Hosp.').  The  blood  occasionally 
escapes  along  the  subarachnoid  space  so  as  to  reach  the  exterior  of  the  bulb 
and  pons,  and  the  parts  at  the  base  as  far  as  the  opposite  Sylvian  fissure. 
The  fissure  on  the  side  of  the  haemorrhage  is  too  closely  compressed  to 
receive  any  of  the  blood;  indeed,  the  convolutions  of  the  vertex  of  that 
hemisphere  are  often  greatly  flattened,  so  that  as  soon  as  the  skull-cap  is 
taken  off  it  is  plain  which  side  is  affected. 

Seat  of  hcemorrhage.—Oi  95  consecutive  fatal  cases  of  cerebral  hfemor- 
rhage  observed  by  Dr  Fagge — 

In  70  the  seat  of  the  lesion  was  in  or  near  the  basal  ganglia.  In  only 
4  of  these  cases  is  it  stated  that  the  blood  was  confined  to  the  substance 
of  the  hemisphere,  not  having  found  its  Avay  either  to  the  surface  or  into 
the  lateral  ventricles.  In  57  it  is  expressly  recorded  that  laceration  into 
the  lateral  ventricle  had  taken  place  ;  and  in  22  of  these  the  fourth  ven- 
tricle also  contained  either  a  clot  or  bloodstained  fluid.  In  6  cases  the 
superficial  convolutions  were  reached.  In  6  instances  the  part  into  which 
•the  blood  was  efl'used  was  behind  the  thalamus,  somewhat  beyond  the 
limits  of  the  region  which  is  the  usual  seat  of  cerebral  haemorrhage.  Twice 
the  caudate  nucleus  was  alone  affected.  Next  to  the  external  capsule  in 
liability  to  haemorrhage  comes  the  internal  capsule  and  the  area  supjDlied 
by  the  thalamo-striate  (or  opto-striate)  artery,  and  next  the  grey  sub- 
stance of  the  corpus  striatum  and  the  claustmm.  The  right  side  of  the 
brain  was  attacked  in  3G  of  the  70  cases,  the  left  side  in  31. 

In  12  of  the  remaining  25  cases  the  seat  of  the  haemorrhage  was  in  the 
pons ;  in  1  it  was  in  the  right  half  of  the  cerebellum.  Among  the 
cases  of  "  apoi>lexy  of  the  pons  "  there  were  5  in  which  the  blood  had 
escaped  into  the  fourth  ventricle  ;  and  2  in  which  it  had  oozed  out 
through  the  convex  surface  of  the  pons,  so  as  to  reach  the  base  of  the 
brain.  In  no  less  than  8  of  the  cases  in  which  there  was  haemorrhao:e  in 
the  neighbourhood  of  the  corpus  striatum,  blood  was  also  effused  into  the 
pons ;  in  one  instance  three  independent  haemorrhages  were  found  in  this 
part. 

Lastly,  there  were  12  cases  in  which  the  extravasation  was  into  the 
membranes  on  the  surface  of  the  brain.  Meningeal  apoplexy  "  is  often 
described  as  a  distinct  affection;  and  this  is  justified  by  the  fact  that  it 
is  sometimes  connected  with  septicaemia,  purpura,  ansemia,  or  pneu- 
monia, and  is  sometimes  caused  by  blows  or  falls  on  the  head,  or  by  the 
increased  venous  pressure  in  the  infant  s  skull  caused  by  prolonged  labour. 
But  in  the  twelve  cases  here  cited  it  was  associated  with  exactly  the  same 
changes  in  the  heart  and  kidneys  which  we  shall  see  to  be  commonly  found 
Avith  ordinary  cerebral  haemorrhage,  and  there  is  every  reason  to  believe 
that  the  difference  in  seat  was  accidental.  The  quantity  of  blood  was 
often  large  :  the  nerves  at  the  base  of  the  brain  were  buried  in  a  thick 
clot,  and  the  extravasation  extended  along  the  Sylvian  fissures  and  in  the 
meshes  of  the  pia  mater  over  the  surface  of  the"^ hemispheres,  and  also  in 
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some  instances  along  the  subarachnoid  space  to  the  spine,  and  into  the 
fourth  ventricle. 

Among  912  cases  of  non-traumatic  intra-cranial  hsemon-hage,  collected 
from  various  sources,  the  writer  found  that  nearly  65  per  cent,  were  in 
the  cerebrum,  and  more  than  five  sixths  of  these  in  the  corpus  striatum, 
thalamus,  or  adjacent  parts ;  that  more  than  20  per  cent,  were  meningeal, 
nearly  10  per  cent,  in  the  pons,  and  about  5  per  cent,  in  the  cerebellum — 
a  proportion  not  widely  different  from  that  observed  in  the  above  ninety- 
five  cases  collected  for  the  first  edition  of  this  book. 

Histological  effects  of  Jicemorrhage. — When  life  has  been  prolonged  for 
a,  few  days  after  the  occurrence  of  cerebral  hfemorrhage  alterations  are  ob- 
served in  the  tissue  round  the  clot.  At  first  it  is  reddened,  or  visibly 
ecchymosed  ;  then  it  becomes  oedematous  and  of  a  yellow  colour,  exactly 
as  occurs  around  a  tumour  of  the  brain,  and  finally  passes  into  a  state  of 
softening.    Suppuration  appears  never  to  take  j^lace  round  a  clot. 

The  later  results  of  cerebral  haemorrhage  when  the  patient  survives  the 
attack  for  months  or  years  are  not  less  remarkable.  Sometimes  all  that 
is  left  is  a  soft  tawny  discoloiu-ed  spot,  containing  abundant  granule-masses 
and  crystals  of  haematoidin,  or  a  tough,  fiat,  fibrous  mass — a  hoemorrhagic 
cicatrix.  Sometimes  there  is  a  membranous  cyst,  with  shreds  of  con- 
nective tissue  and  a  clear  or  turbid  fluid  in  its  interior.  The  cavity  may 
be  the  size  of  a  walnut,  or  even  as  large  as  a  bantam's  egg.  Such  ap- 
pearances have  been  plainly  recognised  thirteen  or  fourteen  years  after  the 
apoplectic  stroke,  when  the  patient  has  died  of  some  different  disease. 
Possibly  even  haemorrhage  into  the  ventricle  may  not  be  invariably  fatal. 

JEtiology.- — ^The  immediate  causes  of  cerebral  htemorrhage  are  un- 
doubtedly disease  of  the  ai'terial  coats  and  increase  of  the  blood-pressure 
in  the  cerebral  arteries. 

It  is  equally  certain  that  in  tliis  country  the  most  frequently  found 
condition  in  cases  of  haemorrhage  into  the  brain  is  chronic  B?'ighfs  disease 
with  hypertrophy  of  the  left  ventricle.  Among  116  cases*  which  came 
under  observation  consecutively  in  the  deadhouse  of  Guy's  Hospital  some 
morbid  condition  of  the  kidneys  was  found  in  eighty-six ;  while  in  only 
fifteen  out  of  the-  whole  number  is  it  reported  that  these  organs  were 
healthy.  But,  strange  to  say.  Continental  pathologists  seem  not  to  have 
found  the  kidneys  diseased  in  a  similar  proportion  of  cases.  Charcot  and 
Bouchard  say  that  interstitial  or  parenchymatous  nei:)hritis  was  present  in 
only  three  among  forty-nine  cases  of  theirs  in  which  it  was  looked  for, 
there  being,  however,  thirteen  other  cases  in  which  the  kidneys  were 
"  simply  atrophied."  Nothnagel,  in  '  Ziemssen's  Cyclopaedia,'  appears  to 
be  equally  ignorant  of  the  close  connection  between  renal  affections  and 
cerebral  haemorrhage,  for  he  quotes,  almost  Avithout  comment,  the  state- 
ment of  Frerichs  that  among  241  cases  of  Bright's  disease  there  were  only 
six  in  which  effusion  of  blood  into  the  brain  occurred.  This,  indeed,  is 
not  so  incompatible  with  the  English  observations  as  might  at  first  sight 
appear.  For  the  small  red  kidney  described  by  Bright  is  far  more  common 
in  England  than  on  the  Continent,  and  none  of  our  cases  have  been  examples 
of  tubular  (epithelial  or  parenchymatous)  nephritis  ;  and  comparatively  few 
of  them  seem  to  have  presented  mixed  epithelial  and  interstitial  changes. 

*  All  those  instances  were  excluded  in  which  there  was  reason  to  believe  that  embolism 
was  the  starting-point  of  the  lesion,  and  also  a  few  cases  of  meningeal  hajmorrhage  which 
accompanied  purpura,  or  were  due  to  an  injury. 
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In  the  great  majority  the  renal  affection  has  been  of  the  "granular"  or 
cirrhotic  kind,  the  cortex  having  shrivelled  up  into  a  mere  relic.  In  a 
few  instances  one  kidney  had  undergone  destruction  from  a  stone  in  its 
pelvis,  or  the  two  organs  were  each  converted  into  a  congeries  of  cysts. 
It  is  possible  that  in  these  cases  the  occurrence  of  cerebral  haemorrhage  was 
merely  an  accidental  coincidence. 

All  ti-ustworthy  observers  are  agreed  that  morbid  changes  in  the  arte- 
rial walls  precede  Uieir  rupture ;  but  Avhen  the  cerebral  arteries  are  already 
diseased,  there  can  be  no  doubt  that  the  hypertrophied  left  ventricle 
and  high  tension  of  chronic  Bright's  disease  make  the  haemorrhage  more 
likely,  just  as  we  shall  see  that  it  not  infrequently  follows  a  sudden  and 
temporary  increase  of  blood-pressure. 

Sometimes  the  arteries  which  arise  from  the  circle  of  Willis  are  found 
to  be  extremely  atheromatous,  or  their  walls  are  extensively  calcified. 

In  the  case  of  a  man  aged  forty,  Avho  died  in  Guy's  Hospital  in  1869, 
and  who  had  a  hypertrophied  heart  and  granular  kidneys,  there  was  a  small 
aneurysm  on  the  left  middle  cerebral  ai'tery  which  had  given  way  and 
poured  blood  into  the  Sylvian  fissure,  while  there  was  also  a  large  clot 
outside  the  corpus  striatum,  with  laceration  into  the  lateral  ventiicle, 
apparently  of  independent  origin. 

In  1866  Bouchard  discovered,  in  a  case  of  cerebral  haemorrhage  taken 
from  the  wards  of  M.  Charcot,  two  small  aneurysms  upon  one  of  the  vessels ; 
and  afterwards  published  seventy-seven  cases  of  what  he  termed  miliai'y 
aneurysms.  These  are  minute  globular  or  fusifonn  swellings,  from  one  fifth 
of  a  millimetre  to  one  millimetre  to  vV  of  an  inch)  in  diameter,  so  as 
to  be  plainly  visible  to  the  naked  eye.  They  are  sometimes  very  soft, 
sometimes  fii'm  and  elastic,  sometimes  hard  like  grains  of  sand.  In  colour 
they  are  purple,  or  reddish  brown,  or  greyish,  according  to  the  thickness  of 
their  walls  and  the  state  of  their  contents,  which  mav  be  either  fluid  or 

^  ft/ 

more  or  less  decolourised  clot.  Sometimes  only  two  or  three  can  be 
discovered  in  the  whole  of  the  brain  after  careful  search  ;  sometimes  as 
many  as  a  hundred  have  been  counted.  They  are  most  conspicuous  upon 
the  surface  of  the  convolutions,  and  their  favourite  seat  is  the  deep  layer 
of  the  grey  matter.* 

Sir  William  Gull  long  ago  taught  that  it  was  chiefly  in  young  subjects 
that  intra-cranial  aneurysm  should  be  suspected  as  a  cause  of  cerebral 
haemorrhage  ;  and  Dr  Church,  in  tabulating  a  series  of  cases  of  this  kind, 
confined  his  attention  to  individuals  under  twenty  years  of  age.  But  of 
nine  cases  observed  by  Dr  Fagge,  while  seven  were  between  fourteen  and 
twenty-six,  one  patient  was  thirty-four,  and  another  fifty  years  old.  We 
have  already  seen  that  cerebral  embolism  is  also  not  so  strictlv  limited 
to  an  early  period  of  life  as  has  been  supposed. 

Miliary  aneurysms  are  not  fomid  with  especial  frequency  in  that  region 
of  the  brain  which  we  have  seen  to  be  so  generally  the  seat  of  effusions  of 

*  As  Charcot  and  Bouchard  admit,  when  an  extensive  effusion  of  blood  into  the  brain 
has  occurred,  it  is  difficult  to  find  the  miliary  aneurysm  the  rupture  of  which  led  to  the 
hiemorrhage.  The  best  way  is  to  place  the  affected  hemisphere  in  a  basin,  and  to  change 
the  water  frequently  by  tilting,  without  shaking  it.  After  a  time  the  clots  become 
loosened  and  fioat  away,  leaving  a  number  of  little  bloody  masses  connected  by  vascular 
filaments  with  the  brain  tissue  beneath.  Most  of  these,"  when  magnified,  show  only  the 
open  ends  of  vessels,  torn  across  secondarily  by  the  extravasated  blood,  and  covered  with 
little  caps  of  fibrin  that  require  to  be  carefully  distinguished  from  actual  aneurysms  •  but 
at  length  some  are  found  which  contain  spherical  ampulla;,  continuous  with  small  arteries 
and  split  on  one  side. — C.  H.  F. 
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blood.  Liouville  demonstrated  a  similar  affection  in  the  arteries  of  other 
parts,  and  found  miliaiy  aneurysms  beneath  the  mucous  membrane  of  the 
lesophagus  and  upon  the  surface  of  the  heart.  Indeed,  the  lesion  is  but  one 
of  the  effects  of  a  wide-spread  arterial  change — a  chronic  "  sclerous  periar- 
teritis,"— consisting  in  thickening  of  the  arterial  sheath  and  of  the  adven- 
titia,  with  overgrowth  of  nuclei,  while  the  muscular  coat  undergoes  atrophy* 

Apart  from  the  formation  of  aneurysms,  large  or  small,  there  is  no 
doubt  that  this  dift'used  ch  ange  in  the  arteries  of  the  bi'ain  increases  the 
risk  of  haemorrhage.  In  twenty  autopsies  on  cases  of  localised  softening 
Dr  Fagge  found  in  a  large  majority  granular  kidneys  and  hypertrophied 
heart ;  while  there  was  not  a  single  instance  in  which  the  kidneys  were 
healthy.  In  the  ages  of  the  patients,  and  the  fact  that  most  of  them  were 
males,  these  cases  correspond  exactly  with  those  of  cerebral  haemorrhage; 
and  probably  it  was  a  mere  accident  that  death  occurred  before  any  of  the 
softened  arteries  gave  way. 

Sex  and  age. — Cerebral  haemorrhage  does  not  occur  with  equal  fre- 
quency in  the  two  sexes  or  at  different  periods  of  life.  Men  are  much 
more  liable  to  it  than  women.  Of  113  consecutive  fatal  cases  at  Guy's 
Hospital,  82  occurred  in  men,  and  only  31  in  women. 

Among  110  of  these  cases,  in  the  reports  of  which  the  ages  of  the 
patients  are  stated,  there  were  6  between  twenty-one  and  thirty,  18  between 
thirty-one  and  forty,  37  between  forty-one  and  fifty,  29  between  fifty- 
one  and  sixty,  17  between  sixty-one  and  seventy,  and  3  above  the  age 
of  seventy.  These  figures  do  not  quite  correspond  with  the  statements  of 
most  writers,  who  make  the  frequency  of  apoplex}'"  increase  up  to  the  age 
of  seventy  or  even  eighty  years,  not  only  relatively  to  the  numbers  of  per- 
sons living  at  different  ages,  but  also  absolutely.  It  may  be  that  men  at 
a  middle  j^eriod  of  life  are  more  likely  than  those  who  are  older  to  be 
brought  to  the  hospital  when  attacked  with  apoplexy,  because  their  rela- 
tives are  not  so  apt  to  suppose  that  the  case  is  hopeless. 

Gintrac's  658  cases  (excluding  meiiinpreal  apoplexy),  as  quoted  by  Bastian,  give  for 
the  corresponding  ages:  under  20,  6  per  cent.;  21 — 30,  7  per  cent.;  31 — 40,  11  per  cent.; 
41 — 50,  15  per  cent.;  51 — GO,  20  per  cent.;  61 — 70,  23  per  cent.;  and  above  70,  19  per 
cent.  Hippocrates  ('  Aphor.,'  lib.  vi,  §  57)  says  that  men  are  most  liable  to  apoplexy 
between  the  ages  of  forty  and  sixty. 

Gout  is  only  indirectly  a  cause  of  cerebral  haemorrhage,  by  setting  up 
granular  disease  of  the  kidneys.  There  is  an  old  belief  that  apoplexy  is 
particularly  common  in  men  with  short  thick  necks  and  florid  faces,  but 
this  is  very  doubtful. f 

Cerebral  haemorrhage  sometimes  occurs  first  while  the  patient  is 
making  some  violent  effort,  as  in  running  to  catch  a  train.  It  is  be- 
lieved that  sudden  emotions,  straining  at  stool,  prolonged  laughing,  cough- 
insr,  or  sneezing  are  also  capable  of  bringing  on  the  rupture  of  an  artery  in 
the  brain,  and  this  may  be  true  provided  that  the  vessel  is  in  a  diseased 
condition.  But  one  must  not  forget  that  cerebral  haemorrhage  often  occurs 
durino-  sleep,  Avhen  the  pressure  in  the  cerebral  vessels  is  probably  low. 
Watson  refers  to  two  cases  in  which  men  were  attacked  by  hemiplegia 

*  We  are  brought  by  these  investigations  on  sclerous  periarteritis  to  almost  the  same 
point  to  which  we  are  led  by  the  observations  of  Gull  and  Sutton  on  "  arterio-capillary 
fibrosis."  Indeed,  it  seems  clear  that  the  French  and  the  English  pathologists  have  been 
studying  the  same  morbid  process,  and  their  general  agreement  confirms  the  accuracy  of 
their  conclusions.  It  is  strange,  however,  that  MM.  Charcot  and  Bouchard  failed  to 
notice  the  affection  of  the  kidneys.— C.  H.  F. 

t  Qute  (animal)  subito  revelluntur  e  crasso  corpore  niultum  corporeJB  molis  secum 
ferunt:  tales  autem  mittit  apoplexia. — Erasmi  Colloquia  :  Charon. 


728 


DISEASES  OF  THE  BHAIN 


xvhile  in  the  act  of  sexual  intercourse  ;  and  a  most  severe  case  of  apoplexy 
followed  by  hemiplegia  occurred  under  these  circumstances  m  a  man  titty 
years  of  age,  a  patient  of  the  writer,  who  remained  hemiplegic  for  more 
than  two  years,  and  then  died  of  a  second  attack. 

The  symptoms  of  obstruction  and  of  rupture  of  the  cerebral  arteries 
differ  in  some  points;  but  the  three  most  important —  em ^^^/e^^m, 
Aphasia,  and  Ajjop^^^y—^^'^  common  to  both,  and  will  now  be  separately 
considered.    They  are  each  of  great  pathological  and  clinical  niterest. 

Hemiplegia.— The  division  of  the  encephalon  into  two  separate  hemi- 
spheres, each  with  its  own  system  of  blood-vessels,  makes  unilateral  lesions 
frequent,  in  striking  contrast  to  the  extreme  rarity  of  hemiparaplegia. 

Motor  symptoms. — The  limbs  which  are  affected  are  ahvays  those  on 
the  side  opposite  to  the  lesion  in  the  brain.  This  depends  upon  the  fact 
that  the  motor  columns  cross  over  in  the  anterior  pp-amids ;  those  which 
emerge  from  under  the  right  half  of  the  pons  Varolii  passing  down  into 
the  left  half  of  the  spinal  cord,  and  vice  versa.  Thus  any  unilateral  affec- 
tion of  the  nervous  centres  situated  above  the  decussation  of  the  pyramids, 
if  it  causes  paralysis  at  all,  affects  the  opposite  side.* 

It  is  remarkable  that  this  fact  w-as  well  known  to  the  Greek  physicians, 
who  correctly  explained  it  as  due  to  the  nerves  crossing  like  the  letter  X  ; 
but  it  was  forgotten  or  doubted  as  late  as  the  present  century.  Compare 
the  quotations  which  are  printed  at  the  head  of  this  chapter  from  Aretseus 
in  the  first  century,  and  from  Dr  James  Gregory,  professor  of  medicine 
at  Edinburgh,  in  the  nineteenth. 

Although  hemiplegia  means  a  stroke  paralysing  half  the  body,  the 
extent  to  which  it  affects  the  muscles  varies  greatly.  As  a  rule,  in  what 
may  be  called  "  common  cerebral  hemiplegia  " — the  hemiiDligie  cerebrale 
vulgaire  of  Charcot — the  paralysis  affects  the  opposite  arm  and  leg,  the 
lower  part  of  the  face  and  the  tongue.  In  the  most  severe  forms  the 
muscles  of  the  whole  of  the  face  are  paralysed,  and  even  those  of  the  trunk 
are  obviously  Aveakened ;  in  slighter  attacks  the  tongue  and  face  almost  en- 
tirely escape,  and  in  some  the  leg  also  is  so  little  affected  that  the  case 
might  be  mistaken  for  one  of  brachial  monoplegia.  Moreover  the  hand 
is  always  more  affected  than  the  arm,  and  the  arm  than  the  shoulder,  the 
foot  than  the  hand,  and  the  leg  than  the  thigh.  The  ocular  and  laryngeal 
muscles,  those  of  mastication,  and  the  diaphragm,  always  escape.  In  the 
facial  muscles,  commonly  all  that  is  noticeable  is  a  little  loss  of  expression 

*  There  are  some  cases  on  record  which  seem  to  be  exceptions  to  this  rule,  and  these 
were  once  bronght  forward  by  Brown-Sequard  to  establish  the  possibility  of  hemiplegia 
on  the  same  side  as  the  lesion  on  which  it  depends,  lint  the  number  of  cases  of  this 
kindis  altogether  insignificant  in  comparison  with  that  of  cases  on  which  the  rule  of  decus- 
sation is  based.  In  some  of  the  supposed  exceptions  it  is  most  likely  that  the  reporters 
have  written  "right"  for  "left,"  or  "left"  for  "right"— in  case-taking  an  easy  error. 
Our  records  at  Guy's  Hospital  contain  two  cases  in  which  it  is  stated  that  the  disease  was 
on  the  same  side  as  the  paralysis;  and  one  of  these  is  in  the  handwriting  of  Dr  Wilks,  who 
leaves  the  statement  entirely  without  comment.  There  can  be  no  doubt  that  it  was  a  slip 
of  the  pen.  In  other  cases  probably  there  really  were  two  lesions:  one,  the  more  con- 
spicuous, on  the  same  side  as  the  hemiplegia ;  the  other  on  the  opposite  side — perhaps  a 
minute  spot  of  softening— which  really  caused  the  paralysis,  but  was  overlooked.— C.  H.  F. 

Another  explanation,  viz.  that  in  some  persons  there  is  no  crossing  of  the  anterior 
pyramids,  is  unsatisfactory:  first,  because  there  is  no  evidence  that  the  crossing  is  absent 
in  the  cases  in  question;  and  secondly,  because  in  man  and  animals  the  crossing  is  of 
variable  completeness,  and  when  deficient  is  probably  made  up  for  by  crossing  lower  down. 
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about  the  mouth,  which  may  appear  to  be  draAvn  over  to  the  opposite  side  ; 
and  not  infrequently  the  face  escapes  entirely. 

Hemy  W —  was  admitted  into  Guy's  Hospital  on  February  20th,  1860, 
imder  the  care  of  Dr  Gull,  for  right  hemiplegia,  which  was  almost  complete. 
The  state  of  his  face  was  very  interesting.  When  told  to  shut  his  eyes  he 
could  close  them  both.  But  whereas  he  could  wink  with  the  left  eye  alone, 
he  could  not  do  it  with  the  right  alone  ;  and  when  he  was  asked  to  com- 
press the  eyelids  firmly  the  left  orbicularis  palpebrarum  alone  obeyed  the 
will,  the  right  one  merely  bringing  the  upper  and  lower  lids  into  contact, 
without  any  wrinkling  of  the  skin.  This,  and  the  further  observations 
which  Dr  Fagge  made  on  the  same  patient,  led  him  to  the  conclusion  that 
"  those  movements  which  are  performed  in  harmony  by  the  two  sides  of 
the  face  or  body  remain  unimpaired  in  hemiplegia."  In  1866,  in  an  article 
in  the  '  Medical  and  Chirurgical  Review,'  Broadbent  first  laid  down  this  law, 
and  it  has  received  general  acceptance.* 

The  exemption  of  habitually  bilateral  movements  (not  always  performed 
by  corx'esponding  juuscles  of  the  two  sides)  is  seen  in  the  case  of  the  muscles 
of  the  eyeballs  and  in  that  of  the  masticating  muscles. 

Almost  invariably,  when  recovery  takes  place,  the  patient  regains  power 
in  the  leg  earlier  than  in  the  arm ;  he  may  perhaps  be  able  to  walk  with  a 
crutch  at  a  time  when  he  can  scarcely  move  the  fingers  at  all,  and  if  any 
part  remains  permanently  paralysed  it  is  the  upper  limb.  These  facts  may 
be  explained  by  the  movements  of  the  arm  being  more  independent  than 
those  of  the  leg,  and  furnish  a  further  illustration  of  Broadbent's  rule  that 
the  limb  of  which  the  movements  are  more  highly  specialised  and  less 
automatic  suffers  most  and  lonsjest. 

The  highly  differentiated  movements  of  fingers  are  more  aft'ected  than 
the  coarser  movements  of  the  shoulder.  The  tongue  and  the  lips,  however, 
are  only  partially  paralysed ;  when  jDrotruded  from  the  mouth  the  tongue 
is  more  or  less  distinctly  turned  towards  the  side  on  which  the  limbs  are 
paralysed,  and  the  patient  often  articulates  indistinctly  and  mumbles  in  his 
speech.  A  slight  degree  of  paralysis  becomes  more  evident  if  the  patient 
pushes  his  tongue  first  to  the  right  and  then  to  the  left  side. 

The  hypoglossal  nerve  and  the  portio  dura — arising  as  they  do  above 
the  decussation  of  the  anterior  pyramids — nevertheless  resemble  the  nerves 
of  the  limbs  in  showing  impairment  of  function  on  the  side  opposite  the 
lesion  in  the  brain.  This  depends  on  the  fact  that  the  fibres  from  the 
roots  of  those  nerves  undergo  an  independent  decussation  in  the  pons. 

In  severe  cases  of  hemiplegia  the  loss  of  poAver  extends  to  muscles 
Avhich  are  used  in  association  \vith  those  of  the  opposite  side.  Thus  the 
chest  does  not  expand  fully  on  the  paralysed  side,  at  least  when  a  deep 
breath  is  being  taken.  Dr  Walshe  determined  this  by  actual  measurement 
('  Lancet,'  1849).  Broadbent  himself  pointed  out  that  when  a  hemiplegic 
patient  is  made  to  raise  himself  from  the  recumbent  posture  by  his  abdo- 
minal muscles  alone,  the  rectus  on  the  paralysed  side  can  be  felt  to  act 
somewhat  less  powerfully  and  a  little  later  than  on  the  healthy  side.  So, 
also,  if  he  is  told  to  close  the  jaws  firmly,  the  masseter  and  temporal 
muscles  do  not  contract  quite  simultaneously  or  with  equal  force  on  the 
two  sides. 

*  In  1860  or  1861  I  read  before  the  Physical  Society  of  Guy's  Hospital  a  paper  in 
which  I  develo]iecl  the  same  theory ;  of  course,  as  I  did  not  print  it,  the  priority  rests  with 
Dr  Broaubent.-C.  H.  F. 
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It  is  remarkable  that  when  there  is  profound  paralysis  of  the  face  or 
anil,  movements  which  the  patient  is  quite  unable  to  execute  by  his 
own  will  may  still  be  called  forth  by  emotional  or  involuntary^  stimuli. 
Thus  a  hemiplegic  may  raise  his  shoulders  in  yawning,  or  contract  his 
zygomatic  muscles  in  laughter,  when  he  cannot  perform  the  same  move- 
ments by  a  voluntary  effort.  We  may  associate  these  facts  with  the 
curious  observation  that  when  a  man  is  speechless  from  apoplexy  an  oath 
may  be  forced  from  him  by  some  sudden  emotion.  The  escape  of  the 
muscles  of  respiration,  of  the  larynx,  and  of  organic  life  in  hemiplegia 
points  to  the  same  rule,  for  which  there  seems  to  be  no  anatomical  explana- 
tion ;  nor  do  we  see  such  limitation  of  peripheral  paralysis  (say  of  the  portio 
dura)  or  of  paraplegia,  so  that  we  must  refer  the  facts  above  stated  of 
the  limitation  of  cerebral  paralysis  to  a  physiological  or  evolutionary  dif- 
ferentiation of  function. 

As  Hughlings  Jackson  many  years  ago  pointed  out,  patients  Avho  are 
aphasic  from  a  lesion  situated  above  the  corpus  striatum  on  one  side  are 
sometimes  quite  unable  to  j^rotrude  the  tongue  from  between  the  teeth. 
We  have  several  times  observed  this  at  Guy's  Hospital,  most  clearly  in  a 
patient  under  the  writer's  care  in  Philip  Ward,  in  January,  1890.  It  seems 
to  be  an  instance  of  bilateral  paralysis  from  a  unilateral  lesion ;  but 
we  may  perhaps  attribute  it  to  an  inhibitory  influence  transmitted  down- 
wards upon  the  associated  nuclei  of  the  ninth  nerves  in  the  pons,  rather 
than  believe  that  both  sides  are  "  represented "  in  each  cerebral  hemi- 
sphere. This  is  the  hypothesis  suggested  by  Jackson  to  account  for  the 
supposed  occurrence  of  paralysis  of  all  the  limbs  as  the  result  of  an  affec- 
tion of  one  hemisphere. 

As  an  exception  to  the  rule  above  stated,  that  the  oculo-niotor  nerves 
do  not  share  in  hemiplegia,  Ave  sometimes  see  that  the  eyes,  instead  of  being 
directed  straight  forward,  are  turned  to  one  side,  and  this  side  is  always 
opposite  to  that  of  the  paralysis,  so  that,  for  the  purpose  of  artificial 
memory,  one  may  say  that  the  patient  "  is  looking  towards  the  lesion  in 
his  brain."  This  conjugate  deviation  of  the  eyes  is  by  some  writers  re- 
garded as  due  to  a  paresis  of  certain  ocular  muscles — ^the  external  rectus  on 
the  side  of  the  paralysed  arm  and  leg,  the  internal  rectus  on  the  other  side. 
Others  have  supposed  it  to  depend  upon  spasm  of  the  antagonist  muscles, 
and  thus  to  be  analogous  to  the  state  of  "  early  rigidity  "  which  will  pre- 
sently be  described.  But  the  whole  face  and  head  may  also  be  drawn  over, 
away  from  the  hemiplegic  limbs,  and  in  such  cases  Prevost  found  that  the 
sterno-mastoid  and  the  trapezius  muscles  are  not  necessarily  in  a  state  of 
contraction.  Moreover,  Jackson  has  pointed  out  that  when  "  early  rigidity 
comes  on  in  the  arm  and  the  leg,  the  conjugate  deviation "  becomes 
reversed,  the  eyes  being  now  directed  towards  the  side  of  the  paralysis ;  a 
case  in  point  was  noted  by  Dr  Fagge  in  1867  in  a  patient  of  Dr  Rees. 
Thus  it  seems  clear  that  this  remarkable  symptom  is  not  of  a  spasmodic 
nature,  and  Vulpian  and  Prevost  are  probably  right  in  supposing  that  it 
represents,  in  a  rudimentary  fonn,  the  rotatory  movement  {mouvement  dr 
manege)  which  results  in  animals  from  unilateral  injuries.  Indeed,  a  woman 
under  the  care  of  Charcot  for  left  hemiplegia  with  conjugate  deviation  of 
the  eyes  was  several  times  found  lying  across  her  bed  with  her  head  to  the 
right  and  her  feet  to  the  left.  Prevost  showed  that  conjugate  deviation  of 
the  eyes  is  not  limited  to  affections  of  any  one  region  of  the  brain  •  amont- 
fifty-eiofht  cases  which  he  collected  there  were  four  of  menin-^eal  htemor 
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rhage,  and  four  others  in  which  the  cortex  was  alone  affected.  It  is  gene- 
rally transitory,  lasting  only  a  few  hours  or  a  day  or  two ;  but  sometimes  it 
persists  for  weeks  or  months. 

We  have  seen  that  in  common  cerebral  hemiplegia  there  is  no  complete 
paralysis  of  any  of  the  cranial  nerves,  but  in  a  less  common  group  of  cases 
palsy  of  the  third  or  of  the  seventh  nerve  is  associated  with  hemiplegia, 
and  then  the  seat  of  the  disease  can  be  determined  with  more  than  usual 
exactness. 

The  facial  nei*^'e  [portiu  dura  of  the  seventh)  may  be  aifected  in  two 
different  ways.  First,  the  lesion,  if  it  is  situated  in  the  upper  part  of  one 
lateral  half  of  the  pons,  may  destroy  the  motor-facial  nucleus,  and  so  cause 
a  total  loss  of  power  in  the  face  on  the  same  side  on  which  the  arm  and  leg 
are  paralysed  ;  and  since  the  nucleus  of  the  sixth  nerve  is  very  close  to  that 
of  the  seventh,  paralysis  of  the  external  rectus  may  perhaps  be  present  in 
addition.  Secondly,  an  affection  of  the  lower  part  of  the  pons  on  one  side 
may  cut  the  fibres  of  the  facial  nerve  as  they  are  passing  across  the  motor 
tract,  after  they  have  decussated  on  their  way  outwards  from  their  nucleus. 
The  paralysis  of  the  face  is  then  on  the  opposite  side  to  that  of  the  limbs. 
Or,  thirdly,  it  is  not  impossible  that  an  extensive  unilateral  lesion  of  the 
pons  might  cause  paralysis  of  both  sides  of  the  face  by  destroying  the 
nucleus  of  one  facial  nerve  and  the  fibres  of  the  other. 

Again,  when  hemiplegia  involves  the  third  nerve,  the  ocular  muscles  it 
supplies  suffer  on  the  side  opposite  the  seat  of  disease  in  the  crus  cerebri. 
An  instance  of  this  has  been  placed  on  record  by  Sir  Hermann  Weber  ('  Med.- 
Chir.  Trans.,'  vol.  xxviii).  A  man,  aged  fifty-two,  was  attacked  with  para- 
lysis of  the  right  side  of  the  body  and  of  the  muscles  supplied  by  the  left 
third  nerve  ;  he  died  after  two  months,  and  an  oblong  clot  of  blood  was 
found  in  the  left  cms. 

Gubler  and  other  French  writers  have  given  the  name  of  "  Hemiplegie 
alterne  ''  to  cases  in  which  either  the  portio  dura  or  the  third  nerve  is 
affected  on  the  side  opposite  to  the  limbs.  "  Crossed  hemiplegia "  is  the 
English  equivalent. 

Sensation. — Feeling  is  much  less  affected  than  motion ;  but  there  is 
every  reason  to  believe  that  anaesthesia  is  present  in  recent  cases,  although 
its  recognition  may  be  difficult  or  impossible  in  patients  Avliose  conscious- 
ness is  much  obscured.  It  is,  however,  far  more  transitory  than  the  motor 
paralysis,  often  passing  off  in  a  few  days,  and  sometimes  still  earlier.  In 
this  respect  lesions  of  the  brain  resemble  those  of  the  spinal  cord  and  of 
the  peripheral  nerves.  In  slight  cases  of  hemiplegia  sensation  is  apparently 
unaffected,  and  even  in  the  most  profound  it  is  never  completely  abolished. 
The  hands  and  feet  are  more  affected  than  the  proximal  part  of  the  limbs, 
and  the  face  less.  But  in  exceptional  cases,  as  Gull  stated  in  his  Gulstonian 
Lectures  (1849),  anaesthesia  is  more  marked  than  motor  paralysis.  In  one 
case  the  writer  noticed  this  in  each  of  a  series  of  hemiplegic  attacks,  some 
affecting  the  right  and  others  the  left  side,  in  a  patient  seventy-two 
years  old.* 

Subjective  sensations  of  formication  and  numbness  are  frequently  asso- 
ciated with  partial  anaesthesia,  and  sometimes  there  is  a  condition  of  hyper- 
algesia, or  increased  susceptibility  to  painful  impressions.  Sometimes,  too, 
spontaneous  pains  are  experienced  in  the  joints  on  the  affected  side, 
particularly  in  the  shoulder-joints 

*  The  patient  was  no  other  tlian  the  late  Sir  William  Gull  himself. 
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Trophic  (•/;rt/i(7es.— Hemiplegic  limbs  are  often  reddened  and  warmer 
than  those  of  the  opposite  side — a  difference  which  is  attributed  to  inter- 
ference with  the  functions  of  the  vaso-motor  nerves.  The  inequahty  of 
temperature  amounts  to  something  less  than  one  degree  Centigrade; 
after  some  months  it  ceases  to  exist.  In  some  cases  there  is  excessive 
sweating;  or  slight  oedema  is  discoverable.  In  a  case  at  Guy's  Hospital, 
dropsy  (of  renal  origin)  was  limited  to  the  arm  and  leg  that  were  paralysed ; 
and  the  late  Dr  Laycock,  of  Edinburgh,  published  several  examples  of 
this  curious  fact.  Charcot  described  as  frequent  in  hemiplegia  rapid 
sloughing  of  the  skin  over  the  gluteal  muscles — an  acute  bedsore  (cf.  p. 
(511) ;  and  he  regarded  the  affection  as  of  tropho-neural  origin.  Such  bed- 
sores are  certainly  very  rare  in  cases  of  hemiplegia  seen  in  this  country; 
and  equally  so  other  trophic  affections  of  the  skin  such  as  are  noted  in 
peripheral  paralysis. 

As  a  rule  contractions  in  the  paralysed  limbs  by  reflex  action  are  less 
readily  excited  than  on  the  healthy  side  ;  as  an  exception,  more  readily. 
In  the  latter  case  some  amount  of  tonic  spasm  is  often  present ;  the  elbow 
is  flexed  and  resists  extension,  and  the  fingers  are  bent  in  upon  the  palm 
of  the  hand.  This  condition  was  described  by  Todd  under  the  name  of 
■■  early  rigidity."  The  muscles  do  not  waste,  and  do  not  lose  their  faradic 
contractility,  or  show  any  other  signs  of  the  reaction  of  degeneration. 
Subsequent  rigidity  or  •late  contraction"  of  the  limbs  is  among  the 
sequelae  of  hemiplegia  (p.  734). 

Vision  in  hemiiolegin. — In  certain  exceptional  cases  hemiplegia  impairs 
the  sight ;  but  there  is  difference  of  opinion  as  to  the  kind  of  imperfection. 

According  to  Jackson  it  is  lateral  homologous  hemiopia,*  corresponding 
halves  of  each  retina  being  affected  in  such  a  way  that  the  patient  is  unable 
to  see  towards  the  paralysed  side.  If,  as  is  probable,  only  the  inner  parts 
of  the  optic  nerves  decussate  at  the  chiasma,  Ave  have  a  satisfactory  explana- 
tion of  this  '*  homologous  lateral  hemiopia."  In  one  instance,  in  which  the 
paralysis  was  on  the  left  side,  the  autoi3sy  showed  a  single  lesion  of  the 
right  thalamus,  the  posterior  half  of  which  was  softened  and  of  a  greyish- 
yellow  tint  ('  Lancet,'  May,  1875).  The  hemiopia  had  been  of  the  most 
marked  description.  The  man  had  sometimes  seen  only  half  a  word,  reading 
land  "  for  "  midland,"  and  remarking  to  his  son  that  "  Liver  "  was  a  queer 
name,  when  it  really  was  Oliver." 

Charcot,  however,  maintained  that  there  is  a  "  crossed  amblyopia  " — an 
impairment  of  vision  in  one  eye  on  the  paralysed  side.  The  acuteness  of 
vision  is  often  diminished  by  one  half :  moreover  the  visual  field  is  narrowed 
on  all  sides,  and  this  limitation  of  the  field  is  more  marked  for  some  colours 
than  for  others.  The  first  to  be  lost  is  violet ;  then,  in  succession,  green, 
red,  orange  :  the  colours  for  Avhich  vision  is  retained  longest  are  yellow  and 
blue,  but  even  they  may  at  last  be  indistinguishable,  so  that  every  object 
appears  of  a  brown  colour,  as  if  painted  in  sepia. 

In  a  case  of  Dr  Bastian's,  a  lesion  limited  to  one  of  the  anterior  corpora 
quadrigemina  caused  crossed  amblyopia,  not  lateral  hemiopia.  He  thinks 
there  must  be  a  second  decussation  of  the  optic  tracts  for  those  fibres  which 
do  not  cross  in  the  chiasma. 

Seat  of  the  lesion. — As  Hutchinson  long  ago  showed,  hemiplegia  is  not 

*  These  terms  (half-sight  and  half-blindness)  are  now  usually  confined  to  lateral  division 
of  the  field — whether  homologous  (or  homonymous)  or  "crossed."  'Y\\e  terras  hemiopia , 
hemianopia,  hemianopsia,  are  used  indiffereutly  to  express  the  same  condition. 
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iufrequent  when  meuingitis  is  limited  to  one  half  of  the  brain,  as  after 
surgical  injuries ;  but  as  a  rule  even  extensive  destruction  of  the  cortex 
of  the  cerebrum  is  followed  by  no  definite  signs  of  paralysis,  so  long  as  it 
spares  the  "  motor  ai-ea."  The  experiments  of  Fritsch  and  Hitzig,  and 
those  of  Ferrier  and  Yeo,  Schafer  and  Horsley  (to  which  we  shall  more  fully 
refer  in  the  next  chapter),  have  shown  that  irritation  of  convolutions  of  this 
area  causes  movements  in  the  opposite  limbs  ;  and  also  that  destruction  of 
these  convolutions  can  produce  a  permanent  paralysis.  Cortical  lesions,  to 
use  Jackson's  terms,  are  both  "  discharging  "  and  "  destroying  "  lesions. 
Diseases  of  the  ascending  frontal  and  parietal  convolutions  may,  if  suffi- 
ciently extensive,  give  rise  to  permanent  hemiplegia,  although  the  corpus 
striatum  remains  perfectly  healthy.  Softening  of  this  motor  region  of  the 
cortex  is  an  occasional  result  of  obstruction  of  the  Sylvian  artery,  beyond 
the  origin  of  its  "  central "  branches,  whether  by  thrombosis  or  embolism. 
The  paralysis  seems  to  be  indistinguishable  from  that  caused  by  a  lesion 
of  the  motor  tract,  and  is  followed  by  the  same  consecutive  degeneration  of 
the  lateral  columns  of  the  cord,  which  will  be  described  a  little  further  on. 
On  the  other  hand,  similar  affections  of  the  sphenoidal,  anterior  frontal,  and 
occipital  regions  cause  no  permanent  hemiplegia. 

We  may  therefore  conclude  that  lesions  of  the  motor  gyri,  and  of  the 
fibres  which  run  thence  through  the  corona  radiata,  may  cause  hemiplegia, 
just  as  lesions  may  which  destroy  the  external  capsule,  the  crura  cerebri, 
or  any  other  section  of  the  motor  tract. 

As  regards  the  lesions  of  the  basal  ganglia,  Charcot  maintained  that, 
whenever  a  lesion  is  limited  to  one  of  the  grey  nuclei  of  the  corpus  striatum 
(the  lenticulus  or  the  cauda),  the  hemiplegia  is  always  transitory,  and  very 
often  incomplete ;  whereas  if  the  internal  capsule  is  involved  it  is  commonly 
complete  and  persistent  ;  but  he  admits  that  neither  the  nucleus  caudatus 
nor  the  lenticulus  can  be  wholly  destroyed  without  other  parts  being  also 
affected.  The  limitation  of  paralysis  to  a  single  limb  points  not  to  a 
limited  lesion  of  the  corpus  striatum,  but  to  a  lesion  of  the  cortex.  Jackson 
agrees  with  this  statement,  and  to  explain  it,  supposes  that  the  whole 
corpus  striatum  is  represented  in  miniatui-e  by  every  single  part  of  it." 
In  their  passage  through  the  internal  capsule,  the  fibres  which  belong  to 
the  upper  limb  and  those  of  the  lower  may  be  distinguished.  The  cortical 
centre  for  the  leg  muscles  lies  nearer  the  median  plane  than  that  for  the 
arm  muscles  ;  and,  in  the  internal  capsule,  the  fibres  for  the  leg  are  situated 
further  outwards  than  those  for  the  arm. 

Charcot  believed  that  in  affections  limited  to  the  anterior  two  thirds 
of  the  internal  capsule  there  is  no  loss  of  sensation  ;  while  in  those  which 
involve  its  posterior  third  there  is  hemiantesthesia  on  the  same  side  as  the 
paralysis. 

The  bend  {genu)  of  the  motor  tract  and  its  posterior  limb  between 
the  lenticular  nucleus  and  the  thalamus  is  the  most  frequent  seat  of  hfemor- 
rhao-e  and  consequent  ordinaiy  hemiplegia;  next  its  anterior  limb  between 
the  "^lenticular  and  caudate  nuclei  ;  and  lastly,  the  external  capsule  of  the 
thalamus. 

After-effects. — Hemiplegia  is  often  recovered  from,  the  patient  gradually 
reo-aining  the  use  of  his  limbs,  until  at  length  no  difference  can  be  made 
out  betAveen  the  two  sides.  As  already  remarked,  the  rule  is  for  the  leg  to 
recover  before  the  arm ;  the  patient  may  be  able  to  walk  with  a  crutch  at 
a  time  when  the  hand  is  still  motionless.    Trousseau,  however,  relates  two> 
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instances  in  each  of  which  power  was  restored  in  the  arm  earlier  than  m  the 
leg,  and  he  maintains  that  when  this  is  the  case  the  prognosis  is  particularly 
unfavourable.  The  writer  has  met  with  one  such  case,  and  here  also  the 
leg  never  completely  recovered. 

In  many  cases  hemiplegia  is  permanent.  The  patient  may  for  the  rest 
of  his  life  be  unable  to  move  any  part  of  his  arm,  or  he  may  regain  power 
in  it  to  a  gi-eater  or  less  extent. 

In  almost  every  case  the  affected  muscles  pass,  sooner  or  later,  into  a 
state  of  contraction,  which  is  known  as  late  rigidity.  Bouchard  found  it 
absent  in  only  one  out  of  thirty-two  cases  that  he  examined.  It  generally 
consists  in  flexion  of  the  joints  ;  the  elbow  is  bent  at  nearly  a  right  angle, 
the  wrist  is  pronated  and  flexed  on  the  forearm,  and  the  fingers  are  drawn 
in  upon  the  palm  of  the  hand,  so  that  the  nails  sometimes  penetrate  the 
skin  and  produce  painful  ulcerations.  Much  more  rarely  a  position  of  ex- 
tension is  assumed ;  the  elbow  may  then  be  straight,  the  wrist  may  be 
thrown  back,  and  the  fingers  may  assume  the  griffin's-claw  attitude  which 
was  described  as  occurring  in  progressive  muscular  atrophy  (p.  669).  The 
leg  is  less  apt  than  the  arm  to  become  contracted,  even  when  it  remains 
paralysed ;  if  at  all,  the  hip-  and  the  knee-joints  are  flexed,  and  the  heel 
dx-awn  up.  This  form  of  rigidity  sets  in  so  gradually  that  the  exact  period 
at  which  it  begins  cannot  be  determined.  Bouchard  speaks  of  a  case  in 
which  it  was  present  in  a  marked  degree  two  months  after  the  apoplectic 
attack  which  had  caused  the  hemiplegia.  Sometimes  one  can  overcome  the 
spasm  by  a  little  traction  upon  the  aifected  parts  ;  sometimes  it  resists 
the  application  of  even  a  painful  amount  of  force.  The  muscles  are  gradu- 
ally wasted  from  disuse  ;  but  this  atrophy  occurs  much  later,  and  never 
approaches  the  degree  of  anterior  polio-myelitis. 

In  1866  Bouchard  suggested,  in  the  '  Archives  Generales,'  that  late 
rigidity  was  an  indication  of  certain  changes  in  the  lower  parts  of  the 
cerebro-spinal  axis,  which  had  been  discovered  by  Tiirck  in  1853,  and  had 
been  previously  noticed  by  Cruveilhier  as  occurring  after  imilateral  lesions 
of  the  brain.  These  changes  are  to  some  extent  visible  to  the  naked  eye  ; 
the  crus  cerebri  is  smaller  than  on  the  healthy  side,  and  presents  a  grey 
streak  towards  its  inner  edge  ;  the  anterior  pyramid  is  grey  and  wasted,  so 
that  the  decussation  of  the  pyi-amids  is  more  conspicuous  than  usual. 
Below  this  point  there  is  no  marked  alteration  on  the  surface,  but  transverse 
sections  of  the  spinal  cord  show,  in  the  lateral  column  of  the  side  opposite  to 
the  lesion  in  the  brain,  a  triangular  grey  patch,  which  gradually  diminishes 
in  size,  but  is  traceable  down  to  the  lumbar  enlargement.  Sometimes  it  is 
only  after  hardening  and  staining  that  the  change  is  discoverable  by  the 
microscope.  It  consists  in  degeneration  of  the  nerve-fibres  which  pass 
down  the  cord  from  the  brain,  and  also  in  the  formation  of  new  connective 
tissue.  In  other  words,  there  is  descending  sclerosis  of  a  definite  tract  of 
the  lateral  column,*  precisely  like  that  which  follows  spinal  lesions  (p.  651). 

*  Many  nerve-fibres  escape  the  degenerative  process  ;  and  Boucliard's  theory  was  that 
these  unaltered  nerve-fibres  cause  the  contracted  state  of  the  muscles. 

Hitzig  proposed  a  different  explansition  of  "  late  rigidity."  He  points  out  ('  Arch,  f . 
Psych.,'  1872)  that  prolonged  rest  is  followed  by  a  relaxation  of  the  contracted  muscles  • 
that,  for  instance,  after  a  night's  sleep  the  paralysed  limbs  are  often  flaccid  and  supple', 
and  remain  so  until  the  patient  begins  to  exert  the  opposite  limbs  in  getting  out  of  bed! 
Again,  he  has  observed  that  voluntary  efforts  with  the  unaffected  arm  often  cause  an 
increase  in  the  rigidity  of  the  affected  arm.  In  one  of  his  cases,  as  soon  as  the  patient  was 
made  to  lift  a  heavy  weight  with  his  left  hand,  tlie  thumb  and  forefinger  of  the  paralysed 
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Charcot  believed  that,  once  set  up,  the  sclerosis  may  spread  as  an 
independent  affection  to  the  anterior  grey  cornua,  causing  the  muscles  to 
become  again  flaccid  and  to  undergo  a  rapid  degenerative  atrophy  ;  or  to. 
the  posterior  cornua,  inducing  partial  anaesthesia;  or,  lastly,  to  the  oppo- 
site lateral  column,  giving  rise  to  a  contraction  of  the  other  lower  limb, 
as  is  supposed  to  have  occurred  in  a  case  of  Dr  Bastian's. 

Whatever  its  explanation,  late  rigidity  seems  to  be  related  to  certain 
forms  of  mobile  spasm  which  may  also  present  themselves  in  hemiplegic 
limbs,  but  more  rarely,  and  only  when  the  loss  of  voluntary  power  is  incom- 
plete. They  vary  in  different  cases.  Sometimes  a  more  or  less  marked 
tremor  is  observed,  either  while  the  limb  is  at  rest,  or  only  when  it  is  made 
to  execute  some  voluntary  effort.  Charcot,  for  example,  mentions  an  in- 
stance in  which  the  act  of  carrying  a  glass  to  the  mouth  was  attended  with 
rhythmical  movements,  so  that  the  liquid  in  it  would  be  spilt.  In  other 
cases  spasm  a  are  seen,  which  are  more  or  less  choreiform  in  character,  so 
that  Weir  Mitchell,  who  described  them  in  1874,  called  the  condition  "  post- 
hemiplegic chorea." 

Lastly,  some  cases  of  chronic  hemiplegia  are  attended  with  slow  involun- 
tary movements,  principally  affecting  the  thumb  and  fingers,  as  described  by 
Hammond  in  1871  under  the  term  athetosis.  The  name  (uderos,  without  a 
fixed  position)  is  intended  to  signify  that  the  parts  concerned  in  the  spasm 
cannot  be  kept  still.  They  are  constantly  moving,  without  any  voluntary 
effort  on  the  part  of  the  patient.  The  fingers  are  alternately  flexed  and 
extended,  with  varying  degrees  of  adduction  or  abduction,  so  as  to  give  the 
hand  a  peculiar  aspect ;  and  the  toes  may  present  similar  changes  of  posi- 
tion. Gowers  discussed  the  post-hemiiDlegic  disorders  of  movement  "  in 
the  '  Med.-Chir.  Transactions '  for  1876.  Those  which  the  writer  has  seen 
have  been  in  young  patients.  Athetosis  is  often  observed  without  antece- 
dent hemiplegia. 

Aphasia.* — Beside  hemiplegia  another  symptom  of  cerebral  obstruction 
or  haemorrhage  is  Aphasia,  or  loss  of  speech,  a  condition  of  great  and  varied 
interest.  The  following  is  the  account  of  it  given  more  than  a  hundred 
years  ago  by  Heberden  in  his  famous  '  Commentaries  ' : 

"  The  inability  to  speak  is  sometimes  owing  not  to  the  paralytic  state 
of  the  organs  of  sjDcech  only,  but  to  the  utter  loss  of  the  knowledge  of 
language  and  letters,  which  some  have  quickly  regained  and  others  have 
recovered  by  slow  degrees,  getting  the  use  of  the  smaller  words  first,  and 
being  frequently  unable  to  find  the  word  they  want  and  using  another  for 
it  of  quite  a  different  meaning — as  if  it  were  a  language  which  they  had 
once  known,  but  by  long  disuse  had  almost  forgotten.  After  an  apoplectic 
state  for  several  days,  one  person  was  forced  to  take  some  pains  in  order  to 
learn  again  to  write,  having  lost  the  ideas  of  all  the  letters  except  the 
initials  of  his  two  names." 

rio'ht  hand  became  quite  stiff,  althoujjh  they  had  before  been  free  from  spasm.  He  supposes 
that  the  contractions  of  hemiplegic  limbs  represent  an  excess  of  those  co-ordinated  move- 
ments in  distant  parts  which  naturally  accompany  every  action  of  the  body. 

*  It  has  been  called  alalia  and  aphemia ;  but  of  these  names  tlie  first  is  of  doubtful 
authority,  and  the  second  would  mean  in  Greek,  not  loss  of  speech,  but  loss  of  reputation. 
Aphasia  is  the  correct  term  :  atpaaia  jx  is  a  phrase  used  by  Euripides,  and  in  the  form 
dfi^arriri  etteojv  by  Homer. 

To  express  want  of  power  to  write  the  term  agraphia  has  been  coined,  and  for  want  of 
ability  to  recognise  written  characters,  alexia. 
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Ajjliasia  is  altogether  distinct  fruiii  a  mere  imiiairuient  of  articulation, 
such  as  occurs  in  bulbar  paralysis  (p.  073),  and  often  forms  part  of  common 
cerebral  hemiplegia  (p.  729).  That  is  due  to  imperfection  in  the  move- 
ments of  the  tongue  and  palate,  and  the  speech  is  more  or  less  thick  and 
difficult  to  be  understood.  Aphasia  must  also  be  distinguished  from  the 
congenital  condition  of  a  deaf-mute,  and  the  emotional  paralysis  of  speech 
which  lasts  only  a  fcAv  moments.  In  aphasia,  if  the  patient  can  utter  a 
word  at  all,  he  pronounces  it  clearly  and  distinctly.  He  may  be  altogether 
mute  ;  or  he  may  occasionally,  when  excited,  ejaculate  an  oath  ;  or  he  may 
possess  the  power  of  saying  two  or  three  words  of  a  short  sentence — some- 
times correctly,  but  often  only  in  answer  to  every  question  put  to  him. 

Trousseau  relates  the  case  of  a  man  named  Paquet,  who  for  four 
months  said  nothing  but  cou-si-si,  cousisi,  and  who  ,  kept  uttering  these 
three  syllables  on  all  occasions,  whether  he  was  in  a  passion,  or  wished  to 
express  gratitude,  or  wanted  to  ask  for  something.  Only,  if  he  became 
very  excited,  he  would  sometimes  say  sacun,  mean — probably  an  abbrevia- 
tion of  the  oath  sacre  noiii  de  Dieu.  Broadbent  had  a  patient  who  coidd 
scarcely  say  anything  but  Oli,  shameful!  shameftil! — Oh,  i:>ity!  pity!  Of 
two  cases  recoi-ded  by  Broca,  one  patient  had  only  four  -svords,  oui,  non, 
trots,  and  toujours  :  and  another  said  tan,  tan,  to  every  question  for  twenty- 
one  years.  The  patient  is  apt  to  use  one  word  for  another ;  sometimes 
there  is  a  likeness  in  sound  between  the  two,  as  when  pu?^ging  takes  the 
place  of  'perjury,  j^cimjohlet  of  camphor,  dispersion  of  dispensary,  or  hoat 
instead  of  tuh  :  sometimes  none,  as  when  a  patient  of  Dr  William  Ogle  said 
two-shilling  j^icce  for  spectacles. 

A  person  familiar  with  two  or  more  languages  may  lose  the  power  of 
speaking  in  one  of  them,  while  he  retains  it  in  the  others.  Trousseau  gives 
an  instance  of  this  in  a  Russian,  who  before  his  illness  spoke  French  like  a 
Parisian  ;  and  Bastian  has  seen  two  similar  instances,  one  in  a  German  who 
had  long  been  resident  in  England. 

Dr  Ogle  ('  St  George's  Hosp,  Rep.,'  vol.  ii)  draws  special  attention  to  the 
fact  that  grammatical  form  is  always  observed  :  substantives  are  used  in 
the  place  of  substantives,  verbs  for  verbs,  numerals  for  numerals.  M.  Broca  s 
patient  employed  trois  to  express  any  number,  but  corrected  what  he  said 
by  holding  out  the  proper  number  of  fingers  at  the  same  time.  Broadbent's 
patient  possessed  only  one  place-name,  Burlington,  where  she  had  lived  as 
a  child. 

Sometimes  a  patient  who  can  utter  only  one  or  two  words  by  himself  is 
able  to  repeat  others  if  prompted.  Thus  Trousseau  relates  the  case  of  a 
man  named  Marcon,  who  could  only  say  Ma  foi  and  Cre  nom  cVun  coeur. 
but  who,  when  asked  "  Are  you  from  the  Haute  Loire  1 "  answered  Kaute 
Loire;  and  then  to  the  query,  "  What's  your  name?"  repeated  Eaute  Loire. 
"  But  your  name  is  Marcon?  "  Yes.  sir.  "  What  department  do  you  come 
from?"  Marcon:  and  so  forth.  We  shall  hereafter  see,  however,  that 
such  a  case  as  this  is  not  mere  aphasia. 

About  1886  we  had  for  several  months  a  patient  in  Mary  Ward  who  had 
"  common  cerebral  hemiplegia  "  of  the  right  side  with  aphasia,  and,  except- 
ing a  word  occasionally  ejaculated  at  random  and  immediatelv  for- 
gotten again,  her  only  language  was  the  repetition  of  the  syllables  ten-ten. 
sometimes  with  a  more  open  vowel  sound,  so  as  to  come  very  near  Broca's 
patient.  She  seemed  intelligent,  and  was  cheerful,  taking  interest  in  the 
slow  and  gradual  recovery  of  her  paralysed  muscles ;  and  \i  was  curious  to 
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see  how  perfectly  by  help  of  her  one  word,  uttered  with  perpetual  variety 
of  accent  and  intonation,  she  was  able  to  convey  acquiescence  and  negation, 
pleasure  and  pain,  entreaty,  remonstrance,  and  gi-atitude.  Much  pains 
were  taken  to  teach  her  fresh  words ;  but  though  she  learnt  one  for  a  time, 
she  quickly  lost  it  again ;  and  when  after  several  months  she  left  the  hos- 
pital, able  to  walk  with  supi>ort  and  having  some  power  over  her  arm,  she 
went  out  repeating  ten-ten,  with  a  new  meaning  of  farewell. 

Agraphia. — In  some  cases  of  aphasia  the  patient  loses  the  power  of  ex- 
pressing himself  in  other  ways  as  well  as  in  speech,  but  is  sometimes  able 
to  express  his  thoughts  with  his  pen.  Trousseau  relates  the  case  of  a  carrier 
of  the  Paris  Halles,  Avho  came  into  the  room  making  signs  that  he  could  not 
speak,  and  handed  in  a  note  in  which  the  history  of  his  illness  was  detailed. 
He  had  written  it  himself,  and  it  was  perfectly  well  worded.  A  few  days 
previously  he  had  suddenly  lost  his  senses,  and  remained  unconscious  for 
nearly  an  hour.  When  he  came  to  he  had  no  paralysis,  but  he  could  not 
articulate  a  single  word.  In  the  course  of  five  or  six  weeks  he  completely 
recovered;  but  what  was  remarkable  was  that  during  the  whole  course  of 
the  disease  he  could  manage  all  his  affairs  by  substituting  writing  for  speech. 
Such  cases  are  veiy  exceptional.  As  Ave  shall  presently  see,  paralysis  of  the 
right  hand  is  very  often  present  in  those  who  have  aphasia,  and  of  course 
it  is  then  difficult  for  the  patient  to  write ;  but  we  may  ascertain  whether 
the  power  of  combining  letters  to  form  words  is  preserved  by  giving  such  a 
patient  the  loose  wooden  letters  that  children  play  with,  asking  him  to  spell 
his  name  or  to  put  together  a  sentence.  He  may  be  quite  incapable  of 
doing  so  ;  indeed,  he  may  not  even  be  able  to  pick  out  the  letters  that  make 
up  the  one  or  two  words  that  he  is  perhaps  able  to  articulate.  Trousseau's 
patient,  for  instance,  whose  one  word  was  oui,  could  not  point  to  the  letters 
o,  u,  i,  in  a  book.  This  condition  of  inability  to  read  or  spell  has  been 
named  alexia. 

The  impairment  of  power  to  write  is  sometimes  marked  when  speech  is 
but  little  affected.  Jackson  records  the  case  of  a  partially  aphasic  patient 
who  could  talk  pretty  well,  although  she  made  mistakes  in  speaking,  and 
called  her  children  by  wrong  names ;  but  when  told  to  sign  her  name 
she  wrote  Sunnil  Sielaa  Satreni,  in  Avhich  there  was  no  resemblance  to 
the  real  name  either  in  sound  or  spelling  ;  and  when  told  to  write  her 
address  she  put  down  Sunesr  met  ts  mer  tina — lain.  If  there  is  much  im- 
pairment of  the  intelligence  the  value  of  agraphia  as  a  symptom  is  dimin- 
ished ;  but  both  Trousseau's  patient  with  aphasia  and  no  agraphia  and 
Jackson's  with  agraphia  and  little  aphasia  appeared  to  have  had  their  full 
mental  faculties. 

Again,  it  has  been  shown  that  in  some  cases  of  aphasia  the  memoiy  of 
other  modes  of  expression  is  lost,  beside  spoken  and  written  language. 
Trousseau  says  that  a  patient  may  be  unable  to  imitate  the  face  of  a 
person  who  is  crying,  although  when  he  feels  grief  the  expression  of  his 
countenance  shows  it  clearly  enough.  In  the  case  of  Paquet,  who  said 
nothing  but  Cousisi,  Trousseau  first  held  out  his  hands  and  moved  his 
fingers  as  though  playing  the  clarionet,  and  asked  this  man  to  do  the  same. 
Paquet  immediately  executed  the  same  movements  with  perfect  precision; 
and  when  asked  whether  he  knew  that  the  attitude  was  that  of  a  clarionet 
player  he  would  assent  by  nodding  his  head.  Yet  when  told,  a  few  minutes 
afterwards,  to  do  it  again,  he  often  was  unable. 

An  aphasic  patient  whose  case  was  carefully  studied  by  Dr  Scoresby 
VOL.  I.  47 
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Jackson  (•  Edin.  Med.  Journ./  1867)  was  totally  unable  to  play  the  piano. 
He  put  himself  in  the  proper  position,  and  placed  his  fingers  on  the  keys, 
but  he  could  not  play  a  single  bar,  not  even  of  a  piece  of  music  with  which 
he  had  been  familiar  before  his  illness ;  yet  he  could  hum  the  same  tune 
pretty  well.  He  played  draughts  with  skill;  and  Paquet  also  could  play 
backgammon  and  dominoes  perfectly,  and  would  cheat  when  he  found 
himself  losing. 

Amnesia. — It  is  important  to  notice  that  the  very  words  which  an 
aphasic  patient  is  unable  to  utter  may  be  perfectly  understood  by  him  when 
spoken  by  another  person.  This,  indeed,  is  but  an  illustration  of  a  broad 
distinction  Avhich  is  traceable  throughout  the  faculty  of  speech.  A  child 
learns  the  meaning  of  words  addressed  to  it  by  others  long  before  it  can 
itself  speak.  A  person  partially  acquainted  with  a  foreign  tongue  recog- 
nises many  words,  if  spoken  distinctly  by  anyone  else,  which  he  would  have 
been  unable  to  call  from  his  memory  if  he  wanted  them  in  conversation. 
Nay,  we  all  of  us  understand  the  meaning  of  many  English  words  when  we 
hear  them  which  we  never  use  ourselves.  Adopting  terms  used  b}'  Dr 
Moxon,  we  may  say  that  there  is  a  great  difference  between  "  incoming  " 
and  "  outgoing  "  language  ;  or,  following  Dr  Broadbent,  that  words  are  to  be 
considered  in  two  distinct  aspects  :  first  as  "  intellectual  symbols,"  and  then 
as  "  motor  processes."  In  ordinary  aphasia  and  agraphia  it  is  the  outgoing 
language  and  motor  ijrocesses  that  are  interfered  with  ;  in  amnesia  and 
alexia  it  is  the  incoming  language  and  perceijtion  of  intellectual  symbols. 

The  same  distinction  is  denoted  by  Wernicke's  terms ;  motor  (ordi- 
nary) aphasia,  including  agraphia,  and  sensory  ajjhasia,  including  alexia. 
Charcot's  "  verbal  and  graphic  amnesia  "  describe  the  auditoiy  and  visual 
forms  of  sensory  aphasia  which  are  denoted  by  "  word-deafness  ''  and  "  word- 
blindness  "  respectively.* 

The  local  lesion. — It  has  now  been  established  that  aphasia — including 
agraphia — is  almost  invariably  dependent  upon  a  lesion  of  the  left  side  of 
the  brain.  This  was  first  stated  by  Broca  as  the  result  of  a  case  which  he 
published  in  the  '  Bulletin  de  la  Societe  Anatomique  '  for  186 l.f  The 
association,  though  previously  overlooked,  is  beyond  question.  If  a  large 
number  of  hemiplegic  patients  be  taken,  it  will  be  found  that  many  of  those 
paralysed  on  the  right  side  are  speechless  ;  probably  every  one  whose  left 
arm  and  leg  are  paralysed  will  be  able  to  articulate  as  distinctly  as  the  con- 
dition of  the  tongue  and  lips  will  allow.  In  much  rarer  cases  aphasia  will 
be  found  to  exist  without  any  paralysis,  and  the  lesion  is  almost  invariably 
in  the  left  side  of  the  brain. 

Lastly,  to  complete  the  argument,  the  exceptions  themselves  illustrate 
the  rule,  for  in  left-handed  persons  (whose  right  hemisphere  takes  the. 
precedence  in  movements  which  the  left  does  in  the  rest  of  mankindj) 
loss  of  speech  goes  with  paralysis  of  the  left  limbs,  and  not  with  that  of 

*  It  may  be  that  perception  of  the  meaning  of  the  words  spoken  by  others,  and  uttering 
words  for  one's  self,  are  functions  of  different  parts  of  the  brain.  Or,  again,  it  may  be 
that  both  "incoming"  and  "outgoing"  language  have  their  seat  in  the  same  locality,  but 
that  the  latter  requires  for  its  execution  some  subordinate  nervous  centres  which  have 
nothing  to  do  with  the  former.  Tlie  second  of  these  hypotheses  was  defended  with  Teat 
ability  by  Dr  Broadbent  in  the  'Med.-Chir.  Transactions  '  for  1872.  C.  H.  F.  ° 

t  It  was  stated  nearly  thirty  years  after  the  event  that  Dr  Marc  Daxj  of  Sommieres, 
read  a  paper  on  the  subject  before  a  Medical  Congress  at  Montpellier  iu  1836  but  the 
memoir  has  never  been  seen  since.  Its  title  was  "  Lesion  de  la  moitie  gauche  de  I'encephnle 
coincident  avec  I'oubli  des  signes  de  la  pensee."  Certainly  no  one,  either  in  Paris  or  in 
London,  was  acquainted  with  the  views  of  M,  Dax  when  Broca  published  his  paper 

X  The  relation  of  the  left  side  of  the  brain  to  movement  and  speech  was  discussed  bv 
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tlie  right  limbs ;  or,  in  other  words,  it  depends  upon  disease  of  the  right 
hemisphere  instead  of  the  left.  Examples  of  this  association  were  recorded 
l)y  Dr  Huglilings  Jackson  ('  Med.  Times  and  Gaz.,'  1866),  Dr  John  Ogle 
(•  Lancet,'  LS68),  and  Dr  Wadham  (■  St  George's  Hospital  Reports,'  1869), 
and  two  well-marked  cases  have  occurred  in  the  writer's  experience  :  one 
about  1870,  a  man  in  Stephen  AVard  with  Left  Hemiplegia,  who,  to  his 
surprise,  Avas  aphasic  ;  and  the  other  a  boy  of  eleven  in  John  Ward,  in  1883, 
who  had  Right  Hemiplegia  and  spoke  pex-fectly. 

Further,  it  was  proved  by  Broca  that  aphasia  is  caused  by  lesions  of  a 
particular  part  of  the  surface  of  the  brain  on  the  left  side.  Bouillaud  was 
long  ago  led  by  clinical  observation  to  connect  the  faculty  of  language  with 
the  anterior  lohts  of  the  brain,*  and,  indeed,  Gall  had  previously  suggested 
the  same  localisation.  But  it  was  not  until  a  second  of  Broca's  cases  was 
published,  in  November,  1861,  that  anything  like  precision  of  localisation 
was  arrived  at  in  regard  to  loss  of  speech.  The  case  in  question  was  that 
of  a  man  named  Lelong,  aged  84,  who  after  an  attack  of  apoplexy  lost  the 
power  of  uttering  words,  with  the  exception  of  four,  although  he  knew  all 
that  was  said  to  him,  and  could  make  himself  understood  by  gestures.  He 
died  at  the  end  of  a  year  of  a  fracture  of  the  femur.  At  the  autopsy  the 
posterior  third  of  the  second  and  of  the  third  left  frontal  convolutions  were 
found  to  have  been  destroyed  by  softening,  their  place  being  occupied  by 
a  secondary  haemoiThagic  cyst. 

Ever  since,  the  third  left  frontal  has  been  known  as  Broca's  convolution, 
and  it  is  now  admitted  that  motor  aphasia  always  depends  on  a  lesion  in- 
volving that  region,  if  we  limit  it  to  the  posterior  part  of  the  third  left 
frontal  gyrus,  and  extend  it  to  the  back  of  the  second  frontal  and  adjacent 
parts  of  the  ascending  frontal  and  (jyri  operti. 

It  appears  that  no  disease  of  the  corpus  striatmn,  or  even  of  the  in- 
ternal capsule,  is  capable  of  causing  loss  of  speech.  The  general  accu- 
racy of  this  assertion  is  proved  by  the  fact  that  cerebral  htemorrhage,  in 
the  position  in  which  it  usually  occurs,  leaves  the  speech  unimpaired.  In 
1876  Broadbent  ("  Brit.  Med.  Jouni.,'  i,  p.  436)  knew  of  no  case  on  record 
in  which  lesion  of  the  corpus  striatum  alone  had  given  rise  to  this  symptom. 
At  first  sight  this  seems  inexplicable,  since  it  is  difficult  to  see  how  any 
effect  can  be  produced  by  destruction  of  a  convolution  which  may  not 
equally  follow  the  division  of  those  conducting  fibres  which  connect  it  with 
the  basal  ganglia,  or  even  with  the  spinal  centres.  Broadbent  meets  the 
difficulty  by  supposing  that  there  are  two  distinct  routes  by  which  impulses 
pass  from  Broca's  convolution  to  the  nerve-nuclei  in  the  pons,  to  the  cortex, 
and  to  the  spinal  cord.  One  is  the  straight  path  through  the  left  corpus 
striatum,  the  other  is  by  commissural  fibres  which  go  to  the  third  frontal 
convolution  on  the  opposite  side,  and  thence  down  through  the  right  corpus 
striatum.  So  long  as  either  of  these  routes  remains  open,  speech  is  pos- 
sible ;  it  being,  of  course,  assumed  that  the  nuclei  on  opposite  sides  are  so 
closely  associated  together  by  cross  connections  as  to  be  set  in  action  simul- 
taneously.   It  follows  from  Broadbent's  hypothesis,  that  if  hemiplegia  and 

the  writer  in  the  '  Gny's  Hosp.  Reports'  for  1870,  and  more  fully  and  satisfactorily  by 
Dr  Wm.  Ogle  in  a  paper  on  "  Dextral  Pre-eminence"  (' Med.-Chir.  Trans.,'  1871). 
'  *  Bouillaud,  as  M.  Broca  handsomely  admitted,  bad  also  recognised  the  special  relation 
of  the  left  side'  of  the  brain  to  spoken  langunge.  "  N'est-ce  pas  que  nous  ecrivons,  nous 
dessinons,  etc.,  de  la  main  droite  ?  ...  eh  bien,  serait-il  absolument  impossible  que  pour 
certains  a'otes  aux  quels  sont  affecte?  les  hemispheres  cerebraux— la  parole,  par  exemple— 
nous  fussions  pour  ainsi  dire  gauchers  ?"    (DIscours  a  I'Acad.  imp.  de  Medecine,  1865.) 
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aphasia  occur  tojrether,  the  lesion  must  be  one  which  either  involves  simul- 
taneously Broca's  convolutions  and  the  corpus  striatum,  or  else  affects  an 
extensive  area  of  the  left  hemisphere  in  the  neighbourhood  of  the  fissure 
of  Rolando.  Whichever  is  the  case,  the  cause  of  the  disease  must  almost 
always  be  obstruction  of  the  Sylvian  arteiy,  whether  by  embolism,  throm- 
bosis, or  syphilis.* 

Again,  aphasia  cannot  be  caused  by  a  lesion  of  any  part  of  the  left 
hemisphere,  except  Broca's  region.  No  doubt  cases  are  very  rare  in  which 
a  morbid  change  is  limited  to  a  single  spot  on  the  convexity  of  the  brain. 
But  a  woman  at  Guy's  Hospital  suffering  from  cancer  of  the  breast  had 
transitory  attacks  of  aphasia ;  it  was  conjectm'ed  that  she  had  a  secondary 
nodule  in  the  third  frontal  convolution  on  the  left  hemisphere  of  her  brain  ; 
and  this  diagnosis  was  afterwards  verified  by  an  autopsy.  As  Broadbent 
observed  in  1872,  it  is  remarkable  how  large  a  proportion  of  apparently 
exceptional  cases  break  down  under  careful  scrutiny. 

It  is  probable  that  the  centre  for  sensory  aphasia,  or  word-deafness,  is 
in  the  superior  temporo-sphenoidal  convolution,  and  that  for  agraphia,  or 
word-blindness,  in  the  angular  gyrus  and  occijoital  cortex.  Agraphia  without 
aphasia  would  depend  on  a  destroying  lesion  of  the  centre  for  the  right  hand 
in  the  left  ascending  frontal  and  adjacent  part  of  the  middle  frontal 
convolution. 

Tlieorij  of  aphasia. — Reverting  now  to  the  physiological  causation  of 
aphasia,  we  ask  why  loss  of  speech  is  always  dejjendent  on  a  lesion  of  the 
surface  of  the  left  hemisphere — except  in  left-handed  persons,  in  whom,  as 
we  have  seen,  the  lesion  is  in  the  corresponding  part  of  the  right  hemi- 
sphere. The  late  Dr  Moxon  first  threw  light  upon  this  curious  fact,  and 
suggested  an  explanation  which  has  virtually  been  accepted  by  subsequent 
writers.  His  view  ('  Med.-Chir.  Rev.,'  1866)  is  that  the  two  halves  of  the 
brain  originally  resemble  one  another  in  their  functional  capacities,  but 
that  in  the  course  of  education  one  side  only  becomes  stored  with  those  ideas 
of  associated  movements  which  are  required  for  the  performance  of  bi- 
lateral actions,  such  as  are  concerned  in  speech ;  or,  as  he  elsewhere  puts  it, 
one  side  of  the  tongue  guides  the  other ;  just  as  the  right  hand  guides  the 
left  one  when  they  are  made  to  execute  similar  motions,  for  this  requires 
far  less  attention  than  the  execution  of  opposed  motions  by  the  two  hands 
at  once.  Dr  Moxon  did  not  explain  why  the  process  of  education  should 
take  place  on  one  side  of  the  brain  rather  than  the  other ;  but,  as  we  have 
seen,  the  associated  movements  which  make  up  the  act  of  writing,  and  in 
which  only  one  hand  is  concerned,  are  so  closely  connected  with  those  of 
speech,  that  agraphia  often  accompanies  aphasia.  Now  it  is  true  that 
everyone  does  not  write  ;  but  perhaps  even  a  savage  from  his  earliest  infancy 
employs  one  hand  rather  than  the  other  in  the  gestures  by  which  he  aids 
speech,  and  the  hand  of  the  orator  is  the  right  hand.  Broca  himself  sur- 
mised that  this  preference  of  the  left  hemisphere  for  so  many  other  purposes 
led  to  the  education  of  convolutions  of  that  hemisphere  for  the  motor 
processes  concerned  in  speech." 

Theory  of  amnesia. — We  have  still  to  ask  what  are  the  relations  of 


easi 
can 


*  If  in  a  given  case  plugging  of  the  Sylvian  artery  should  be  overlooked  it  might 
;ily  be  supposed  that  tlie  only  disease  was  in  the  corpus  striatum,  and  that  this  had 
^...ised  the  aphasia.  In  July,  1877,  I  made  an  autopsy  in  which  it  would  have  been  quite 
possible  to  commit  this  mistake ;  the  patient  was  aphasic,  and  the  only  obvious  lesion  of 
the  brain  was  in  the  corpus  striatum ;  but  the  Sylvian  artery  contained  an  embolism  at  it-^ 
very  commencement. — C.  H.  F. 
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aphasia  to  "  iuconiing  "  language — that  part  of  the  faculty  of  speech  which 
consists  in  the  recognition  of  Avords  spoken  by  others.  Most  modern 
writers,  following  Dr  Sanders  and  Dr  William  Ogle,  admit  a  separate 
variety  of  aphasia,  which  they  term  amnesic  or  aiunemoiiic.  The 
characteristic  symptom  of  it  is  that  the  patient  is  able  to  utter  words,  pro- 
vided that  he  has  first  heard  them  spoken  by  another  person ;  in  fact,  one 
may  be  able  by  prompting  to  make  him  speak  pretty  freely,  although  he 
may  be  incapable  of  saying  anything  in  reply  to  a  question  which  does  not 
suggest  its  own  answer.  But  the  value  of  this  test  is  limited  to  the  cases 
in  which  it  yields  a  positive  result ;  if  the  man  continues  speechless,  after 
one  has  repeated  again  and  again  the  word  or  the  sentence  which  he  is 
asked  to  utter,  one  learns  nothing  by  the  experiment.  That  the  memory 
for  "  incoming  "  language  is  not  altogether  lost  may,  indeed,  sometimes  be 
gathered  from  the  gestures  of  intelligence  Avhich  such  a  person  makes  if  the 
right  word  is  suggested  to  him,  and  from  his  strongly  marked  dissent  when 
other  words  are  substituted.  Moreover  in  those  cases  in  which  an  attack 
of  aphasia  rapidly  passes  off,  the  patient  may  be  able  to  give  a  complete 
account  of  all  that  occurred  during  his  illness,  and  to  state  that  his  power 
of  thinking  was  unaffected.  Prof.  Lordat,  for  example,  who  once  suffered 
in  this  way,  afterAvai'ds  stated  that  he  was  able  to  combine  and  to  distin- 
guish abstract  ideas.  He  thought  over  the  subject-matter  of  a  lecture,  and 
found  that  he  could  dispose  in  his  mind  the  chief  points  without  difficulty, 
and  introduce  any  changes  that  he  pleased.  And  yet,  when  he  thought  of 
the  Doxology,  he  was  not  able  to  recollect  a  single  word.  We  must  leave 
it  to  the  metaphysicians  to  discuss  how  far  it  is  possible  for  the  mental 
processes  to  be  carried  on  without  conscious  revival  of  words  ;  but  it  is  clear 
that  in  M.  Lordat's  case  the  fault  lay  in  the  machinery  of  expression  alone — 
always  supposing  that  he  was  able  to  recall  past  states,  of  consciousness  with 
complete  accuracy. 

When  aphasia  is  incomplete,  so  that  the  patient  can  utter  one  or  two 
words,  and  uses  them  in  answer  to  every  question,  he  is  often  perfectly  con- 
scious of  his  mistakes.  Eveiy  physician  has  seen  such  cases,  and  will 
remember  the  shake  of  the  head,  the  puzzled  look,  the  smile — half  amuse- 
ment, half  vexation — the  repeated  attempts  to  find  the  right  word,  and  the 
beam  of  satisfaction  if  by  chance  it  comes  oft'  the  tongue  at  last. 

These  facts  seem  to  prove  beyond  dispute  that  the  memory  of  language 
may  be  unimiaaired,  even  when  there  is  complete  aphasia. 

Mental  condition  in  aijliasia. — Let  us  now  look  at  another  side  of  the 
question.  Many  patients  affected  with  jDartial  aphasia  go  on  uttering  the 
same  word  for  months  or  years,  without  seeming  to  know  that  anything  is 
amiss  with  them.  Trousseau  studied  very  carefully  the  case  of  an  artist 
who,  according  to  his  own  account,  suffered  from  nothing  but  failure  of 
speech,  and  was  able  to  understand  perfectly  all  that  he  read.  It  turned 
out  that  he  made  the  grossest  mistakes  in  reading  aloud,  that  he  wrote  one 
word  for  another,  and  that  when  asked  to  sketch  a  human  figure  he  drew 
like  a  child  who  had  never  been  taught.  In  another  case  Trousseau  found 
that  the  patient,  who  read  the  newspaper,  and  expressed  by  signs  that  he 
understood  it  perfectly,  was  nevertheless  in  the  habit  of  reading  the  same 
■page  over  and  over  again  in  the  same  day.  A  third  patient,  a  girl  under 
his  care,  had  for  a  w^hole  year  one  book  in  her  hands,  and  almost  always  read 
the  same  page.  He  advised  as  a  good  test  of  the  understanding  of  an 
aphasic  patient,  to  take  up  a  book  and  read  a  few  lines,  telling  the  patient 
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to  follow  with  his  eyes,  and  to  turn  over  at  the  proper  moment  :  the  artist, 
whose  ease  has  already  been  referred  to,  could  never  do  this  correctly. 
Trousseau  concludes,  in  spite  of  the  facts  mentioned  in  the  previous  para- 
grai)h,  that  in  aphasia  there  is  not  merely  loss  of  speech,  but  also  impair- 
ment of  intelligence.  The  lesions  which  cause  aphasia  are  in  most  cases 
such  as  interfere  with  the  supply  of  blood  to  a  considerable  area  of  one 
hemisphere,  and  therefore  it  is  not  surprising  that  they  often  produce 
mental  symptoms  independent  of  loss  of  speech. 

That  other  symptoms  have  no  connection  with  the  aphasia  is  proved 
by  the  fact  that  there  is  often  anusmia  in  the  corresponding  nostril.  In 
the  •  Med.-Chir.  Transactions  '  for  1870,  Dr  William  Ogle  refers  to  seven 
instances  of  this  :  he  supposes  that  the  so-called  external  root  of  the  olfac- 
tory bulb  becomes  implicated  Avhen  it  is  passing  to  the  floor  of  the  fissure 
of  Sylvius. 

The  question,  however,  is — not  what  defect  of  understanding  may  be 
found  in  aphasic  patients,  but  what  amount  of  intelligence  they  ever  retain. 
Instances  of  pure  aphasia,  unattended  with  paralysis  of  the  limbs,  are  espe- 
cially worthy  of  study  in  reference  to  this  question.  In  such  cases,  w'hile 
the  loss  of  speech  is  often  absolute,  the  intellect  may  be  quite  unimpaired. 

The  following  is  a  striking  instance: — "About  three  in  the  morning, 
as  near  as  I  can  guess,  I  w-oke  and  sat  up,  when  I  felt  a  confusion  and  in- 
distinctness in  my  head,  wdiich  lasted,  I  suppose,  about  half  a  minute.  I 
was  alarmed,  and  prayed  God  that,  ho w^ ever  He  might  afflict  my  body,  He 
would  spare  my  understanding.  This  prayer,  that  I  might  try  the  integrity 
of  my  faculties,  I  made  in  Latin  verse.  The  lines  were  not  veiy  good,  but 
I  knew  them  not  to  be  very  good.  I  made  them  easily,  and  concluded  my- 
self to  be  unimpaired  in  my  faculties.  Soon  after  I  perceived  that  I  had 
suffered  a  i^aralytic  stroke,  and  that  my  speech  Avas  taken  from  me.    I  had 

no  pain  I  then  wrote  to  Dr  Taylor  to  come  to  me  and  bring  Dr 

Heberden.  ...  In  penning  this  note  I  had  some  difliculty  ;  my  hand,  I 
know  not  how  or  why,  made  wrong  letters  "  (Dr  Johnson  to  Mrs  Thrale. 
June  17tli,  1783,  anno  cetatis  74).  He  recovered  quickly  in  a  few  days 
from  this  attack  of  aphasia  with  partial  agraphia,  but  without  motor  para- 
lysis :  and  the  cerebral  ha?mori-hage  (for  such  no  doubt  it  was)  did  not 
return. 

But  after  all,  cases  like  those  of  Dr  Johnson  and  Prof.  Lordat  are  the 
exceptions.  One  sees  patients  with  right  hemiplegia  who  go  on  for  years 
unable  to  utter  a  single  word,  or  to  communicate  in  any  way  with  their 
friends.  It  would  be  sad  to  suppose  that  such  persons  are  really  in  posses- 
sion of  all  their  mental  faculties,  and  that  they  are  living,  as  it  were, 
imprisoned  behind  an  iron  mask.  Happily  this  is  as  unlikely  as  it  would  be 
melancholy,  for  these  patients  show  often  by  their  gestures  that  they  are 
not  miserable,  and  in  most  cases  they  are  obviously  impaired  in  intellect. 
Moreover,  those  who  suffer  from  left  hemiplegia,  dependent  upon  any  exten- 
sive lesion  of  the  right  hemisphere,  manifest  an  equally  marked  deficiency 
of  intelligence,  although  they  are  not  deprived  of  speech. 

These  considerations  lead  to  the  conclusion  that,  although  loss  of 
speech  is  often  associated  with  inability  to  understand  "  incoming "  lan- 
guage or  recognise  mistakes  made  in  "  outgoing "  language,  yet  the  two 
tilings  are  essentially  independent  of  one  another,  and  that  when  aphasia 
associated  with  amnesia  indicates  a  lesion,  we  may  conclude  that  the  lesion 
extends  beyond  the  limits  of  Broca's  region. 
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Broadbent  arrived  at  nearly  the  same  conclusion  (cf.  '  Med.-Chir. 
Trans.,'  1872,  p.  174).  He  maintains  the  truth  of  Broca's  theory,  so  far  as 
concerns  the  seat  of  the  lesion  when  aphasia  occurs  independently  of  any 
failure  of  intelligence.  This  theory,  however,  does  not  imply  that  the  whole 
of  the  faculty  of  language  is  localised  in  any  one  part  of  the  hemispheres ; 
it  only  asserts  that  a  certain  spot  in  the  left  hemisphere  contains  machinery 
without  the  use  of  which  a  person  cannot  utter  words,  nor  convey  his 
thouirhts  in  writin<?. 

Recovery  from  aphasia. — Although  a  patient,  after  a  paralytic  stroke 
with  aphasia,  regains  his  speech  soon  after  consciousness  is  restored,  and 
although  he  regains  the  articulation  which  has  been  damaged  before  the 
power  in  his  leg,  and  long  before  that  in  his  arm — yet  when  a  patient  with 
right  hemiplegia  continues  aphasic,  his  recovery  of  speech  comes,  as  a  rule, 
latest  of  all,  when  there  only  remains  slight  awkwardness  in  the  fingers  or 
an  almost  imperceptible  halt  in  the  gait. 

There  is  reason  to  believe  that  when  Broca's  region  has  been  destroyed 
the  power  of  speech  may  still  be  recovered,  not  by  regeneration  of  the 
lost  tis-sue,  but  by  the  corresponding  part  of  the  right  hemisphere  taking 
on  the  action  of  the  left  ;  just  as  a  draughtsman  after  losing  his  right 
hand  would,  in  learning  to  draw  with  his  left,  be  educating  not  only 
his  muscles  and  nerves,  but  also  the  motor  centres  of  his  right  hemi- 
sphere. 

The  writer  had  several  years  ago  under  his  care  in  Stephen  Ward  a 
young  man  who  was  admitted  with  complete  aphasia  and  right  hemiplegia, 
probably  the  result  of  syphilitic  stenosis  of  his  left  Sylvian  artery.  While 
slowly  regaining  power  of  movement  and  improving  in  health,  the  sister  of 
the  ward  tried  to  teach  him  to  speak,  and  found  the  only  way  was  to  begin 
from  the  beginning,  by  naming  objects  (and  printed  words — so  as  to  teach 
him  to  read  again  also),  and  making  him  imitate  sounds  over  and  over 
again.    The  I'esult  was  a  good  degree  of  success. 

In  the  same  way  the  monophrasic  woman  mentioned  before,  who  said 
te)i-teii,  was  taught  by  two  successive  clinical  clerks  to  print  letters  with 
her  left  hand,  and  to  recognise  printed  letters.  Here  the  success  was 
limited,  pei'haps  owing  to  the  greater  age  of  the  scholar  or  the  smaller 
patience  of  the  teachers. 

AjjhaKia  in  lunatic^. — There  is  still  one  question  which  it  is  necessary 
to  consider  :  is  aphasia,  when  it  occurs  in  persons  of  unsound  mind,  invariably 
dependent  upon  a  lesion  in  Bi-oca's  region?  Dr  Bastian  mentions  the  case 
of  a  lunatic  who  did  not  utter  a  single  word  for  several  years,  except  during 
two  brief  intervals,  once  when  he  had  an  attack  of  pleurisy  that  lasted  some 
days,  and  once  when  he  Avas  suffering  from  toothache.  The  late  Dr  Forbes 
Winslow  met  with  a  similar  instance  ;  a  person  who  had  been  insane  for 
fiftv-two  years  did  not  speak  during  thirty  years,  but  recovered  speech  and 
answered  questions  perfectly  well  during  the  last  fifteen  years  of  his  life.  In 
such  cases  there  is  surely  no  reason  to  suppose  that  there  was  any  local 
lesion  in  the  brain. 

The  same  may  be  said  of  some  cases  which  Trousseau  gives  as  examples 
of  aphasia  ;  for  instance,  that  of  the  lady  who  welcomed  her  visitors  by 
exclaiminu'  pi(f,  aiiiniah  fool,  without  understanding  the  meaning  of  her 
words  :  and  also  of  an  example  of  agraphia  in  a  lunatic  at  Broadmoor, 
where  the  inability  to  Avrite  was  of  an  amnesic  type,  and  may  be  regarded  as 
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one  of  the  symptoms  of  mental  disorder  ('  The  Brain  as  an  Organ  of  Mind,' 
3rd  ed.,  p.  660).* 

Apoplexy. — This  term  originally  signified  a  stroke  "f  by  which  the 
patient  falls  "  like  an  ox  struck  down  by  the  butcher ; "  and  we  shall  here 
use  it  in  this,  its  proper  sense.  Unfortunately  the  w-ord  was  transferred  by 
metonymy  to  effusion  of  blood  upon  the  brain,  which  was  found  to  be  the 
most  common  cause  of  such  attacks  when  autopsies  began  to  be  made ; 
and  this  use  of  the  word  was  afterwards  extended  to  htemorrhages  in  other 
parts,  so  that  pulmonary  apoplexy,  retinal  apoplexy,  and  apoplexy  of  the 
supra-renal  capsules  are  spoken  of.  There  is  no  advantage  in  miscalling 
apoplexy  as  a  mere  synonym  for  haemorrhage  ;  and  in  clinical  medicine  it  is 
desirable  to  have  a  name  for  the  sudden  attack  of  insensibility  which  is  due 
to  suddenly  increased  jjressure  within  the  cranial  cavity — usually  but  not 
always  rupture  of  an  artery — as  distinguished  from  failure  of  the  heart's 
action  or  syncojje  on  the  one  hand,  and  on  the  other  from  narcotic  or  alco- 
holic poisoning,  uraemia,  epilepsy,  or  external  injury. 

Symptoms. — A  patient  in  an  apoplectic  fit  lies  deprived  of  sense  and 
motion."  He  is  not  asleep,  for  he  cannot  be  roused  ;  but  there  may  be  vary- 
ing degrees  of  insensibility.  Sometimes  the  well-known  voice  of  a  wife 
or  daughter  may  elicit  an  unintelligible  muttering  in  reply,  or  a  spoon  put 
to  the  lips  may  cause  them  to  be  closed,  or  one  hand  may  be  raised  to  rub 
the  side  of  the  face.  More  often  there  is  not  even  partial  consciousness  ; 
the  limbs  remain  in  whatever  position  they  happen  to  lie,  and  no  stimulus 
excites  a  response ;  the  breathing  and  the  beating  of  the  heart  alone  indi- 
cate life. 

The  pupils  are  torpid,  or  insensible  to  light ;  they  are  sometimes  dilated 
or  minutely  contracted,  and  often  unequal.  In  severe  cases  of  apoplexy, 
the  conjunctivae  can  be  touched  without  exciting  reflex  movement  in  the 
eyelids,  and  the  cutaneous  reflexes  are  diminished  or  abolished.  Pinching 
or  pricking  the  skin  seldom  leads  to  any  sign  of  consciousness,  but  some- 
times the  hand  or  foot  is  drawn  away  on  one  side  and  not  on  the  other,  or 
when  the  arms  are  lifted  and  allowed  to  drop  upon  the  bed,  one  only  falls  as 
a  dead  weight ;  or  the  arm  and  leg  on  one  side  may  be  rigid.  These  are 
important  indications  of  hemiplegia,  as  is  also  the  conjugate  deviation  of 
the  eyes  described  above  (p.  730). 

The  countenance  sometimes  is  pale,  sometimes  congested  and  purple, 
Avith  livid  lips  and  tongue,  while  the  features  are  often  swollen,  and  the 
forehead  bathed  in  perspiration. 

The  temiJerature  is  chiefly  important  for  prognosis.  As  Bourneville 
found,  there  is  at  first  a  slight  fall,  about  2°  Fahrenheit.  In  rapidly  fatal 
cases  a  normal  or  subnormal  temperature  continues  until  death  ;  but  if  life 
is  prolonged  the  temperature  rises  to  99°  or  about  100°.  When  death 
occurs  at  an  interval  of  more  than  ten  hours  from  the  commencement  of 
the  attack  it  is  often  preceded  by  a  rapid  elevation  of  temperature,  and 
this  is  always  an  unfavourable  sign.    In  one  fatal  case  at  Guy's  Hospital 

*  The  reader  is  referred  for  a  full  and  interesting  discussion  of  aphasia  and  its  varieties 
to  the  Luraleian  Lectures  of  Dr  Bastian  before  the  Royal  College  of  Physicians  in  1897 
('Lancet,' April  3rd— May  1st,  1897). 

t  Or.'  kTTOTrXny'ia,  a.iro-7T\r)tia,  a  strolie,  a  classical  Greek  word  from  a7ro7rX»j(T(Tw  to 
strike,  to  disable  (Soph.,  'Antigone,'  v,  1189,  where  it  is  applied  to  syncope).    Used 'by 
Hippocrates  of  a  "stroke"  of  the  palsy,  but  applied  to  one  limb,  as  (jkiUq  o7ro7rX»7(cn/c6r 
a  paralysed  leg.— Za^.  Sideratio.— i?'/'.  Coup  de  sang. —  Qerm.  Schlagfluss.  ' 
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the  thermometer  registered  107°.  When  recovery  is  to  take  iDlace,  the 
temperature,  if  it  has  risen,  returns  to  the  normal  point  two  or  three  clays 
after  the  attack  began. 

The  pulse  may  be  either  increased  or  diminished  in  frequency;  the  pro- 
gnosis is  bad  if  it  is  greatly  above  or  greatly  below  the  average — say  below 
60  or  above  120.  Unfortunately,  the  converse  is  not  always  true.  As  a 
rule  the  pulse  becomes  more  rapid  as  the  case  goes  on  towards  a  fatal 
termination ;  but  a  still  worse  sign  is  irregularity,  a  succession  of  frequent 
beats  followed  by  a  series  of  beats  at  long  intervals.  Formerly  great  stress 
was  laid  upon  the  "  full  "  and  "  labouring  "  character  of  the  radial  i)ulse 
in  apoplexy,  and  it  was  supposed  to  indicate  venesection.  We  now  refer 
this  character  either  to  want  of  elasticity  from  atheroma  of  the  aorta,  or  to 
the  high  arterial  tension  of  chronic  Bright's  disease. 

The  hreathing  is  often  infrequent;  there  may  be  as  few  as  three  or 
four  respirations  in  the  minute.  Towards  the  last  the  patient  may  cease  to 
breathe  for  perhaps  a  minute,  and  a  purple  flush  appears  over  the  coun- 
tenance, but  afterwards  a  deep  breath  is  again  drawn,  the  face  resumes  its 
natural  colour,  and  the  respiration  goes  on  as  before.  This  may  be  re- 
peated several  times,  until  at  length  the  final  breath  is  drawn ;  but  the 
heart  may  go  on  beating  for  a  considerable  time  still.  In  some  cases  the 
respiration  assumes  the  characters  described  by  Cheyne  and  afterwards  by 
Stokes,  and  known  by  their  names. 

In  many  cases  apoplexy  destroys  life  by  a  more  gradual  increase  of 
obstruction  to  the  breathing.  One  cause  of  this  is  the  supervention  of 
congestive  oedema,  beginning  in  the  bases  of  the  lungs  and  spreading  up- 
wai'ds  through  their  dependent  parts — so  called  hypostatic  pneumonia.  An- 
other is  the  accumulation  of  a  thin  mucus  in  the  air-passages,  which  forms 
a.  froth  with  the  inhaled  air,  and  may  fill  the  bronchi  and  even  the  trachea. 
Dyspnoea,  again,  is  often  caused  by  the  entrance  of  fluid  nourishment  into 
the  air-passages ;  for  when  a  patient  is  insensible,  milk  and  beef-tea  and 
brandy  are  veiy  ajDt  to  run  down  into  the  laiynx  without  giving  rise  to  any 
warning  cough  or  sensation  of  choking. 

Yet  another  im|X)rtant  cause  of  dyspnoea  is  the  impediment  to  the  act 
of  respiration  which  is  due  to  paralysis  of  the  tongue  and  fauces.  Everyone 
who  has  made  many  examinations  on  the  bodies  of  those  who  have  been 
suffocated  knows  how  large  a  quantity  of  frothy  fluid  is  found  in  the  air- 
passages,  even  when  death  has  been  rajjid  ;  but  an  apoplectic  patient  may 
lie  for  days  in  a  condition  of  dyspnoea.  This  is  shown  not  only  by  the 
lividity  of  his  countenance,  but  also  by  the  stertor  that  accompanies  the 
entrance  and  exit  of  air.  The  causes  that  lead  to  the  occurrence  of  this 
sound  were  clearly  pointed  out  by  Dr  Bowles,  in  the  '  Med.-Chir.  Trans.'  for 
1860.  He  admits  that  when  the  mouth  is  partially  open  the  soft  palate 
sometimes  drops  upon  the  tongue,  and  vibi'ates  as  the  air  rushes  beneath 
it ;  but  he  ascribes  far  more  importance  to  a  change  in  the  position  of  the 
tongue  itself ;  he  shows  that  when  the  mouth  falls  open,  the  point  of  attach- 
ment of  the  lingual  muscles  to  the  symphysis  is  carried  backwards,  and 
he  thinks  that  the  tongue  then  comes  into  contact  with  the  posterior  wall 
of  the  pharynx.  As  might  be  expected,  this  is  most  apt  to  occur  while  the 
patient  lies  supine.  As  Dr  Bowles  says,  turning  him  over  on  his  side, 
with  the  mouth  inclined  so  that  the  saliva  and  mucus  can  drain  away,  is 
often  followed  by  disappearance  of  stertor  and  by  decided  improvement  in 
other  symptoms. 
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When  the  breathing  is  noisy  the  cheek  is  often  puffed  out  at  each  ex- 
jiiration,  in  consequence  of  paralysis  of  the  buccinator  muscle;  this  sym- 
ptom is  unfavourable. 

Duration. — The  period  that  an  apoplectic  seizure  lasts  is  very  variable. 
In  some  exceedingly  rare  instances  death  takes  place  in  a  few  minutes. 
Abercrombie  relates  how  a  woman  who  seemed  to  be  in  perfect  health  was 
one  evening  at  a  crowded  meeting,  when  she  uttered  a  loud  scream,  and 
fell  down  insensible.  She  was  immediately  carried  out,  remained  pale  and 
unconscious,  and  within  five  minutes  she  was  dead.  Hughlings  Jackson 
mentions  a  similar  case  of  a  woman  who  was  sitting  at  the  tea-table,  when 
she  stoi)ped  in  the  middle  of  a  laugh,  cried  out,  "  Oh,  my  head !  "  fell  back 
in  her  chair,  and  died  within  not  more  than  five  minutes.  In  both  these 
cases  meningeal  haemorrhage  was  found. 

In  1864  there  was  brought  to  Guy's  Hospital  the  body  of  a  woman  Avho 
had  died  in  a  few  minutes  as  she  was  returning  home  from  the  theatre 
with  her  children  ;  in  that  instance  also  a  large  quantity  of  blood  had  been 
poured  out  over  the  sides  and  base  of  the  brain. 

Dr  Fagge  once  found  at  an  autopsy  a  large  clot  in  the  left  hemisphere, 
bursting  into  the  lateral  ventricle.  The  patient,  a  man  aged  forty-one, 
was  in  a  suro-ical  ward  for  some  larvn^eal  affection,  and  had  been  sent 
down  to  the  dispensary  to  fetch  the  medicines  ;  on  his  way  he  had  a  fit, 
became  comatose,  and  died  Avithin  ten  minutes. 

One  would  have  expected  that  hiBmorrhagc  into  the  pons  would  often 
cause  instantaneous  death.  But  Jackson  remarks  that  he  has  never  seen 
such  a  case,  although  he  has  known  a  woman  lie  deeply  comatose  for 
xonie  hnitrs,  in  whom  this  part  was  afterwards  found  hollowed  out  into  a 
mere  shell.  In  the  most  rapidly  fatal  case  of  a  clot  in  the  pons  recorded 
at  Guy's  Hospital  death  occurred  in  fortij  minutes ;  two  patients  lived 
each  for  two  hours,  one  nine  hours  and  a  half,  one  thirteen  hours,  one 
sixteen  hours,  and  one  two  days.  » 

Of  seventy-eight  cases  of  haemorrhage  into  the  pons  collected  by  Bode 
and  quoted  by  Boss,  forty-six  proved  fatal  within  twenty-four  hours. 

Meningeal,  like  pontine,  haemorrhage  commonly  proves  fatal  within 
forty-eight  hours.  But  in  the  ordinary  form  of  apoplexy,  in  which  blood 
is  effused  into  the  neighbouxiiood  of  the  coiq^us  striatum,  life  is  often  main- 
tained for  a  much  longer  period.  In  twelve  such  cases  at  Guy's  Hospital 
death  did  not  occur  until  between  the  second  and  the  seventh  days  ;  and 
in  six  cases  at  the  end  of  ten.  twelve,  thirteen,  sixteen,  nineteen,  and  again 
nineteen  days  respectively.  It  is  Avorthy  of  remark  that  tAvo  among  these 
six  cases  Avere  examples  of  a  very  rare  occm-rence,  the  formation  of  a  clot 
Avithin  the  substance  of  the  brain,  Avhich  Avas  large  enough  to  destroy  life, 
but  Avhich  yet  failed  to  reach  either  the  lateral  ventricle  or  the  surface  : 
and  in  a  third  case  the  seat  of  the  h£emorrhage  Avas  quite  exceptional, 
being  the  interior  of  one  occipital  lobe. 

In  tAventy-four  consecutive  fatal  cases  of  cerebral  htemorrhage  under  the 
l)rcsent  AATiter's  care,  death  took  place  under  tAvelve  hours  in  seven,  under 
tAventy-four  in  eleven  ;  on  the  second  or  third  day  in  three ;  on  the  fourth, 
fifth,  or  sixth  in  eight  ;  and  on  the  ninth  in  tA\^o. 

In  many  cases  after  an  apoplectic  attack,  consciousness  is  regained 
more  or  less  gradually.  After  a  few  hours  one  is  perhaps  able  to  rou'se  the 
patient  so  that  he  Avill  give  his  name,  although  Avhen  left  to  himself  he 
still  takes  not  the  slightest  notice  of  anything.    For  several  days  he  gene- 
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rally  remains  drowsy  and  apathetic,  or  if  he  talks  his  ideas  are  confused 
and  perplexed.  Occasionally  he  is  delirious,  talking  incoherently,  and 
trying  to  get  out  of  bed,  and  in  such  cases  the  prognosis  is  not  good, 
in  spite  of  the  fact  that  the  coma  has  passed  oft".  Nuthnagel  says  it  is 
exceptional  for  recovery  to  occur  if  insensibility  persists  for  as  long  as 
forty-eight  hours.  In  cases  which  terminate  favourably,  as  the  patient  re- 
gains consciousness,  hemiplegia,  with  or  without  aphasia,  becomes  manifest. 

I'roilroina. — The  older  writers  laid  great  stress  upon  certain  symptoms 
which  they  believed  to  be  frequent  precursors  of  apoplexy,  and  which  they 
therefore  designated  "  warnings  "  or  "  molimina."  Under  these  names  they 
iuL-luded  : — epistaxis,  ecchymosis  of  the  conjunctivae  after  coughing  or  sneez- 
ing ;  and  the  frequent  recurrence  of  giddiness  in  a  person  advanced  in 
years.  These  last  symptoms  are  no  doubt  likely  to  be  due  to  disease  of  the 
cerebral  arteries,  which  may  soon  lead  to  their  rupture  ;  and  arterial  disease 
may  lead  to  other  nervous  disorders — such  as  thickness  of  speech,  diplopia, 
partial  ptosis,  sensations  of  numbness  and  formication  in  the  hand  or  fingers, 
partial  loss  of  power  in  the  arm,  or  dragging  of  the  foot.  If  any  of  these 
occur  in  an  old  man  or  woman,  one  cannot  overlook  its  possible  significance 
as  a  warning  of  apoplexy. 

Indeed  such  symptoms  are  often  the  results  of  a  small  cerebral  haemor- 
rhage, which  has  already  taken  place,  and  precede  the  eft'ects  of  a  larger 
one. 

Onset. — Abercrombie,  many  years  ago,  observed  that  cerebral  haemor- 
rhage comparatively  seldom  leads  to  sudden  loss  of  sense  and  motion,  or  (in 
other  words)  to  the  classical  form  of  apoplectic  seizure.  A  precise  clinical 
history  of  the  cases  in  which  extravasation  of  blood  is  most  apt  to  be  found 
is  given  in  his  celebrated  woi-k.  The  first  symptom,  he  says,  is  a  pain  in 
the  head.  The  face  becomes  pale,  the  body  cold,  and  the  pulse  very  weak  ; 
there  is  nausea,  or  even  vomiting ;  and  he  may  fall  to  the  ground  faint 
and  exhausted.  Often  a  slight  convulsion  occurs.  After  a  little  while  he 
may  be  able  to  walk  home  ;  he  is  quite  sensible,  but  oppressed  ;  he  remains 
cold  and  feeble,  with  cadaverous  pallor  of  the  countenance.  By  degrees  he 
recovers  his  warmth,  his  face  regains  its  natural  appearance,  and  his  pulse 
improves  in  strength.  Then  he  becomes  flushed,  answers  questions  slowly, 
and  gradually  sinks  into  coma,  from  which  he  rarely  recovers. 

All  subsequent  writers  have  recognised  the  truth  of  this  picture.  After 
fracture  of  the  skull,  when  the  middle  meningeal  artery  is  torn  through, 
there  follows  a  very  similar  series  of  events  ;  and  the  name  of  "  ingravescent 
apoplexy  "  has  been  given  to  cases  which  run  such  a  course. 

Cerebral  haemorrhage  seldom  produces  sudden  coma.  No  doubt  the 
patient  is  often  insensible  when  first  seen  ;  perhaps  he  is  picked  up  in  the 
street,  or  found  lying  on  the  floor,  or  in  a  water-closet ;  or  the  seizure  may 
have  come  on  during  sleep.  But  Trousseau  says  that  although  his  atten- 
tion was  for  fifteen  years  directed  to  the  question,  he  did  not  in  that  time 
meet  Avith  a  single  instance  in  w^hich,  when  an  attack  of  apoplexy  due  to 
cerebral  haemorrhage  occurred  in  the  presence  of  witnesses,  it  did  not  begin 
more  or  less  gradually.  An  exception  must  be  made  for  those  rare  cases 
which  destroy  life  in  a  few  minutes  (p.  74G),  and  another  exception  is 
allowed  by  Trousseau  himself  for  certain  cases  which  begin  with  an  epi- 
leptiform seizure,  an  exception  endorsed  by  Hughlings  Jackson.  But 
ingravescent,  not  sudden,  apoplexy  is  the  rule  in  cases  of  large  cerebral 
haemorrhage. 
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It  must,  however,  be  admitted  that  the  symptoms  before  coma  sets  m 
are  more  variable  than  Avould  appear  from  Abercrombie's  description.  Pam 
in  the  head  is  often,  perhaps  most  often,  absent.  Not  infrequently  the 
only  thing  which  is  noticed  by  the  patient  is  a  numb  feeling,  or  a  sense  of 
weight  in  one  of  the  limbs.  Thus  Trousseau  relates  the  case  of  a  woman 
who  while  returning  from  market  noticed  that  she  dragged  her  right  leg, 
and  that  her  right  arm  felt  heavy,  so  that  she  changed  into  her  left  hand  a 
folded  newspaper  which  she  was  carrying,  lest  it  should  fall  into  the  mud ; 
she  walked  upstirs  into  her  room,  took  off  her  clothes,  and  got  into  bed ; 
after  which  she  became  hemiplegic  and  comatose,  and  remained  in  a  state 
of  stupor  for  three  days.  Another  patient  of  Trousseau  had  noticed  while 
at  dinner  that  one  of  his  hands  felt  heavy ;  he  was  not  giddy,  but  faltered 
a  little  in  his  speech ;  he  tried  to  rise  from  his  chair,  but  one  of  his  legs 
being  paralysed  he  fell  down.  His  children  lifted  him  up,,  and  with  their 
help  he  walked  into  the  next  room,  where  Trousseau  found  him  in  three 
quarters  of  an  hour  perfectly  conscious ;  but  his  left  arm  and  leg  were 
almost  powerless.    Coma  set  in  in  a  few  hours,  and  he  died  the  next 


morning. 


Convulsive  movements  are  only  occasionally  observed  in  cases  of  genuine 
apoplexy  from  cerebral  haemorrhage — not  congestion  certhrale  apoplcrti- 
forme.  Dr  Pitt  found  it  twice  in  79  cases  at  Guy's  Hospital.  It  is  usually, 
but  not  always,  limited  to  the  paralysed  limbs,  and  when  the  head  is  affected 
by  this  clonic  spasm  it  is  turned  away  from  the  seat  of  haemorrhage,  /'.  e. 
towards  the  paralysed  side. 

Among  the  early  symptoms  of  cerebral  hfemorrhage  is  a  transitory  loss 
of  consciousness,  from  which  the  patient  quickly  recovers,  so  that  it  is 
separated  by  an  interval  from  the  final  coma.  To  this  Trousseau  gives  the 
significant  name  of  "  cerebral  surprise."  The  writer  once  saw  a  stick- 
ing instance  of  this  kind.  He  was  sent  for  to  an  old  lady  who,  while  at 
supper,  "  became  faint "  and  slid  from  her  chair  to  the  ground.  When  he 
arrived  she  was  on  a  sofa,  and  said  she  was  much  better,  but  within  a  few 
minutes  she  became  again  unconscious,  and  died  in  deep  coma  a  few  hours 
later.    Next  day  he  found  a  large  haemorrhage  into  the  ventricle. 

The  probable  explanation  is  that  the  first  extravasation  of  blood  acts  as 
a  shock,  and  stuns  the  patient  as  Avith  a  blow  ;  the  heart  is  faint,  the 
blood-pressure  falls  and  the  haemorrhage  is  arrested.  After  an  interval  the 
heart  recovers,  fresh  haemorrhage  takes  place  and  produces  the  ordinaiy 
ingravescent  coma.    In  some  cases  the  coma  is  preceded  by  delirium. 

Diagnosis  of  the  seat  of  the  lesion. — Speaking  generally,  the  most  pro- 
bable seat  of  cerebral  haemorrhaire  is  the  most  common  one — the  reo-ion  of 
the  corpus  striatum,  and  particularly  the  external  and  internal  capsules 
(cf.  suin-a,  p.  724).  If  a  second  or  third  attack  has  proved  fatal,  there  is 
very  likely  ventricular  haemorrhage.  If  death  has  come  on  unusually 
rapidly  there  is  probably  either  moderate  effusion  in  the  pons,  or  a  very 
large  one  on  the  surface  or  into  the  ventricles. 

The  fact  that  lesions  affecting  the  cerebral  convolutions  so  often  [rive 
rise  to  convulsive  seizures  has  led  some  observers  to  suppose  that  such 
symptoms  are  especially  apt  to  occur  in  cases  of  meningeal  hemorrhage  : 
but  our  cases  do  not  bear  this  out.  Nor  is  rigidity  of  the  limbs  noted  as 
having  been  frequently  present— a  fact  which  Dr  Goodhart  pointed  out  in 
the  '  Guy's  Hospital  Keports  '  for  1876.  It  seems,  however,  that  decided 
hemiplegia  is  not  often  observed  in  this  form  of  apoplexy ;  the  blood  makes 
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its  way  too  easily  along  the  subarachnoid  si^ace  at  the  base  of  the  brain 
to  compress  one  hemisphere  more  than  the  other. 

It  is  doubtful  whether  extravasation  of'  blood  into  the  lateral  ventricle 
can  be  recognised  at  the  bedside.  The  recurrence  of  coma,  after  recoveiy 
from  a  first  seizure,  was  attributed  to  this  cause  by  Nothnagel ;  but  we 
have  seen  that  it  is  common  in  all  cases  of  apoplexy.  Others  have  sup- 
posed that  the  presence  of  ventricular  effusion  is  indicated  by  paralysis  of 
all  four  limbs  succeeding  to  hemiplegia ;  or  by  early  rigidity  of  the  paralysed 
arm  and  leg,  as  maintained  by  Durand-Fardel.  But  neither  supposition  will 
bear  the  test  of  2Jf^st-viortem  experience.  In  187-1-  Dr  Fagge  made  an 
autopsy  in  the  case  of  a  lad,  aged  seventeen,  who  had  died  fifteen  hours  after 
having  been  found  lying  on  the  ground  unconscious.  Not  only  both  lateral, 
but  also  the  third  and  fourth  ventricles,  were  full  of  clot,  Avhich  was  in  equal 
abundance  on  the  two  sides.  No  cause  for  the  hiemorrhage  could  be  found ; 
but  there  had  been  repeated  epileptiform  fits.  In  1876  an  old  woman  died 
in  the  Clinical  Ward  of  Guy's  Hospital  of  apoplexy  without  hemiplegia. 
The  right  ventricle  was  full  of  clot,  which  had  come  from  the  superficial 
part  of  the  caudate  nucleus,  the  internal  capsule  being  quite  uninjured. 

In  haemorrhage  of  the  pons  the  pupils  are  often  contracted  to  pins' 
points,  and  the  respirations  are  infrequent — perhaps  not  more  than  six  or 
four  to  the  minute  ;  but  occasionally  we  have  seen  dilatation  of  the  pupils, 
and  the  breathing  is  sometimes  hurried  and  irregular.  Large  hsemorrhage 
into  the  pons  almost  always  produces  deep  coma  with  flapping  cheeks  and 
insensible  pupils.  Death  is  not  instantaneous  :  ten  minutes  appears  to  be 
the  shortest  jDeriod  on  record — thirty  or  forty  minutes  to  four  or  five  hours 
the  most  common ;  but  occasionally  death  may  be  delayed  for  twenty-four 
hours  and,  in  a  case  of  the  writer's,  for  forty-eight.  Heemorrhage  into  the 
pons  sometimes  leaves  behind  it  a  permanent  difficulty  of  articulation. 
Crossed  hemiplegia  can  seldom  be  made  out  satisfactorily  while  the  patient 
is  insensible,  but  if  he  recover  from  coma  this  symptom  proves  that  the 
lesion  is  unilateral  in  the 'pons  or  the  upper  part  of  the  bulb. 

Haemorrhage  into  the  cerebellum  is  remarkably  rare,  and  very  seldom 
large  ;  if,  however,  it  occurs  near  the  surface  and  breaks  into  the  fourth 
ventricle,  death  quickly  ensues  from  compression  of  the  respiratory  centre  of 
the  bulb.  The  diagnosis  of  local  lesions  is  more  exact  in  cases  of  tumour 
than  of  haemorrhage  (cf.  infra,  pp.  786-8). 

General  Diagnosis. — In  the  diagnosis  of  apoplexy  one  lias  to  bear  in 
mind  many  possibilities  ;  in  few  diseases  is  it  more  important  or  more  diffi- 
cult to  form  a  right  judgment.  Error  may  arise  in  two  ways  :  sometimes 
from  the  absence  of  any  trustworthy  history ;  sometimes  from  the  doubtful 
nature  of  the  symptoms. 

Thus  a  man  may  be  discovered  comatose  and  stertorous  in  bed  or  on 
the  pavement,  and  there  may  be  no  one  to  say  what  has  happened  ;  often 
it  is  impossible  to  depend  upon  the  statements  of  those  in  whose  company 
he  is  found  ;  and  sometimes  there  is  suspicion  of  foul  play.  In  all  such 
cases  the  following  possibilities  must  be  taken  into  careful  consideration 
before  deciding  that  the  case  is  one  of  apoplexy :  that  the  patient's  brain 
has  been  injured  by  external  violence,  as  by  a  blow  or  a  fall,  with  or  with- 
out fracture  of  the  skull ;  that  the  disease  is  abscess,  tumour,  or  meningitis  ; 
that  he  has  taken  narcotic  poison ;  that  the  poison  is  alcohol ;  and  that  the 
coma  is  due  to  uraemia,  to  diabetes,  &c.,  or  to  the  effects  of  an  epileptic  fit. 

1.  As  regards  injury  to  the  brain,  difficulties  arise  in  several  ways. 
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There  may  be  no  In-uise  uiDon  the  face  or  head,  and  no  disphicement  of  any 
part  of  the  calvaria,  so  that  it  is  only  at  the  autopsy  that  we  discover  the 
skull  to  be  fractured,  or  the  brain  on  one  side  bruised.  Even  then,  one  is 
by  no  means  justified  in  concluding  that  the  case  was  originally  one  of 
accident  or  of  injury  inflicted  by  others.  The  patient  may  have  had  a  fit  or 
been  drunk,  and  in  falling  may  have  fractured  his  skull.  A  man  Avas  once 
admitted  into  Guy's  Hospital  who  was  driving  in  a  cart,  when  he  fell  and 
was  picked  up  insensible.  He  died  after  four  days,  and  the  surface  of  the 
brain  was  found  to  be  extensively  bruised  ;  but  as  he  was  known  to  be  a 
subject  to  epilepsy,  it  appeared  that  one  of  these  attacks  had  been  the  cause 
•<jf  his  falling. 

We  must  bear  in  mind  that  meningeal  haemorrhage  often  occurs  as  the 
result  of  disease  ;  it  is,  therefore,  only  when  the  brain-substance  itself  is 
ecchymosed  that  we  are  justified  in  attributing  to  external  violence  cases  in 
which  blood  is  found  effused  on  the  surface  of  the  brain.  On  the  other 
hand,  we  have  had  several  instances  in  which  a  severe  injuiy  of  the  skull 
Avith  laceration  of  the  cerebral  convolutions  has  been  associated  with  haemor- 
rhage into  the  central  parts.  Some  of  these  have  undoubtedly  been 
examples  of  primary  haemorrhage,  the  superficial  injuries  having  been 
caused  by  the  patient's  falling  upon  a  kerbstone  or  the  like  ;  but  it  is  certain 
that  a  fall  or  a  blow  upon  the  head  may  in  rare  cases  cause  rupture  of  an 
.artery  in  the  interior  of  the  brain. 

In  1855  a  patient  was  admitted  who  had  been  found  lying  by  the  side  of  a  crane,  the 
handle  of  which  seemed  to  have  struck  him  on  the  head,  for  there  was  a  wound  of  tlie  scalp. 
At  the  autopsy  the  left  corpus  striatum  and  thalamus  were  found  to  be  destroyed  by  a 
large  mass  of  blood  lying  between  them. 

In  1862  a  man  was  admitted  who  had  fallen  several  feet  upon  his  bead  from  a  platform 
on  which  he  had  been  working.  His  skull  was  found  fractured,  but  the  lateral  ventricles 
were  full  of  blood,  and  the  right  corpus  striatum  was  broken  up  by  a  large  clot  which  pro- 
jected through  an  opening  in  its  surfiice.  His  fellow-workmen  thought  he  had  overbalanced 
himself,  as  he  had  shown  no  signs  of  having  a  fit;  but  the  question  was  left  open  in  Dr 
Fagge's  report. 

In  1866  a  man  was  admitted  into  a  surgical  ward  an  hour  before  his  death  who  had 
been  steering  a  biirge  on  the  Surrey  Canal,  when  a  steamer  came  too  close  and  struck  the 
rudder;  the  tiller  knocked  him  over,  and  he  was  picked  up  insensible.  There  was  no 
injury  to  the  cranium,  nor  to  the  sui'face  of  the  brain.  The  right  lateral  ventricle  was 
found  full  of  eft'used  blood,  the  septum  was  broken  down,  and  there  was  a  moulded  clot  in 
the  fourth  ventricle. 

In  1868  a  patient  in  the  ophthalmic  ward,  missed  his  footing,  fell,  and  struck  his  left 
temple.  A  large  quantity  of  blood  was  effused  upon  the  cerebral  convolutions,  but  the 
right  corpus  striatum  was  also  extensively  ecchymosed,  and  had  in  its  interior  a  mass  of 
blood  of  the  size  of  a  hazel-nut. 

In  1870  a  man  came  to  the  hospital  with  a  cut  on  his  foi-ehead,  saying  he  had  slipped 
up  on  a  flight  of  stone  steps  at  the  Victoria  Theatre.  He  ultimately  became  hemiplegic  and 
died  comatose,  when  the  right  lateral  ventricle  was  found  to  contain  a  large  clot,  the  blood 
having  oozed  from  a  rent  in  the  thalamus. 

It  will  be  noticed  how  closely  the  appearances  found  in  these  five  cases 
resembled  those  of  spontaneous  cerebral  haemorrhage.  In  the  reports  of 
three  of  them  it  is  distinctly  stated  that  the  kidneys  Avere  granular,  or 
wasted,  or  cystic.  So  that,  even  if  the  rupture  of  the  arteiy  was  the  direct 
result  of  a  blow  or  fall  in  each  instance,  they  may  fairly  be  regarded  as 
examples  of  ordinaiy  apoplexy,  the  main  cause  having  probably\een  the 
existence  of  chronic  disease  in  the  coats  of  the  artery.  Most  likelv,  if  no 
accident  had  happened,  these  patients  would  have  died  of  spontaneous 
haemorrhage  into  the  brain  before  long.  One  cannot  be  surprised  that  it  is 
impossible  to  diagnose  such  cases  in  the  absence  of  a  histoiy  during  life, 
when  the  right  interpretation  is  so  difficult  after  an  autopsy. 
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2.  Other  structural  Ie>iions  of  the  brain  may  occasionally  give  rise  to  a 
rapidly  fatal  attack,  resembling  apoplexy,  from  hnemorrhage.  This  is  the 
case,  for  instance,  with  cerebral  abscesses  and  tumours,  and  occasionally 
with  meningitis,  Avhether  traumatic,  tuberculous,  or  syphilitic.  Some- 
times, indeed,  cerebral  htemorrhage  does  really  occur  as  a  complication  of 
the  softer  and  more  vascular  tumours,  from  the  blood-vessels  within  the 
growth  giving  way,  and  pouring  out  a  large  quantity  of  blood.  It  is  not 
improbable  that  in  many  of  the  cases  in  which  hoemorrhage  has  been  found 
in  the  cerebellum,  or  in  some  other  unusual  seat — if  the  patient  was  young 
and  the  arteries  health}^ — the  original  disease  has  been  a  soft  tumour  of 
small  size,  which  has  been  torn  up  by  the  extravasated  blood  and  over- 
looked at  the  autopsy. 

3.  Narcotic  poisuniny  may  be  mistaken  for  apoplexy,  or  vice  versa. 
We  have  seen  that  in  some  instances  in  which  blood  is  effused  into  the  pons 
the  pupils  are  contracted  and  the  respiration  is  regular  and  veiy  infrequent, 
just  as  in  persons  who  have  taken  large  doses  of  opium. 

I  was  summoned  one  night  to  see  a  lady  some  six  or  seven  miles  away  from  London,  and 
found  her  comatose,  with  the  symptoms  just  mentioned.  There  was  a  suspicion  that  she 
had  poisoned  herself,  for  the  day  was  the  anniversary  of  the  death  of  a  son;  and  a  few 
hours  before  her  illness  began  she  had  said  to  a  sister,  who  had  come  to  visit  her,  "  Well, 
liave  you  come  to  see  me  die?"  But  she  had  been  sitting  up  in  bed  talking  to  this  sister, 
and  apparently  as  well  as  usual,  when  she  suddenly  fell  back  comatose.  This  fact  appeared 
to  exclude  the  possibility  of  her  having  taken  opium ;  and  the  conclusion  seemed  clear  that 
there  was  htemorrhage  into  the  pons.  But  the  next  morning  she  was  quite  well  again,  and 
never  confessed  that  she  knew  the  cause  of  her  illness.  Thus  a  patient  deeply  comatose 
from  opium  mai/  recover  without  being  walked  about  or  swallowing  strong  coffee  or 
stimulants. — C.  H.  F. 

In  one  case  of  suicide  from  prussic  acid,  recorded  by  Dr  Stevenson 
('  Guy's  Hosp.  Rep.,'  1869),  death  did  not  occur  for  more  than  an  hour  and 
a  quarter  after  the  discovery  of  the  fact  that  the  poison  had  been  swal- 
low^ed,  and  the  symptoms  could  not  have  been  distinguished  from  those  of 
apoplexy ;  but  all  difficulty  was  removed  by  the  fact  that  there  was  on  the 
table  a  half-empty,  although  corked,  bottle  containing  some  of  the  poison, 
A  marked  odour  of  prussic  acid  was  diffused  through  the  room,  but  the 
patient's  breath  did  not  smell  of  it. 

4.  It  is  often  difficult,  and  sometimes  impossible,  to  distinguish  apo- 
plexy from  drunkenness.  A  man  who  really  is  dead  drunk  may  be  sup- 
posed to  have  cerebral  disease  ;  but  the  only  result  likely  to  follow  this 
mistake  is  that  a  patient  who  had  been  expected  to  die,  or  at  least  tn 
become  hemiplegia,  may  in  a  few  hours  completely  recover. 

In  1868  a  boy,  aged  fourteen,  was  admitted  into  Guy's  Hospital,  who  with  another  boy 
had  stolen  two  bottles  of  brandy,  and,  according  to  his  companion's  statement,  had  drunk 
a  reputed  quart  (twenty-six  and  two  thirds  fluid  ounces)  without  any  admixture  with  water. 
This  occurred  at  about  2,15  p,m,;  by  four  o'clock  he  was  insensible,  and  he  was  at  once 
taken  to  the  hospital.  He  was  still  completely  insensible,  but  without  stertor;  his  pupils 
were  at  first  of  natural  size,  but  afterwards  became  contracted.  An  oesophageal  tube  was 
passed,  and  the  contents  of  the  stomach  were  pumped  out,  with  a  most  powerful  odour  of 
brandy.  He  was  then  put  to  bed,  and  an  enema  of  coffee  was  given.  He  remained  uncon- 
scious for  twelve  hours;  then  he  asked  for  a  glass  of  water,  and  before  long  was  well, 
Dr  Stevenson,  commenting  upon  this  case  in  the  '  Guy's  Hosp,  Reports '  for  1869,  says  that 
no  doubt  the  boy  owed  his  recovery  to  the  prompt  use  of  the  stomach-pump. 

It  very  rarely  happens  that  anyone  swallows  a  fatal  dose  of  alcohol 
except  for  a  wager  or  out  of  bravado,  and  then  a  physician  called  to  the 
case  is  sure  to  be  told  what  has  occurred.    To  mistake  intoxication  for 
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apoplexy  is  to  commit  an  error  likely  to  be  more  injurious  to  the  doctor 
than  to  the  patient.     But  to  suppose  that  a  man  who  has  apoplexy  is 
merely  intoxicated  is  a  most  serious  matter.    This  is  the  mistake  which  is 
often  made  by  the  police,  and  into  which  medical  men  themselves  have  too 
often  fallen,  from  failing  to  appreciate  the  real  difficulties  of  the  diagnosis. 
Perhaps  the  patient  is  found  in  a  public-house,  or  is  known  to  have  been 
drinking  heavily,  or  smells  strongly  of  spirits.    The  only  safe  course  for  us 
is  to  ignore  these  facts  altogether.    The  odour  of  brandy  does  not  even 
prove  that  liquor  was  taken  before  the  attack ;  it  may  have  been  adminis- 
tered afterwards.     The  only  safe  rule,  which  should  never  be  departed 
from,  is  that  a  man  who  is  insensible,  and  who  cannot  be  roused,  is  never 
to  be  sent  away  to  the  police  station,  nor  be  left  by  himself  to  sleep  off  the 
supposed  di-unkenness ;   he  should  always  be  put  to  bed  and  carefully 
watched.    The  presence  of  hemiplegia,  convulsions,  or  inequality  of  the 
pupils  may  make  one  certain  that  the  case  is  due  to  something  beyond  al- 
coholic intoxication ;   and  the  same  conclusion  may  be  drawn,  although 
with  less  confidence,  from  the  occurrence  of  rigidity  of  the  limbs,  or  of 
stertor ;  but  the  absence  of  any  or  all  these  symptoms  is  no  disproof  of 
cerebral  disease.    The  most  important  cases,  however,  are  not  those  in  which 
coma,  or  even  partial  unconsciousness,  is  pi'esent,  but  rather  those  in  which 
the  patient  is  noisy  and  excited,  grimacing  and  throwing  his  limbs  about ; 
one  is  perhaps  sure  that  such  a  man  is  di'unk,  but  it  may  be  impossible  to 
say  whether  or  not  he  also  has  haimorrhage  going  on  within  his  skull.  Rup- 
ture of  a  cerebral  artery  seems  often  to  be  the  direct  result  of  indulgence 
in  drink,  and  to  detect  its  early  symptoms  must  obviously,  in  such,  cir- 
cumstances, be  exceedingly  difficult.    Medical  men  who  have  had  the 
largest  experience  are  those  who  most  freely  acknowledge  the  impossibility 
of  speaking  confidently,  particularly  when  the  patient  is  ad^-anced  in  years, 
and  may  have  chronic  disease  of  his  heart,  or  of  his  kidneys  and  cerebral 
arteries. 

5.  Again  there  are  cases  of  coma  which  resemble  apoplexy,  but  are  due 
to  other  toxic  causes  than  narcotics  or  alcohol ;  to  poisons  produced  in  the 
body  by  disease.  It  is  possible  that  the  case  may  be  one  of  pycemia,  or 
some  specific  fever.  Dr  Fagge  recorded  two  cases  in  which  profound, 
rapidly  fatal  coma  Avas  proved  to  be  due  to  this  auto-intoxication. 

One  was  that  of  a  man,  aged  twenty-six,  who  was  brought  to  the  hospital  insensible 
and  died  in  a  quarter  of  an  hour.  Vei-y  little  could  be  learnt  about  him ;  but  it  was  stated 
that  he  had  recently  arrived  on  board  ship  in  the  port  of  London,  and  that  he  had  been 
giving  evidence  in  a  court  of  law  on  the  day  of  his  death.  The  brain  appeared  healthy  ; 
but  there  was  suppurative  inflammation  of  the  peritoneum,  and  also  of  one  knee-joint. 

The  other  case  occurred  in  a  girl  eleven  years  old.  Slie  was  admitted  into  the  hospital 
one  morning  at  half-past  six,  and  immediately  after  being  put  to  bed,  she  gave  one  gasp 
and  died.  Her  mother  said  that  she  had  been  quite  well  until  the  previous  day,  when  she 
complained  of  pain  in  tlie  left  side  on  returning  home  from  school  in  the  afternoon.  She 
went  to  bed,  and  fell  asleep ;  but  at  4  a.m.  (two  hours  and  a  half  before  her  death)  she  was 
found  to  be  unable  to  speak,  and  to  be  rolling  over  and  throwing  her  arms  and  legs  about. 
When  brought  to  the  hospital  she  was  unconscious,  and  was  breathing  heavily  with  f  rotli 
upon  jier  lips;  the  right  pupil  was  dilated,  the  left  contracted.  The  temperature  was 
101-2°,  the  pulse  116,  the  respiration  32  iu  the  minute.  All  that  could  be  discovered  at 
the  autopsy  was  that  the  surface  of  the  riglit  lung  was  ecchymosed,  and  that  there  was  a 
partial  hepatisation  of  tlie  lower  lobe  of  the  left  lung,  with  much  lymph  ctfused  on  the 
pulmonary  pleura  over  a  circumscribed  area. 

6.  Another  possibility  is  that  the  coma  may  . be  due  to  urceinia.  The 
older  pathologists  were  familiar  wuth  cases  in  which,  finding  no  blood 
effused  upon  the  brain,  they  were  driven  to  suppose  that  the  cerebral 
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symptoms  which  had  proved  fatal  were  due  to  the  presence  of  fluid  in  the 
ventricles  and  beneath  the  arachnoid;  and  they  described  the  affection 
under  the  name  of  serous  apoplexy."  At  the  present  day,  however,  this 
name,  and  the  theory  on  which  it  was  based,  have  alike  fallen  into  oblivion. 
Many  years  ago  Wilks  suggested  that  the  majority  of  the  cases  in  question 
Avere  examples  of  Bright's  disease  ;  and  his  opinion  has  been  endorsed  by 
later  writers. 

Nevertheless  in  reading  the  detailed  clinical  reports  given  by  Aber- 
crombie,  it  is  far  from  clear  that  the  cause  of  death  in  his  cases  was  uraemia, 
rather  than  some  one  of  the  less  obvious  cerebral  lesions  which  at  that  time 
would  have  escaped  recognition.  The  cases  seem  to  be  few  in  which  the 
sj^mptoms  were  like  those  of  apoplexy,  and  the  only  disease  discovered  at 
the  autopsy  was  in  the  kidneys.  On  the  other  hand,  it  has  often  happened 
that  albumen  has  been  detected  in  the  urine  of  a  patient  who  had  been 
brought  into  the  ward  in  a  state  of  insensibility,  and  uraemia  diagnosed, 
until  a  post-mortem  examination  showed  that  the  coma  was  due  to  cerebral 
haemorrhage.  The  common  occurrence  of  albuminuria  in  such  cases  is 
partly  because  the  kidneys  are  often  found  granular  ;  partly  because  albu- 
minuria is  often  met  with  in  patients  lying  in  an  apoplectic  state,  when  the 
kidneys  are  found  after  death  to  be  perfectly  healthy  ;  so  that  the  presence 
of  albimien  is  justly  regarded  as  the  result  of  venous  congestion. 

Among  the  few  instances  in  which  an  apoplectiform  seizure  has  been 
found  at  Guy's  Hospital  to  have  been  caused  by  renal  disease,  without  any 
cerebral  lesion  being  discovered,  the  two  following  were  met  with  by  Dr 
Fagge. 

In  1867  a  mau,  aged  forty-eight,  was  brought  to  the  hospital,  conscious,  but  unable  to 
speak  ;  his  friends  said  that  he  had  often  suS'ered  from  headaches ;  the  day  before  his 
admission  he  complained  that  his  mind  was  wrong ;  his  manner  was  strange,  but  he 
answered  when  spoken  to.  Afterwards  he  became  insensible,  passing  his  excretions  under 
him.  At  one  time  he  regained  his  senses  sufficiently  to  say  "yes"  and  "no;"  and  he  could 
swallow ;  but  he  soon  relapsed  into  coma,  and  died  on  the  following  day.  His  pupils  were 
rather  contracted,  and  his  breathing  w^as  laborious.  The  brain  was  found  pale  and  ana;mic; 
the  ventricles  were  nearly  empty.  The  heart  was  hypertrophied;  the  kidneys  were  extremely 
wasted,  as  a  result  of  dilatation  of  the  calyces  secondary  to  stricture  of  the  urethra. 

In  1868  a  man  aged  forty-four,  who  had  been  intemperate  and  gouty,  and  who  had  been 
suffering  from  a  severe  headache  for  a  fortnight,  was  brought  to  the  hospital  in  a  drowsy 
state,  from  which  he  could  just  be  roused  to  speak.  He  had  had  a  fit,  and  had  bitten  his 
tongue.  His  body  and  limbs  were  in  a  state  of  constant  jactitation.  His  pupils  were 
rather  contracted.  His  urine  was  retained,  but  his  faeces  were  passed  into  the  bed.  Before 
his  death  he  had  two  more  fits.  The  only  changes  found  in  the  brain  were  that  it  was 
tough  and  wasted,  with  lai'ge  ventricles,  and  with  an  excess  of  fluid  in  them ;  but  the 
kidneys  weighed  only  two  ounces  and  a  half,  and  were  exceedingly  granular.  At  the  bed- 
side it  would  probably  have  been  impossible  to  say,  in  reference  to  either  of  these  cases, 
that  an  artery  had  not  given  way  within  the  brain. 

It  has  sometimes  happened  that  patients  under  treatment  in  the  hos- 
pital for  Bright's  disease  have  died  quickly  with  cerebral  symptoms ;  but 
under  such  circumstances  haemorrhage  is  comparatively  infx'equent. 

In  the  great  majority  of  cases  the  stupor  caused  by  uraemia  alternates 
with  convulsions,  and  passes  off  again  and  again  without  leaving  hemiplegia 
— so  as  to  disprove  cerebral  haemorrhage. 

7.  Coma  from  diabetes  or  from  cholcemia  may  simulate  apoplexy,  but 
the  presence  of  glycosuria  or  of  jaundice  will  decide  the  nature  of  such 
cases.  In  neither  case  is  there  hemiplegia,  and  the  symptoms  come  on 
more  gradually  than  those  of  apoplexy. 

8   Of  cerebral  diseases,  the  one  which  is  most  likely  to  be  mistaken  for 
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iipoplexy  is  a  form  of  epilepsy,  which  was  described  by  Andral  and  other 
French  writers  as  a  separate  mahidy,  under  the  cumbrous  name  of  "  apoplec- 
tiform cerebral  congestion,"  until  Trousseau  pointed  out  its  real  nature 
and  distinguishing  characters.  In  all  probability  Abercrombie  Avould  have 
included  it  under  what  he  termed  "  simple  apoplexy,"  in  which  after  death 
no  morbid  appearance  could  be  discovered  in  the  brain;  and  Sir  AVilliam 
Gull  used  to  teach  in  his  lectures  that  this  simple  apoplexy  "  was  nothing 
but  epilepsy. 

Among  the  cases  related  by  Trousseau  are  the  following : 

In  18-i5  a  gentleman,  aged  forty- two,  was  found  in  his  bed  insensible;  liis  face  was 
turgid  and  livid,  there  was  stertor,  and  all  power  of  motion  and  sensation  was  lost.  How 
long  he  had  been  in  this  condition  his  wife  could  not  tell— she  had  been  awakened  by  a 
strange  snoring  noise.  Trousseau  had  the  patient  placed  in  a  half-sitting  posture,  threw 
cold  water  in  his  face,  and  applied  ligatures  round  the  upper  part  of  the  thighs  to  retain 
the  blood  in  the  legs.  Scarcely  one  hour  elapsed  before  he  regained  his  senses  and  the  use 
of  his  limbs,  and  on  the  following  day  great  lassitude  was  the  only  remaining  symptom. 

Some  time  afterwards  the  same  physician  was  fetched  in  great  haste  to  a  neighbour, 
aged  seventy,  who  was  said  to  have  been  attacked  with  apoplexy  on  the  Boulevards.  He 
had  been  unconscious  for  a  quarter  of  an  hour,  but  was  recovering  his  senses  when  Trous- 
seau arrived.  He  did  not  at  first  recognise  him,  and  looked  vacantly  round,  throwing  his 
arms  and  legs  about  without  knowing  what  be  was  doing.  Within  a  few  hours  he  gradu- 
ally and  completely  recovered. 

A  solicitor,  aged  thirty.-five,  was  sent  to  Trousseau  from  the  country,  with  the  history 
that  in  the  course  of  the  previous  six  months  he  had  had  three  apoplectic  fits.  They  had 
lasted,  however,  an  hour  at  the  most,  and  they  had  left  no  paralysis  behind  them.  Trous- 
seau accordingly  declared  the  disease  to  be  epilepsy,  and  his  diagnosis  was  before  long 
found  to  be  correct.  But  of  course  there  must  in  every  instance  be  a  first  attack,  and  then 
the  criterion  fails,  and  if  this  seizure  should  prove  fatal  the  real  nature  of  the  disease 
must  remain  a  matter  of  inference. 

In  both  these  cases  the  real  nature  of  the  disease  was  afterwards  estab- 
lished by  the  recurrence  of  the  seizures  at  more  or  less  frequent  intervals, 
attended  with  all  the  symptoms  of  epilepsy.  Indeed,  it  must  be  observed 
that  in  each  case  the  attack  began  when  no  skilled  observer  was  present,  so 
that  there  was  no  proof  of  the  absence  of  convulsions  ;  and  Trousseau  him- 
self goes  on  to  say  that  in  almost  every  instance  of  the  same  kind  in  which 
he  was  consulted,  and  in  which  the  commencement  of  the  seizures  had  been 
seen,  "  nervous  twitches  "  or  convulsions  had  been  present.  Thus,  after 
.all,  the  identification  of  "  apoplectiform  cerebral  congestion  "  with  epilepsy 
involves  little  more  than  the  recognition  of  two  facts, — that  the  spasms 
which  usher  in  an  epileptic  seizure  may  be  but  slightly  marked,  so  as  to 
escape  the  notice  of  an  ordinary  observer ;  and  that  when  one  is  called  to 
a  patient  who  is  comatose  one  must  make  sure  that  the  disease  is  not 
epilepsy  before  committing  one's  self  to  a  diagnosis  of  apoplexy. 

"When  w^e  feel  reasonable  doubt  between  the  diagnosis  of  apoplexv  and 
that  of  epilepsy,  our  prognosis  must  be  most  cautiously  guarded  ;  for  in  a 
few  hours  the  patient  may  be  apparently  as  well  as  ever,  or  he  may  be  dying. 

Dr  Fagge  was  one  evening  called  out  in  great  haste  to  see  an  old  man,  and  found  him 
lying  on  the  sofa  in  his  sitting-room,  comatose  and  stertorous,  with  puffing  cheeks  and  a 
purple  countenance.  His  pupils  were  dilated,  but  the  general  aspect  was  that  of  apoplexy 
His  housekeeper,  who  had  found  him  insensible,  knew  that  he  had  once  or  twice  before 
had  epileptic  attacks.    Before  long  he  completely  recovered. 

In  1865  a  man  aged  sixty-seven,  a  tanner  in  Berraondsey,  was  brought  into  the  hos- 
pital comatose,  and  died  in  a  few  hours.  He  had  followed  his  occupation  until  the  day  of 
his  death,  when  he  was  found  insensible,  having  fallen  to  the  ground.  He  had  convulsive 
movements  and  appeared  to  be  paralysed  on  the  right  side.  It  could  not  be  ascertained 
that  he  had  ever  before  had  a  similar  attack,  but  he  was  said  to  have  suffered  much  with 
his  head.    No  recent  morbid  change  could  be  found  in  the  brain,  but  there  was  chronic 
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wastin>r,  the  convolutions  being  shrunken,  with  much  fluid  in  the  sulci,  and  the  ventricles 
being  enlarged  and  their  surface  granular;  the  skull  also  was  dense  and  had  no  diploe, 
and  the  membranes  were  thickened  and  opaque. 

A  very  similar  case  occurred  in  1870.  A  woman,  aged  si,xty-two,  was  brought  into  the 
Clinical  Ward,  having  fallen  down  in  the  street  in  a  fit.  The  right  pupil  was  larger  than 
the  left.  There  was  right  hemiplegia,  with  complete  antesthesia  in  the  right  arm  and  in 
the  right  side  of  the  face.  After  a  time  she  partially  regained  her  consciousness,  but  had 
several  convulsive  attacks.  The  coma  then  again  became  deeper,  and  she  died  at  the  end 
of  five  days._  No  morbid  change  could  be  found  in  the  brain  except  wasting  with  dilatation 
of  the  ventricles  ;  and  there  was  only  slight  wasting  of  the  kidneys. 

In  1896  a  powerfully  built  carman,  of  about  forty-five,  was  brought  into  the  writer's 
ward,  who  had  been  found  by  a  policeman  sitting  on  his  box  and  driving  his  horses  in  a 
state  of  complete  insensibility — speechless  and  senseless.  No  convulsions  were  seen,  and 
these  could  scarcely  have  escaped  notice  in  the  street.  He  was  admitted  as  a  case  of 
apoplexy,  and  when  seen  shortly  afterwards  was  still  in  complete  coma  with  stertorous 
breathing  and  insensible  pupils.  The  urine  when  drawn  off  was  found  to  contain  albumen. 
Eut  there  was  no  difl'erence  between  the  limbs  on  the  two  sides ;  the  pulse  was  not  small  or 
hard,  and  although  there  was  no  history  of  previous  fits  the  case  was  regarded  as  one  of 
eclampsia,  and  after  about  two  hours  the  jiatient  recovered  consciousness,  and  went  out 
next  day  perfectly  well,  with  healthy  urine,  and  with  no  sign  of  apoplexy  or  urajmia.  He 
had  not  been  drinking,  but  he  had  before  had  less  severe  attacks  of  what  was  no  doubt 
epilepsy. 

Diagnosis  betueen  the  anatomical  causes  of  apoplexy. — We  now  come  to 
the  differential  diagnosis  of  the  several  lesions,  which  are  each  capable  of 
causing  apoplexy,  as  above  defined,  aphasia,  or  hemiplegia;  namely, 
hfemorrhage,  embolism,  and  thrombosis  with  softening  from  syphilitic  or 
other  disease  of  the  arteries. 

(ci)  In  cases  of  apoplexy,  we  must  be  guided  to  a  diagnosis  of  its  exact 
cause  by  such  instances  as  the  following. 

Cerebral  embolism  found  after  death. — In  1868  a  man,  aged  forty,  was  brought  into 
the  Clinical  Ward  with  paralysis  of  the  left  side,  having  suddenly  fallen  down  insensible 
while  wheeling  a  barrow.  He  presently  regained  his  senses  and  conversed  about  his 
symptoms;  then  he  again  became  comatose,  and  remained  so  until  he  died  a  few  hours 
afterwards. 

In  18G9  a  man  was  taken  in  for  paralysis  and  partial  ana3sthesia  of  tlie  left  side.  He 
was  reported  to  have  suffered  from  continuous  headache  for  two  or  three  weeks.  A  few 
days  before  his  admission  he  bad  suddenly  become  giddy  and  lost  the  use  of  his  left  arm 
and  leg;  afterwards  he  was  unconscious  for  two  or  three  hours,  and  then  died. 

In  the  same  year  a  woman,  who  was  in  the  hospital  suffering  from  dropsy,  had  a  fit, 
which  was  followed  by  aphasia  and  right  hemiplegia,  and  she  died  within  two  days. 

In  1874  a  woman,  who  was  in  the  ward  for  uterine  cases  under  Dr  Braxton  Hicks, 
became  comatose  with  left  hemiplegia,  and  remained  insensible  until  she  died  on  the 
following  day. 

In  none  of  these  four  instances  was  there  any  haemorrhage  into  the 
brain,  nor  any  change  beyond  softening  of  the  part  which  should  have 
received  its  supply  of  blood  through  the  obstructed  vessel.  Yet,  if  no 
autopsies  had  been  made,  these  very  cases  might  well  have  been  quoted  as 
illustrating  the  chief  varieties  in  the  mode  of  onset  of  an  apoplectic  seizure 
due  to  the  rupture  of  a  cerebral  arteiy.  Indeed,  there  appears  to  be  no 
absolute  difference  between  the  symptoms  of  embolism  and  those  of  hgemor- 
rhage  ;  and  there  can  be  no  question  as  to  the  inadequacy  of  certain 
sup230sed  jDoints  of  distinction — that  in  embolism  the  face  is  pale  rather 
than  red  :  and  that  cases  of  htemorrhage  are  accompanied  by  excessive  pul- 
sation of  the  carotids,  stertorous  breathing,  and  inequality  of  the  pupils. 

Nothnagel  quotes  Dr  Eliza  Walker  as  having  shown  in  her  inaugural 
dissertation  at  Ziirich,  in  1872,  that  embolism  is  often  ushered  in  by  an 
epileptiform  attack ;  this  was  the  case  in  twenty-four  out  of  ninety-seven 
cases  which  were  collected  by  her.  In  seventy-nine  cases  of  embolism  Dr 
Pitt  found  seven  in  which  convulsions  occurred. 
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Thrombosis  found  after  death.— K  man,  aged  forty-eight,  was  attacked  with  pam  ni 
the  head  a  mouth  before  his  death.  He  fell  back  insensible,  with  right  hemiplegia. 
Afterwards  he  could  walk,  but  he  ultimately  became  again  semi-conscious  and  rambling  in 

his  talk.  .  1    •     *  4.1 

Another  man,  aged  thirty-five,  was  attacked  with  unconsciousness  and  paralysis  ot  tlie 
left  side  six  days  before  his  death.    He  then  had  convulsive  fits,  in  one  of  which  he  died. 

Apoplexy  due  to  arterial  thrombosis  can  seldom  be  distinguished  from 
that  caused  by  cerebral  haemorrhage.  The  writer  had  a  case  of  repeated 
attacks  in  an  elderly  woman  in  1890,  and  concluded  in  favour  of  thrombosis 
rather  than  hsemorrhage,  but  after  death  rupture  of  arteries  in  several 
parts  of  the  brain  was  discovered,  with  no  obstruction  of  the  vessels. 

The  most  frequent  cause  of  cerebral  thrombosis  is  syphilitic  disease  of 
the  arteries ;  and  the  cases  related  by  Heubner  in  his  monograph  show  how 
closely  the  symptoms  of  this  lesion  may  resemble  those  of  rupture  of  an 
ai-tery  in  the  brain.  In  eight  cases  out  of  twenty-two  collected  by  him  the 
symptoms  were  ushered  in  by  an  attack  of  apoplexy.  In  some  rapidly 
fatal  cases  the  insensibility  lasted  until  death.  In  others  there  was  a 
transitory  loss  of  consciousness,  accompanied  by  hemiplegia,  and  followed 
after  an  interval  by  the  supervention  of  coma  from  which  the  patient  never 
again  woke ;  in  other  words,  the  clinical  features  of  an  "  ingravescent " 
uatm'e  were  closely  imitated. 

A  man  who  had  suffered  from  headache  and  sleeplessness,  but  appeared  to  be  as  well  as 
usual  in  the  morning,  was  found  comatose  and  paralysed  on  the  right  side ;  he  could  at 
first  be  roused  a  little,  so  as  to  make  an  attempt  to  open  his  eyes;  but  afterwards  the 
insensibility  became  more  profound,  the  face  flushed,  the  pupils  immoveable,  and  he  died 
the  next  evening. 

A  journeyman  furrier,  admitted  into  the  Leipzig  Hospital  in  a  state  of  unconsciousness, 
had  been  attacked  on  the  previous  day  with  paralysis  of  the  arm;  this  came  on  gradually, 
so  that  he  watched  its  progress  upwards  from  the  thumb  to  the  shoulder,  being  then  in 
perfect  possession  of  his  senses,  and  able  to  point  with  his  left  hand  how  high  the 
numbness  extended  at  any  particular  moment. 

In  both  cases  thrombus  was  found  in  an  artery  affected  with  syphilitic  endarteritis. 

Thus  we  find  that  an  attack  of  apoplexy  is  by  no  means  always  due  to 
extravasation  of  blood  in  the  brain.  Omitting  spontaneous  thrombosis  on 
account  of  its  rarity,  we  have  embolism  and  syphilitic  arteritis  as  possible 
causes  of  precisely  similar  symptoms. 

The  diagnosis  is  based  cliiefly  upon  collateral  circumstances.  Age  is 
an  element  of  the  highest  importance.  In  persons  more  than  fifty  years  old 
one  is  seldom  wrong  in  attributing  an  apoplectic  seizure  to  hsemorrhage  ; 
and  the  younger  the  patient  the  greater  the  probability  that  one  of  the 
other  two  causes  is  in  operation.  To  decide  between  them  we  must  look 
for  indications  of  cardiac  disease  on  the  one  hand,  and,  on  the  other,  for 
eruptions  on  the  skin  or  fauces,  enlargements  of  the  testicles  or  lymphatic 
glands  and  nodes.  It  must  not  be  forgotten  that  cerebral  hsemorrhage  may 
be  an  indirect  result  of  embolism,  by  the  formation  of  an  aneurysm  in  the 
obstructed  artery  (p.  723).  In  most  cases  of  this  kind  the  primary  disease 
is  ulcerative  endocarditis,  and  the  embola  are  septic  ;  so  that  enlarf^ed  and 
tender  spleen,  or  albumen  or  blood  in  the  urine,  may  suggest  the  correct 
diagnosis. 

Notwithstanding  the  caution  expressed  above  (p.  753),  the  presence  of 
albumen  when  combined  with  a  low  specific  gra^dty  of  the  urine,  a  hard 
pulse,  and  signs  of  a  hypertrophied  left  ventricle  are  of  great  diagnostic 
value,  for  these  symptoms  of  chronic  interstitial  nephritis  much  increase 
the  probability  of  a  ruptured  artery.    If  we  find  evidence  of  retinal  hsemor- 
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rhage  or  aibuniiiiuric  retinitis  by  the  ophthalmoscope,  we  feel  ahuost  certain 
of  our  diagnosis.  A  veiy  gradual  onset  of  coma,  with  severe  previous  sym- 
ptoms of  pain,  sickness,  or  vertigo,  for  a  day  or  two,  points  to  occlusion  of 
an.  artery  (probably  syphilitic  in  a  young  adult),  and  consequent  softening. 
A  more  sudden  and  profound  attack  is  probably  due  to  haemorrhage.  A 
shock,  like  syncope,  with  revival  and  then  torpor,  gradually  deepening  into 
coma  coming  on  within  an  houi*,  points  almost  certainly  to  haemorrhage, 
checked  by  failure  of  the  heart,  and  returning  as  the  circulation  improves. 

Pain  in  the  head,  with  hemiplegia  and  subsequent  coma,  suggests 
cerebral  embolism,  and  in  a  young  subject  with  a  cardiac  murmur  makes 
it  practically  certain. 

(b)  In  cases  of  hemiplegia  the  diagnosis  between  its  several  causes 
depends  first  upon  the  question  Avhether  coma  Avas  pi-esent  when  the  attack 
of  paralysis  occurred.  If  so,  the  considerations  stated  in  the  last  para- 
graph are  applicable  ;  and  in  proportion  to  the  duration  and  the  severity  of 
apoplectic  symptoms  is  the  probability  that  there  was  rupture  of  an  artery. 
On  the  other  hand,  if  the  seizure  was'  unattended  with  any,  even  transient, 
loss  of  intelligence,  the  presumption  is  strongly  in  favour  of  its  being  the 
result  of  a  mere  arrest  of  circulation  in  some  part  of  the  motor  tract. 
This  may  depend  on  embolism  of  a  cerebral  artery,  or  on  syphilitic 
endarteritis,  or  on  arteritis  deformans,  apart  from  syphilis,  which  also 
leads  to  the  formation  of  patches  of  white  softening  from  thrombosis.  One 
would  have  expected  that  a  point  of  considerable  diagnostic  importance 
would  have  been  the  insidious  and  gradual  commencement  of  hemiplegia 
due  to  arteritis.  But  experience  scarcely  bears  this  out ;  the  attack  is  gene- 
rally more  or  less  sudden,  as  we  shall  find  it  may  be  even  when  due  to  such 
chronic  lesions  as  a  cerebral  tumour.  It  is  probable  that  the  nervous 
elements  continue  to  perform  their  functions  up  to  a  certain  point,  notwith- 
standing impairment  of  their  structure  ;  and  that  several  of  them  at  length 
suddenly  and  simultaneously  give  way,  just  as  a  rope  will  sustain  a  weight 
until  the  moment  before  the  last  strand  breaks. 

The  discrimination  of  the  various  lesions  of  the  brain  that  may  give 
rise  to  hemiplegia  depends  on  a  careful  study  of  the  other  nervous  sym- 
ptoms. We  have  already  seen  the  diagnostic  value  of  the  association  of 
aphasia  with  hemiplegia,  as  showing  that  the  Sylvian  artery  is  obstructed, 
whether  by  embolism,  thrombosis,  or  syphilitic  thickening. 

It  is  probable  that  persistent  hemiancesthesia,  when  associated  with 
hemiplegia,  points  to  haemorrhage  rather  than  to  arterial  obstruction.  For 
such  a  combination  of  symptoms  shows  that  the  posterior  third  of  the  in- 
ternal capsule  is  involved ;  and  this  lies  towards  the  periphery  of  the  area 
of  distribution  of  the  Sylvian  artery  (p.  721),  so  that  it  might  probably  bo 
fed  from  another  source  if  arrest  of  the  blood-supply  were  the  cause  of  the 
hemiplegia.  However  this  may  be,  most  of  the  cases  hitherto  recorded, 
in  which  loss  of  sensation  has  been  permanent,  have  occurred  in  old  people, 
so  that  rupture  of  an  artery  was  probably  the  cause  of  the  symptoms.  In 
the  case  referred  to  above  (p.  731)  the  patient  was  seventy-one  at  the  time 
of  the  first  seizure. 

On  the  other  hand,  syphilis  is  apt  to  affect  several  of  the  large  cerebral 
arteries,  simultaneously  or  in  succession.  It  is  therefore  not  surprising 
that  hemiplegia  dependent  upon  this  cause  is  sometimes  accompanied  by  a 
series  of  incongruous  or  irregular  symptoms,  which  cannot  be  referred  to  a 
lesion  limited  to  any  one  spot  in  the  brain.    Thus  there  is  sometimes  com- 
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plete  paralysis  of  one  or  more  of  the  cranial  nerves,  or  the  patient  may 
regain  the  use  of  the  arm  and  leg  which  were  first  affected;  and  subse- 
quently he  may  be  attacked  with  loss  of  power  on  the  opposite  side.  This, 
indeed,  is  not  in  itself  characteristic  of  the  syphilitic  affection;  for  old 
people  with  atheromatous  vessels  are  very  liable  to  have  patches  of  soften- 
ing develop  themselves  in  the  two  hemispheres  in  succession,  or  to  suffer 
from  the  effects  of  small  haemorrhages  into  both  cori^ra  striata  in  turn. 
But  symptoms  due  to  syphilis  are  more  apt  to  be  irregular  in  their  locality 
and  course  than  those  which  depend  upon  other  causes  ;  the  patient  perhaps 
becomes  able  to  stand,  or  even  to  walk,  and  then  after  a  few  days  relapses  ; 
and  such  changes  may  occur  again  and  again. 

Heubner  laid  stress  on  a  peculiar  somnolent  condition,  as  indicating  the 
presence  of  syphilis  :  the  patient,  he  said,  is  half  awake,  half  asleep  ;  he 
lies  with  his  eyes  shut,  taking  no  notice  of  anything,  and  refusing  to  answer 
questions  ;  but  when  one  tries  to  examine  him,  he  resists.  That  such  sym- 
ptoms are  comparatively  rare  in  cases  of  embolism  or  of  cerebral  haemorrhage 
is  true  ;  but  they  are  common  enough  when  the  disease  is  tumour,  and  one 
must  always  remember  that  tumours  may  give  rise  to  hemiplegia  if  they 
involve  the  motor  tract. 

There  is,  in  fact,  no  one  of  all  the  organic  changes  to  which  the  brain  is 
liable  that  may  not  sometimes  induce  loss  of  power  in  the  arm  and  leg  on 
one  side  ;  beside  epilepsy,  hysteria,  chorea,  and  some  other  neuroses  which 
will  be  described  in  their  place. 

Conversely,  it  occasionally  happens  that  aft'ections  of  the  cerebral 
arteries  may  run  their  course  to  a  fatal  issue  without  hemiplegia  appearing. 
Such  cases  may  be  attended  with  headache,  loss  of  memory,  di'owsiness, 
delirium,  vomiting,  thickness  of  speech,  dysphagia,  involuntary  evacuations, 
and  other  symptoms,  but  none  of  them  are  characteristic. 

Prognosis. — The  gravity  of  a  case  of  Apoplexy  may  be  judged  of  first 
by  the  depth  of  the  coma.  The  ingravescent  cases  are  the  worst,  while 
gradual  recovery  of  consciojusness  is  of  good  omen.  In  cases  comatose  from 
the  first,  death  frequently  follows  on  the  third  day,  but  it  may  occur  after 
a  week  or  even  longer ;  and,  on  the  other  hand,  recovery-  may  follow  pro- 
longed unconsciousness  if  the  pulse  and  breathing  are  not  seriously  affected, 
and  if  the  patient  is  not  fed.  Rise  of  temperature  is  a  bad  sign.  So  are 
early  rigidity,  convulsions  of  the  paralysed  limbs,  flapping  of  the  cheek  in 
breathing,  insensitive  conjunctivae,  and  increasing  cyanosis.  The  longer 
coma  persists,  the  less  hope  there  is  :  but  the  writer  once  saw  a  patient 
make  a  good  recovery  after  lying  ten  days  insensible.  When  conscious- 
ness is  once  restored,  life  is  generally  preserved,  at  least  until  a  subsequent 
attack. 

Treatment  of  Apoplexy.~k^  Hippocrates  said,  "to  cure  apoplexy 
when  severe  is  impossible,  and  not  easy  when  it  is  slight  "  ('  Aphor.,'  ii, 
41).  Moreover,  then,  there  is  no  disease  in  which  it  is  more  difficult  to 
estimate  the  effect  of  any  therapeutical  measures  adopted. 

The  patient  should,  if  possible,  be  left  in  the  room  in  which  the  seizure 
occurred;  a  mattress  placed  on  the  floor  does  perfectly  well  for  a  time. 
His  head  and  shoulders  must  be  raised,  and  he  should  be  turned  well  over 
on  his  side,  so  as  to  prevent  the  tongue  from  falling  backwards  against 
the  pharynx.    If  death  is  impending  one  ought  to  abstain  from  all  active 
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treatment,  for  no  good  can  be  done  by  the  application  of  a  blister  to  the 
neck,  or  of  mustard  plasters  to  the  calves.  A  patient  whose  coma  is  so 
deep  as  to  threaten  his  life  cannot  be  roused  by  such  means  ;  if  he  is  still 
sensible,  the  irritation  must  be  injurious  rather  than  beneficial. 

When  the  case  appears  not  to  be  altogether  hopeless,  five  or  ten  grains 
of  calomel  or  two  drops  of  croton  oil  should  be  placed  on  the  tongue,  parti- 
cularly if  there  is  reason  to  believe  that  there  is  an  accumulation  in  the 
bowels  ;  or  an  enema  of  turpentine  may  be  given.  If  the  insensibility  last 
more  than  a  few  hours  it  may  be  necessary  to  pass  the  catheter.  Whenever 
there  is  serious  difficulty  of  swallowing,  the  administration  of  food  or  drink 
by  the  mouth  should  be  altogether  forbidden,  on  account  of  the  danger 
of  its  running  into  the  air-passages  and  setting  up  pneumonia.  No  harm 
results  from  keeping  an  apoplectic  patient  for  a  day  or  two  without  nourish- 
ment ;  and  afterwards  if  needful  he  may  be  fed  by  the  rectum. 

Bloodletting,  whether  by  venesection,  cupping,  or  leeches,  is  now  seldom 
practised.  Sir  Thomas  Watson,  indeed,  speaks  of  patients  so  insensible 
as  not  to  feel  the  puncture  made  by  the  lancet,  who  have  yet  emerged 
from  their  coma  while  the  blood  was  flowing.  But  it  may  be  fairly  doubted 
whether  in  such  cases  the  disease  was  not  that  "  simple  apoplexy  "  which 
is  probably  a  form  of  epilepsy  or  else  ursemio  coma.  If  the  pulse  be  large 
and  labouring,  the  face  flushed,  the  carotid  arteries  full  and  throbbing, 
bleeding  seems  to  be  indicated.  But  most  patients  suffering  from  apoplexy 
are  advanced  in  years  and  impaired  in  health ;  while  in  a  younger  person 
the  coma  may  be  due  to  embolism  or  to  syphilitic  arterial  disease,  and  not 
to  arterial  hiemorrhage. 

When  the  symptoms  of  cerebral  haemorrhage  are  slowly  ingravescent,  it 
seems  probable  that  treatment  may  sometimes  prevent  a  fatal  issue.  If 
called  to  such  a  patient  in  the  early  stage  (that  of  collapse),  one  should  keep 
him  recumbent,  but  with  head  and  shoulders  raised,  and  he  should  not  be 
allowed  to  move.  The  limbs  may  be  warmed  by  hot  flannels  or  elastic  hot- 
water  bottles,  but  the  administration  of  brandy,  and  even  of  ammonia,  must 
be  forbidden.  As  reaction  comes  on,  the  question  of  bloodletting  must  be 
seriously  weighed.  It  is  true  that  a  rapid  death  almost  always  occurs,  and 
that  the  autopsy  generally  confirms  the  opinion  that  the  case  was  hopeless 
from  the  first.  But  it  is  possible  that  free  venesection,  just  at  the  time 
when  the  vigour  of  the  circulation  is  being  re-established,  may,  by  lowering 
the  pressure  in  the  cerebral  vessels,  prevent  further  effusion  of  blood. 

The  writer  has  once  only  had  the  opportunity  of  ordering  venesection 
at  this  crisis.  The  patient  came  in  already  recovering  from  apoplexy. 
A  second  attack  occurred  a  few  days  later,  and  a  clinical  assistant  on  the 
watch  for  it  opened  a  vein  within  three  minutes  of  its  occurrence,  and  drew 
off  about  12  oz.  of  blood  ;  but  this  did  not  avert  the  fatal  issue. 

Htemostatics,  such  as  ergot,  acetate  of  lead,  or  gallic  acid,  are  no  longer 
prescribed  ;  but  cooling  lotions,  or  a  bag  of  ice,  may  be  applied  to  the  head, 
if  they  do  not  disturb  the  patient. 

When  coma  is  probably  due  to  Embolism,  the  only  treatment  is  to  keep 
the  patient  in  a  state  of  the  most  perfect  quietude,  so  as  to  reduce  to 
a  minimum  the  activity  of  the  nervous  centres  deprived  of  their  blood- 
supply. 

In  cases  believed  to  be  due  to  obstruction  from  Syphilitic  arteritis,  in- 
unction of  mercury  should  be  commenced  with  the  first  cerebral  sym- 
ptoms. 
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A  person  attacked  with  Hemiplegia  without  unconsciousness  should  for 
some  days  be  kept  in  bed,  and  as  free  as  possible  from  all  mental  or  bodily 
disturbance.  If  advanced  in  years,  or  suffering  from  heart  disease,  he 
should  be  supplied  with  soup,  beef-tea,  milk,  and  perhaps  a  little  wine. 

A  syphilitic  patient  should  at  first  have  rather  a  scanty  diet,  while  the 
proper  treatment  is  being  carried  out:  say  a  twelfth  of  a  grain  of  per- 
chloride  of  mercury,  ten  or  fifteen  grains  of  iodide  of  potassium  taken 
three  or  four  times  daily. 

Heubner  relates  some  remarkable  examples  of  recovery  of  power  iii  the 
paralysed  limbs  under  the  method  of  inunction. 

A  striking  case  was  that  of  a  student,  aged  twenty-six,  who  after  having  suffered  from 
headache  and  giddiness  for  some  weeks  was  attacked  one  night  with  left  hemiplegia  during 
sleep.  There  were  indurated  glands  in  the  neck  and  at  each  elbow,  and  a  scar  on  tlie  velum 
palati.  At  the  end  of  a  fortnight  he  was  no  better — feverish,  prostrate,  sleepless,  and 
delirious ;  bedsores  were  forming,  and  spasmodic  movements  of  the  right  arm  had  begun. 
Mercurial  ointment  was  then  rubbed  in  lor  seven  days,  and  afterwards  iodide  of  potassium 
was  given  in  large  doses.  Six  weeks  later  he  was  able  to  leave  his  bed,  and  little  by  little 
he  regained  power  in  his  limbs.  Several  years  afterwards  Heubner  found  him  perfectly 
well,  except  that  he  walked  with  a  stick. 

In  most  cases  of  Hemiplegia  after  apoplexy  the  limbs  regain  power  to  a 
certain  extent,  in  a  few  they  do  so  completely,  but  in  many  more  or  less 
paralysis  remains,  in  spite  of  the  most  judicious  treatment.  In  chronic  cases 
recourse  may  then  be  had  to  electricity,  and  sometimes  with  benefit.  The 
continuous  application  of  a  very  weak  galvanic  current  to  the  head,  as 
advised  by  Remak,  is  said  by  Nothnagel  to  be  occasionally  followed  by  a 
decided  increase  of  power  and  diminution  of  rigidity  in  the  affected  muscles. 

A  more  intelligible  method  is  to  excite  the  paralysed  muscles  to  con- 
tract by  the  make  and  break  of  slowly  interrupted  galvanism  or  by  the 
faradio  current.  Whichever  acts  best  is  to  be  preferred.  As  the  late 
Sir  Russell  Reynolds  said,  little  or  no  good  can  be  thus  effected  if  the 
muscles  contract  normally ;  but  if  the  contractility  is  diminished,  elec- 
tricity will  often  in  the  course  of  a  few  weeks  restore  it;  muscles  will  be- 
come less  wasted,  and  the  previously  cold  limb  will  regain  its  temperature. 
By  faradising  the  extensor  muscles  of  the  fingers  one  may  diminish  con- 
traction of  the  fingers  into  the  palm.  In  general  it  may  be  stated  that  the 
application  of  electricity  should  not  begin  till  two  months  from  the  hemi- 
plegic  seizure  ;  that  it  should  be  at  once  left  off  if  it  causes  headache,  giddi- 
ness, faintness,  sickness,  or  any  unpleasant  feeling  at  the  epigastrium  ;  and 
that  the  current  should  never  be  so  strong  as  to  cause  pain,  nor  so  long 
continued  as  to  cause  fatigue. 

Hemiplegia  cannot  be  influenced  by  drugs,  though  occasionally  laxatives 
and  sometimes  hypnotics  are  required.  Nor  can  one  reasonably  expect 
benefit  to  result  from  visits  to  Bath  or  Harrogate,  Gastein,  Pfeffers,  or  any- 
where else. 

To  prevent  a  recurrence  of  the  attack,  temperance  both  in  eating  and 
drinking,  a  loose  state  of  the  bowels,  and  the  avoidance  of  emotional  and 
other  excitement,  both  of  mind  and  body,  are  the  rational  and  probably 
the  only  measures  to  be  advised. 

Softening  of  the  Brain.— A  circumscribed  spot  of  the  brain  or  a  less 
defined  area  is  not  infrequently  found  to  be  much  softer  than  usual,  inde- 
pendent of  ijost-mortem  maceration,  of  decomposition  (which  occurs  earlier 
in  the  brain  and  cord  than  elsewhere),  and  of  accidental  injury  in  openino- 
the  skull.    The  consistency  of  the  cerebral  tissue  is  so  reduced  from  its 
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natural  firmness,  that  it  sometimes  becomes  diffluent,  and  is  washed  away 
by  a  moderate  stream  of  water,  leaving  a  shreddy  surface.  The  specific 
gravity  also  is  lowered,  as  shown  by  Dr  Bastian  in  1866,  from  about  1010 
to  1032. 

We  have  to  consider  the  nature  of  the  process  which  leads  to  cerebral 
softening,  whether  the  colour  be  red,  brown,  rusty,  yellow,  or  white. 

The  morbid  condition  named  red,  brown,  or  rusty,  is  not  very  common, 
and  its  nature  has  been  much  disputed.  It  is  attended  with  oedema ;  the 
affected  convolutions  are  broader  than  natural,  and  the  sulci  between  them 
deeper ;  and  the  corpus  striatum  or  thalamus  looks  rounded,  prominent,  and 
full.  There  is  a  marked  diminution  of  the  natural  firm  consistence,  and  the 
colour  is  altered ;  the  cortex  assumes  a  deep  purple  tint,  and  the  white 
substance  becomes  pink  or  red,  with  numerous  minute  ecchymoses.  Under 
the  microscope  the  venules  and  capillaries  are  found  dilated  and  full  of 
blood ;  blood-corpuscles  are  seen  among  the  nervous  tissues,  and  unless 
recently  extravasated,  are  found  united  in  amorphous  masses.  Notwith- 
standing Rindfleisch's  statement,  pus  cells  are  very  rarely  if  ever  present. 
Moxon  says  that  he  has  often  been  surprised  to  find  how  slight  were 
the  histological  changes  in  some  cases  of  this  kind :  the  elements  of  the 
tissue  were  softened,  but  they  still  retained  their  form,  and  no  charac- 
teristic inflammatory  products  could  be  recognised.  Gluge's  large  "  com- 
pound corpuscles  "  are,  however,  usually  present. 

It  has  been  assumed  by  some  pathologists  that  suppuration  of  the  brain 
is  a  further  stage  of  red  softening.  It  is  true  that  in  cases  of  pyaemia  one 
sometimes  finds  reddened  patches  apparently  antecedent  to  the  formation 
of  the  pus.  But  when  several  suppurating  cavities  are  found  in  the  same 
hemisphere — however  small  and  recent  they  may  be — the  intervening 
cerebral  substance  is  pale  and  firm.  Moreover  the  causes  of  red  softening 
are  different  from  those  of  abscess. 

One  of  these  causes  is  injury.  Some  years  ago  a  woman  died  in  Guy's 
Hospital  who  had  fallen  three  or  four  months  previously  and  sti'uck  her 
head  against  the  wall.  Three  Aveeks  before  her  death  she  had  a  fit,  which 
was  followed  by  partial  left  hemiplegia,  affecting  the  side  of  the  face  and 
tongue,  and  accompanied  with  ptosis.  At  the  autopsy,  all  the  parts  at  the 
base  of  the  brain  were  found  by  Wilks  to  be  in  a  state  of  softening, 
partly  red  and  partly  white;"  one  third  of  the  thickness  of  the  pons  was 
so  affected,  and  nearly  the  whole  of  the  crus  cerebri. 

Cerebral  softening  is  occasionally  found  in  the  neighbourhood  of  an  apo- 
plectic clot,  or  round  a  tumour,  but  more  frequently  in  a  part  of  the  brain 
deprived  of  its  blood-supply  by  thrombosis  or  embolism.  It  appears  never 
to  occur  as  a  primary  and  independent  process. 

In  two  autopsies  the  occipital  lobe  of  the  left  hemisphere  of  the  brain,  and  a  consider- 
able part  of  the  cerebellum  on  the  same  side,  presented  the  appearance  of  red  softening; 
but  in  each  of  them  the  cardiac  valves  showed  recent  vegetations,  so  that  it  seems  probable 
that  the  affection  was  dependent  upon  embolism  of  some  of  the  smaller  arteries. 

I  once  made  an  autopsy  in  which  parts  of  the  right  superior  and  middle  frontal 
convolutions  were  swollen,  soft,  and  of  a  pinkish-grey  colour.  There  was  no  caseation,  and 
no  definite  edge  to  suggest  the  presence  of  a  new  growth;  so  that  the  lesion  vvould  have 
been  regarded  as  primary  acute  inflammation  had  not  the  microscope  revealed  the  presence 
of  a  large  number  of  oval  and  round  cells  infiltrated  between  the  nerve-fibres.  It  was  a 
diffused  glioma. 

Some  years  ago,  a  woman,  aged  twenty-six,  died  in  the  hospital,  after  an  illness  of  three 
months'  duration.  The  falx  cerebri  was  found  adherent  to  the  anterior  parts  of  both 
hemispheres  by  granulation  tissue.  On  section  the  frontal  lobes  appeared  of  a  brick-red 
colour;  their  ciueritious  substance  was  swollen,  and  the  boundary  line  between  it  and  the 
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white  matter  was  ill  defined.  On  the  left  side  this  red  colour  extended  down  to  the  lateral 
ventricle.  The  affected  parts  were  rather  harder  than  natural ;  but  in  all  other  respects 
the  disease  corresponded  perfectly  with  the  descriptions  which  writers  have  given  of  local 
inflammation  of  the  brain;  and'unless  there  was  a  new  growth  which  was  overlooked,  it 
must  have  been  of  that  nature.  The  microscope  only  showed  corpuscular  infiltration,  with 
Gluge's  compound  granule-masses. — C.  H.  F. 

Roston,  who  in  1820  gave  the  classical  description  of  ramollissement 
rouge,  regarded  it,  with  Lallemand  and  Cruveilhier,  as  sometimes  inflam- 
matory and  sometimes  the  result  of  obstruction  of  an  artery,  a  view 
advocated  by  Abercrombie  and  Kokitansky.  Yircho\v  added  obstruction  by 
an  embolus  to  that  by  thrombosis  as  a  cause  of  red  softening.  Red  soften- 
ing was  held  to  be -inflammatory,  and  white  softening  to  be  necrotic  ("  gan- 
grenous," as  Abercrombie  called  it),  from  obstruction  of  the  blood-vessels. 
But  there  is  no  such  thing  as  acute  inflammation  of  the  brain,  except 
abscess,  which  is  always  septic,  and  never  due  to  mere  obstruction  of  vessels. 
"  Softening,"  whether  red,  white,  or  yellow,  is  a  passive  secondary  process 
due  to  embolism,  thrombosis,  or  arterial  degeneration.  The  red  colour  of 
ramollissement  rouge  is  due  to  the  extravasation  of  blood — capillary  ecchy- 
mosis — complicating  the  necrosis,  just  as  it  does  in  cases  of  embolism  of  the 
spleen,  kidney,  and  retina.  The  reason  why  white  softening  (i-amollissemeut 
hlanc  of  French  authors)  is  more  common  in  old  people,  and  red  in  young, 
is  that  in  the  latter  it  only  occurs  as  the  result  of  embolism  from  rheumatic 
endocarditis ;  whereas  in  adult  life  the  larger  number  of  cases  are  due  to 
local  atheroma  or  syphilitic  endarteritis  with  thrombosis,  and  there  is  more 
venous  reflex  from  the  sudden  and  complete  obstiniction  of  an  embolus  than 
from  the  gradual  obstruction  produced  by  narrowing  of  the  calibre  of  an 
artery. 

The  yellow  softening  described  by  Rokitansky  and  subsequent  patho- 
logists is,  in  most  cases,  nothing  but  a  late  stage  of  red  softening,  which 
passes  through  the  gradations  of  rusty,  orange,  and  yellow*,  as  the  haemoglo- 
bin of  the  extravasated  blood-discs  is  gradually  converted  into  h£Bmatoidin.. 
In  exceptional  cases,  particularly  when  it  occurs  round  a  tumour,  the  yellow- 
tint  may  be  due  to  a  true  fatty  degeneration,  complicating  "  white  "  soften- 
ing from  thi'ombosis.* 

The  clinical  recognition,  the  distribution  as  to  age,  and  the  prognosis 
of  red  and  white  softening  chiefly  belong  to  embolism  and  thrombosis  of 
the  cerebral  arteries,  which  have  been  treated  in  a  preceding  section 
(pp.  718—720). 

The  phrase  "  softening  of  the  brain "  has,  however,  been  applied  in 
popular  rather  than  medical  language  to  a  condition  of  mental  imbecility 
Avhich  sometimes  comes  on  in  advanced  age  as  a  part  of  senile  decay,  but 
which  is  also  observed  as  a  sequel  of  apoplexy  in  middle  or  later  life,  and 
of  arterial  occlusion  from  syphilis  or  rheumatic  endocarditis  in  the  earlier 
adult  period. 

Probably  in  most  of  these  cases  the  popular  term  is  not  far  wron^. 
Senile  dementia  depends  primarily  on  chronic  changes  in  the  nervous 

*  Huguenin  describes  various  retrograde  changes  as  consecutive  to  red  softening 
He  says  that  the  patches  may  either  subside  entirely,  or  pass  into  a  condition  of  yellow 
softenmg  with  cavities  full  of  serum,  or  undergo  cicatrisation,  or  become  converted  into 
tough,  dirty  white  indurated  masses.  It  is  diflScult  to  tell  on  what  evidence  we  could 
conclude  that  the  conditions  in  question  had  followed  red  softening  rather  than  in 
effusion  of  blood  or  obstruction  of  an  artery.— C.  H.  F. 
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system ;  but  secondarily,  on  degeneration  of  the  cerebral  arteries.  To 
this  last  condition  are  also  due  cerebral  hoemorrhage  and  its  results ; 
while  syphilitic  endarteritis  and  embolism  from  acute  endocarditis  (or 
from  mitral  stenosis)  account  between  them  for  the  cases  in  younger 
patients. 


TUMOURS  AND  ABSCESS  OF  THE  BRAIN 


Cerebral  tumours —  Tubercle— SypUlitk  gumma — Meningeal  growths — Glioma 
and  other  neoplasms — Ct/sts — hydatids— General  stjmptoms :  headache, 
vertigo,  and  other  cephalic  symptoms — vomiting — temp)erature,  pulse,  and 
respiration — opAic  neuritis — Localising  sijmptoms — for  the  base — the  cere- 
bellum— themotorareaof  the  cortex — the  corpus  striatum  and  thalamus — the 
corpus  callosum  and  other  parts — Diagnosis  f  rom  hysteria,  meningitis,  etc. — 
diagnosis  between  the  several  Jcinds  of  tumour — Prognosis — Treatment. 

Cerebral  abscess — J^tiology — Anatomy — Symptoms :  general  and  localising 
— Diagnosis — Course  and  event — Treatment. 

The  important  group  of  organic  affections  of  the  brain  formed  by  new 
growths  are  of  great  interest  from  the  exact  localisation  of  disease  which 
recent  physiological  discoveries  have  rendered  possible.  The  group  is  not 
a  pathological  one ;  for  it  includes  syphilitic  gummata,  tubercle,  and  new 
growths,  and  we  shall  add  an  account  of  local  suppuration  or  cerebral  abscess. 
The  lesions  discussed  in  this  chapter  only  agree  in  causing  increasing  local 
pressure  within  the  skull ;  but  this  is  clinically  all-important,  for  they  pro- 
duce similar  effects.  We  will  begin  with  the  anatomy  of  cerebral  tumours, 
including  Tubercle  and  Syphilitic  Gumma.  Aftei-wards  we  will  discuss  their 
common  symptoms,  their  localisation,  differential  diagnosis,  and  their  treat- 
ment.   Lastly,  Abscess  of  the  Brain  will  be  separately  described. 

1.  Tuberculous  tumour  of  the  brain. — The  specific  bacillus  of  tubercle 
may  affect  the  brain  in  two  different  ways.    Sometimes  minute  tubercles 
grow  into  it  from  the  pia  mater,  or  are  scattered  through  its  substance 
along  the  vessels.    This  condition  is  always  associated  with  meningitis, 
and  will  be  described  in  the  next  chapter.    In  other  cases  there  is  a  single 
caseating  mass,  which  varies  in  size  from  that  of  a  pea  to  that  of  a  walnut ; 
one  of  the  largest  is  a  specimen  in  the  museum  of  Guy's  Hospital,  which 
was  received  from  Dr  Hughlings  Jackson.    Sometimes  these  tuberculous 
masses  are  flattened  towards  the  pia  mater;  but  commonly  they  are  more 
or  less  globular,  and  either  touch  the  surface  only  at  one  spot  or  are 
completely  surrounded  by  brain-substance.     They  do  not  adhere  to  the 
dura  mater  lining  the  skull,  but  may  be  fixed  to  the  tentorium.  Their 
substance  i&soi  a  yellow  colour,  usually  firm  or  even  hard,  but  sometimes 
soft  or  even  diffluent,  opaque  and  generally  homogeneous,  but  the  centre 
may  be  softening  down  into  a  yellowish  liquid,  or  may  be  partially  calcified. 
They  have,  in  most  cases,  a  narrow,  pinkish-grey,  soft  growing  edge,  which 
separates  the  yellow  caseous  material  from  the  brain-tissue  around.  This 
edge  sometimes  consists  of  an  aggregation  of  miliary  tubercles,  and  micro- 
scopically it  contains  lymph-like  corpuscles  like  those  of  tubercles  in  other 
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parts,  with  delicate  connective  tissue  and  specific  bacilli.  As  Kindfleisoh. 
observed,  the  marginal  zone  of  the  mass  sometimes  consists  of  well-formed 
fibrous  tissue;  the  same  transformation  of  the  tuberculous  corpuscles  as 
occui-s  frequently  in  the  lungs. 

Among  thirty-two  cases  that  Dr  Fagge  observed  at  Guy's  Hospital  there 
were  only  two  in  which  no  tuberculous  lesion  could  be  discovered  in  any 
other  part  of  the  body.  Tuberculous  meningitis  (which  was  common)  is 
rather  an  accidental  result  of  infection  from  the  caseous  mass  than  indepen- 
dent; but  in  a  large  nmnber  of  instances  there  was  chronic  phthisis  or 
disease  of  the  mesenteric  or  mediastinal  glands.  In  eighteen  of  the  thirty- 
two  cases  the  cerebellum  was  the  seat  of  the  tumour ;  three  times  the  pons 
Varolii,  once  the  bulb,  and  six  times  one  of  the  hemispheres :  in  the  other 
four  cases  there  were  several  tubercles  in  different  parts  of  the  brain. 

Twenty-one  of  the  patients  were  males  and  eleven  females,  a  proportion 
which  accords  with  that  given  by  other  writers.  In  three  instances  the  age 
was  under  five  years,  in  six  between  six  and  ten  years,  in  twelve  between 
eleven  and  twenty  years,  in  seven  between  twenty-one  and  thirty,  in  three 
between  thirty-one  and  forty,  and  in  one  forty-two. 

In  one  case,  that  of  a  child  aged  four  and  a  half,  there  is  said  to  have 
been  a  fall  upon  the  back  of  the  head  five  or  six  weeks  before  the  occui-rence 
of  a  fit,  which  was  the  earliest  sign  of  cerebral  mischief ;  the  seat  of  the 
tumour  was  the  pons.  Crichton  Browne  mentions  ('  West  Riding  Asylum 
Rep.,'  ii)  a  similar  instance ;  the  same  part  of  the  head  was  struck,  sym- 
ptoms speedily  showed  themselves,  and  proved  fatal  in  two  months,  and  a 
mass  of  tubercle  the  size  of  a  walnut  was  found  in  the  cerebellvun.  Many 
other  such  cases  are  on  record ;  but,  remembering  the  frequency  of  falls  on 
the  head  among  children,  perhaps  not  more  than  mere  coincidence  would 
account  for.  Moreover  in  some  cases  of  cerebellar  tumour,  the  fall  which 
preceded  other  symptoms  may  have  been  due  to  vertigo. 

2.  Syphilitic  gumma  of  the  hrain. — This  usually  appears  as  a  firm, 
Arj,  yellow,  caseous  lump,  which  is  not  always  easily  distinguished  from 
tubercle.  One  jDoint  of  difference  is  the  fact,  long  ago  observed  by  Wilks, 
that  it  almost  always  grows  into  the  cerebral  substance  from  the  meninges, 
Heubner  found  among  forty-five  cases,  recorded  by  different  observers,  only 
three  exceptions  to  this  rule,  and  these  were  not  conclusive.  Again,  when  a 
gumma  occupies  the  convexity  of  the  brain,  the  corresponding  part  of  the 
dura  mater  becomes  thickened,  adherent,  and  forms  a  tough  yellow  layer 
inseparable  from  the  tumour :  so  that  the  shape  of  a.  gumma  is  more 
irregular  than  that  of  a  tubercle,  which  is  more  or  less  globular.  Moreover 
it  shows  a  larger  proportion  of  translucent  undegenerated  tissue,  as  a  moist 
greyish-red  or  grey  mass,  sometimes  as  soft  as  jelly. 

The  most  common  seat  of  a  gumma  is  the  base,  where  it  may  involve 
several  of  the  cranial  nerves  and  fill  up  the  sella  tui'cica  as  well  as  the 
diamond-shaped  space.  Microscopically  it  consists  of  granulation  tissue, 
containing  some  fusiform  and  stellate  corpuscles.  It  is  very  vascular,  and 
sometimes  presents  many  ecchymoses.  When  antisyphilitic  remedies  have 
been  given  during  life,  the  only  morbid  change  found  after  death  may 
be  a  patch  of  superficial  softening  of  the  cortex,  beneath  a  local  adhesion  of 
the  dura  mater  to  the  brain ;  this  was  the  case,  for  example,  in  a  patient  of 
Dr  Dreschfeld    Lancet,'  1877). 

Of  ten  cases  of  gumma  of  the  brain  at  Guy's  Hospital,  all  occurred  be- 
tween the  a^^es  of  twenty-six  and  forty.    In  five  of  them  there  was  a  definite 
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history  of  constitutional  syphilis,  or  else  indisputable  syphilitic  lesions  were 
found ;  only  one  patient  distinctly  stated  during  life  that  he  had  never  had 
venereal  disease,  and  in  that  case  the  liver  contained  gummata.  In  one  ease 
the  patient's  illness  had  been  attributed  during  life  to  a  sunstroke ;  and  in 
practice  sunstroke  often  turns  out  to  be  cerebral  syphilis. 

Other  tumours  of  the  brain. — There  is  no  region  of  the  body  in  which 
so  many  different  kinds  of  new  growth  are  found  as  in  the  brain  and  in  its 
membranes ;  yet  histological  distinctions  are  nowhere  else  of  so  little  prac- 
tical importance,  because  the  clinical  history  and  symptoms  of  a  case  are 
not  a£Eected  by  the  nature  of  the  tumour. 

The  membranes  may  present  fibrous  and  some  other  simple  tumours, 
such  as  occur  almost  anywhere,  and  malignant  tumours  of  all  sorts,  usually 
secondary.  A  favourite  seat  for  malignant  growths,  usually  sarcomata, 
is  between  the  dura  mater  and  the  bone  ;  or  perhaps  it  would  be  more 
correct  to  say  that  they  begin  within  the  osseous  substance  itself,  and 
either  push  inwards  the  dura  mater  or  penetrate  it,  protruding  upon  its 
inner  surface,  and  invading  the  cerebral  tissue. 

■  Two  or  three  kinds  of  innocent  tumour  are  jDeculiar  to  the  meninges. 
To  one  of  them  Virchow  gave  the  name  'psamnioma,  from  its  containing 
calcified  particles,  like  those  which  constitute  the  brain-sand  of  the  pineal 
body  and  choroid  plexuses.  The  lime-salts  are  deposited  in  curious  globular 
structures,  made  up  of  elements  arranged  concentrically,  so  as  to  resemble 
somewhat  the  well-known  "  bird's-nest  cells."  Robin  accordingly  described 
this  affection  as  a  form  of  epithelioma ;  but  such  a  view  of  its  nature  is 
incorrect.  Virchow  says  it  generally  appears  as  a  semi-globular  mass,  of 
firm  consistence,  pale  red  or  whit«,  and  medulla-like.  One  examined  by 
Dr  Fagge  had  a  loose  texture  and  a  flooculent  surface;  it  grew  in  such  a 
position  as  to  indent  the  brain  above  the  left  Sylvian  fissure.  According 
to  Virchow  such  growths  are  less  frequently  seated  in  the  tentorium  or  in 
the  falx  than  in  the  dura  mater  lining  the  skull — particularly  in  the 
anterior  fossa. 

Another  form  of  tumour  peculiar  to  the  membranes  is  known  as  chole- 
steatoma, or  "  pearl-tumour."  It  forms  a  diy,  hard,  rounded  mass,  occupying 
the  pia  mater  generally  at  the  base  of  the  brain.  Its  cut  surface  has  ji 
pearly  lustre,  and  it  consists  of  lobules  made  up  entirely  of  horny  epithelial 
-cells,  and  supported  by  a  stroma  of  dense  connective  tissue. 

Lastly,  Virchow  has  described  under  the  name  melanoma  a  fourth  kind 
of  meningeal  new  growth;  in  a  case  which  came  under  his  observation 
there  were  numerous  black  or  brown  nodules  in  the  pia  mater,  the  rest  of 
the  body  being  entirely  free  from  them. 

Of  cerebral  tumours,  properly  so  called,  all  but  one  are  found  in  other 
parts  of  the  body.  Of  these,  sarcomata  are  the  most  numerous,  especially 
those  made  up  of  spindle-cells.  Sometimes,  though  very  rarely,  a  myxoma 
or  fibroma  is  met  with.  Primary  carcinoma  of  the  brain  is  so  rare  that  its 
occurrence  is  doubtful,  and  even  secondary  cancer  is  far  from  common  ; 
when  secondary  nodules  develop  within  the  cranium,  they  are  as  a  rule 
sarcomata,  and  they  are  almost  always  multiple,  whereas  a  primary  new 
growth  is  solitarj^  Among  forty-four  cases  reported  by  Dr  Fagge,  in  onlv 
two  was  there  more  than  one  tumour  in  the  brain,  without  ob?ious  source 
of  infection  elsewhere  ;  and  it  is  quite  possible  that  in  those  cases  there  was 
primary  disease  of  one  of  the  bones,  or  of  some  other  structure,  which  was 
overlooked. 
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Cysts. — The  centre  of  a  cerebral  tumom-  now  and  then  softens  down  into 
a  cyst,  and  this  naay  become  so  kirge  that  the  presence  of  solid  tissue  may  be 
overlooked.  In  live  cases  at  Guy's  Hospital  the  cerebellum  contained  a 
large  thin-walled  cavity,  filled  with  a  tluid  that  was  highly  albuminuus  or 
deposited  a  fibrinous  coagulum.  In  three  of  these  no  structure  could  be 
discovered,  except  the  vascular  membrane  forming  the  cyst  itself,  but  in 
each  of  the  other  two  was  a  small  tumour  situated  on  the  fibrous  wall. 

Other  cysts,  in  which  no  trace  of  a  tumour  can  be  found,  are  least  rare 
in  the  cerebellum,  and  are  sometimes  multiple  in  the  cerebrum  and  asso- 
ciated with  cysts  in  the  liver,  kidney,  or  pancreas.  Their  origin  is  still  a 
matter  of  dispute,  and  perhaps  is  not  identical  in  the  several  organs  which 
seem  to  be  similarly  affected  ('  Path.  Trans.,'  1885,  vol.  xxxvi,  p.  17). 

Hydatids  are  of  very  rare  occurrence  in  the  brain.  In  a  girl,  aged  nine, 
Dr  Moxon  found  a  large  echinococcus  occupying  the  middle  and  posterior 
lobes  of  the  right  hemisphere ;  and  there  was  another  and  no  doubt  a 
primary  one  of  the  liver.  The  Cysticerciis  cellulosce  occasionally  infests  the 
pia  mater  or  the  ventricles. 

Glioma. — The  one  kind  of  tumour  peculiar  to  the  brain,  the  cord,  and 
the  retina,*  was  named  by  Virchow  ylioma,  because  he  regarded  it  as  formed 
from  the  neuroglia,  or  interstitial  connective  tissue  of  the  brain,  the  exist- 
ence and  structure  of  which  he  first  demonstrated.  He  admitted  that  it  was 
often  impossible  to  say  of  a  particular  specimen  whether  it  should  be  called 
a  glioma  or  a  sarcoma  ;  and  recognised  intermediate  forms,  which  he  termed 
glio-sarcomata.  This  origin  from  the  neuroglia,  or  j^erhaps  in  some  cases 
from  the  endothelium  of  the  perivascular  lymph-channels,  is  recognised,  but 
the  exciting  cause  is  quite  unknown.  Multiple  glioma  is  not  uncommon, 
and  sometimes  affects  the  cord  as  well  as  the  brain.  As  we  have  seen  in  the 
former  situation,  cystic  degeneration  often  takes  place,  producing  syringo- 
myelia (p.  631),  and  such  a  condition  has  been  conveniently  termed  a  gliosis. 
A  myxoma  is  occasionally  found  in  the  cerebrum,  or  a  myxo-sarcoma. 

A  glioma  may  be  of  a  pinkish-red  colour,  or  it  may  look  so  exactly  like 
the  surrounding  brain-substance  that  it  can  only  be  recognised  by  the  micro- 
scope. Its  substance  is  continuous  ;  indeed,  it  often  assumes  the  form  of 
the  part  in  which  it  grows,  so  that  one  might  imagine  the  corpus  striatum 
or  the  thalamus,  or  some  particular  convolution,  to  have  swollen  to  three  or 
four  times  its  natural  size.  In  some  cases  caseation  takes  place  in  these 
growths ;  and,  according  to  Klebs,  they  are  also  liable  to  sclerosis,  exactly 
like  that  of  normal  brain-substance. 

A  soft  glioma  often  contains  many  thin-walled  vessels,  which  may  rup- 
ture and  pour  out  blood  into  its  tissue,  tearing  it  up  so  that  one  can 
liardly  discover  any  trace  of  the  growth.  As  Virchow  long  ago  pointed  out, 
the  disease  may  thus  be  mistaken  for  a  simple  cerebral  hfemorrhage. 
Perhaps  the  most  puzzling  cases  are  those  in  which  repeated  extravasations 
occur,  and  the  coagula  become  converted  into  tough  opaque  masses. 

Not  only  gliomata,  but  all  the  less  circumscribed  forms  of  cerebral 
tumour  are  apt  to  set  up  in  the  adjacent  brain-tissue  morbid  changes  that 
can  only  be  regarded  as  due  to  irritation  caused  by  their  presence.  Such 
an  affection  sometimes  assumes  the  form  of  red-softening."  More  often  it 
is  what  Rokitansky  first  described  as  "  yellow-softening  " — a  state  in  which 
the  medullary  substance  has  a  faint  yellow  tinge,  and  looks  glistening  like 


*  In  the  retina  during  cliildhood,  and  perhaps  also  in  the  supra-renal  capsule. 
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blancmange,  but  nevertheless  retains  its  form  when  sliced  or  cut,  and  is  not. 
in  fact,  softer  than  the  rest  of  the  brain.  This  is  due  to  cedema.  The 
colour  depends  on  more  or  less  of  haemoglobin-  or  hsematoidin-crystals,  and 
softening  on  interference  Avith  the  blood-supply  by  pressure  of  the  tumour 
(cf.  p.  762). 

The  presence  of  a  new  growth  in  the  brain  often  causes  accumulation 
of  fluid  in  the  ventricles.  This  hydrocephalus  is  sometimes  due  directly  to 
compression  of  the  veins  of  Galen  or  of  the  choroid  veins ;  but  Yirchow 
showed  that  this  explanation  does  not  always  apply,  and  his  statement  is 
confinned  by  several  oases  in  our  records. 

Statistics  of  cerebral  tumours.— Oi  Dr  Fagge's  twenty-two  cases  in  which 
there  was  a  primary  new  growth  in  one  of  the  hemispheres,  sixteen  were  on 
the  right  side  and  six  on  the  left.  In  only  five  of  these  was  the  patient  less 
than  thirty  years  old ;  the  rest  were  jDretty  evenly  distributed  between  the 
ages  of  thirty  and  sixty.  On  the  other  hand,  out  of  fourteen  cases  in  which 
a  tumour  was  seated  at  the  base  of  the  brain,  ten  occurred  in  persons  under 
the  age  of  thirty.  The  six  instances  of  cysts  in  the  cerebellum  were  all  in 
patients  between  twenty-one  and  twenty-seven  years  old.  There  were  only 
two  cases  in  which  a  tumour  was  found  in  children  under  the  age  of  ten, 
and  both  these  were  in  the  cerebellum. 

Tumour  of  the  brain  is  more  frequent  in  males  than  in  females.  Among 
forty-two  cases  at  Guy's  Hospital,  the  proportion  was  27  to  15.  This  corre- 
sponds with  the  ratio  of  10:6  given  by  Obernier.  In  the  cases  in  which 
one  of  the  hemispheres  was  the  seat  of  the  affection  the  preponderance  of 
males  was  much  higher,  16  : 6.  Men  are  much  more  liable  than  women  to 
blows  and  falls,  and  Virchow  believes  that  new  growths  affecting  the  upper 
parts  of  the  brain  are  often  caused  by  injuries  to  the  head.  He  has  further 
stated  that  tumours  in  this  position  are  generally  gliomata,  whereas  at  the 
base  sarcomata  and  carcinomata  are  more  often  found. 

In  the  forty-third  volume  of  the  '  Guy's  Hospital  Reports '  Dr  Hale 
White  collected  100  unpublished  cases  of  cerebral  tumour,  which  were 
found  in  the  deadhouse  from  1872  to  1884  inclusive.  The  new  growth  was 
tubercular  in  nearly  half  of  these  cases  (45),  and  it  was  a  glioma  in  24. 
Two  of  the  remaining  cases  wei'e  glio-sarcoma,  10  sarcoma,  5  carcinoma,  5 
gumma,  1  myxoma,  and  1  lymphoma;  while  4  were  cystic. 

Of  the  tuberculous  cases,  34  occurred  in  male  and  11  in  female  patients  ; 
more  than  half  of  these  45  patients  were  children  under  ten  years  old.  The 
hemispheres  were  the  seat  of  a  tubercular  tumour  in  22  cases,  the  cere- 
bellum nearly  as  often  (20),  the  pons  in  6  cases,  the  bulb  and  the  crus 
cerebri  in  one  each.    Nineteen  of  the  tubercular  tumours  were  multiple. 

Glioma  was  widely  distributed  among  patients  of  different  ages,  from 
three  years  to  sixty-two.  Here  also  the  male  sex  predominated  in  the 
proportion  of  19  to  5,  and  all  the  patients  under  twelve  were  boys.  Tlie 
seat  was  the  hemispheres  in  13  cases,  the  cerebellvmi  in  4,  the  pons  in  2, 
the  bulb  in  1,  the  pituitarium  in  3,  and  the  dura  mater  in  one  only. 

Of  the  four  cysts,  two  were  situated  in  the  cerebellum.  One  of  the 
cerebral  cysts  was  a  hydatid. 

Considering  locality  only,  7  tumours  of  all  kinds  grew  from  the  me- 
ninges, 7  were  in  the  hemispheres,  28  in  the  cerebellum.  10  in  the  pons. 
5  were  in  the  corpus  striatum  or  thalamus,  and  3  in  the  pituitarium. 

With  these  last  figures  may  be  compared  those  compiled  by  Lebert  in 
the  third  volume  of  '  Yirchow's  Archiv '  (1857).    He  found  (beside  3  which 
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began  in  the  bones  of  the  skull,  and  40  in  the  dura  mater)  21  in  the  hemi- 
spheres, of  which  17  were  on  the  surface,  i  in  the  cerebellum,  8  in  the  pons 
and  bulb,  and  3  in  the  pituitarium. 

Symptoms. — In  proceeding  to  discuss  the  clinical  symptoms  of  a  cerebral 
tumour,  we  must  first  remark  that  a  post-mortem  examination  occasionally 
reveals  a  new  growth  Avhen  there  had  been  no  suspicion  of  any  cerebral 
lesion  during  life.  Thus  we  have  in  the  museum  of  Guy's  Hospital  a  speci- 
men of  a  veiy  hard  growth,  nearly  as  large  as  a  pigeon's  egg,  attached  by  a 
pedicle  to  the  ridge  of  the  petrous  bone ;  it  was  discovered  accidentally  in 
the  body  of  an  aged  pauper  woman.  Another  is  a  large  malignant  mass  in 
the  cerebellum,  taken  from  a  patient  who  died  of  cancer  of  the  breast  and 
liver.  If  she  had  lived  a  little  longer,  the  tumour  might  have  shown  signs 
of  its  presence  ;  and  the  same  remark  appHes  to  the  few  instances  in  which 
one  or  more  small  tuberculous  tumours-  have  been  unexpectedly  found  in  the 
brain  in  cases  of  phthisis.  All  that  is  proved  by  such  cases  is  that  in  the 
brain,  as  elsewhere,  gross  lesions  may  be  latent  during  the  early  periods  of 
their  development.  But  of  this  fact  there  is  abundant  evidence  of  another 
kind.  Thus  when  tubercular  meningitis  has  been  the  cause  of  death,  and 
when  the  patient  had  appeared  to  be  perfectly  well  up  to  the  first  symptom 
of  that  disease,  one  sometimes  finds  one  or  more  caseous  nodules  in  the  brain 
which  are  obviously  of  older  date.  Again,  it  sometimes  happens  that  a 
person  dies  of  what  appears  to  be  an  acute  illness,  and  that  the  only 
lesion  found  at  the  autopsy  is  a  tumour,  with  softening  of  the  surrounding 
cerebral  tissue.  A  man  was  once  admitted  into  hospital  insensible,  livid, 
and  in  a  high  state  of  fever,  so  that  the  diagnosis  was  typhus ;  he  lived 
only  three  days  from  the  time  when  he  was  first  taken  ill,  but  at  the 
autopsy  a  small  spindle-cell  growth,  the  size  of  a  bean,  was  found  projecting 
into  the  fourth  ventricle  from  the  side  of  the  aqueduct.  Nevertheless,  ex- 
cepting one  or  two  instances  in  which  psammomata  or  other  meningeal 
tumours  have  been  unexpectedly  discovered,  Dr  Fagge  never  found  an 
example  of  a  tumour  in  the  brain  of  a  patient  killed  by  accident,  or  who 
died  from  some  indifferent  disease,  like  pneumonia,  or  ileus. 

Again,  while  a  cerebral  tumour  may  long  continue  latent,  symptoms, 
when  at  last  they  appear,  may  be  not  gradual  and  insidious  but  sudden  in 
onset ;  thus  a  convulsive  fit,  or  vomiting,  or  intense  headache  may  be  the 
first  warning  of  illness  in  a  person  previously  in  apparent  health.  We  must 
suppose  that  in  such  cases  the  contents  of  the  cranium  adapt  themselves 
mechanically  and  physiologically  to  the  gradually  increasing  intercranial 
pressure  until  at  last  some  fibre  gives  way ;  just  as  a  picture  falls  suddenly 
when  the  last  strand  of  its  cord  breaks,  though  the  process  of  decay  was 
very  gradual.  Or  pathologically  we  may  compare  the  case  to  that  of  the 
compensation  of  valvular  disease  suddenly  breaking  doAvn,  so  that  an 
apparently  healthy  man  within  a  few  hours  exhibits  the  symptoms  of 
advanced  disease  of  the  heart. 

The  symptoms  may  be  divided  into  two  groups.  Some  of  them  are 
common  to  all,  or  nearly  all,  cases ;  others  depend  on  the  seat  of  the  lesion. 
It  will  be  convenient  to  describe  the  former  group  of  symptoms  first ;  and 
they  may  be  arranged  under  three  heads  :  — Cerebral  symptoms,  such  as 
headache,  vertigo,  and  mental  disturbance  or  coma;  vomiting;  and  lastly, 
secondary  changes  in  the  optic  disc. 

1.  Pain. — This  is  the  most  constant  of  all  the  general  symptoms,  and 
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is  generally  the  earliest  indication  that  anything  is  wTong  with  the  patient. 
Its  seat  sometimes,  but  only  sometimes,  answers  to  that  of  the  lesion.  The 
superticial  ner^^es  of  the  corresponding  part  of  the  scalp  may  be  tender  to 
pressure  or  percussion ;  or  (as  Romberg  noticed)  the  act  of  holding  the 
breath  or  of  coughing  may  increase  the  pain — no  doubt  by  producing  venous 
congestion.  The  museum  of  Guy's  Hospital  contains  a  large  tumour,  three 
inches  in  diameter,  found  many  years  ago  in  the  left  hemisphere  of  a  girl 
who  had  suffered  severely  from  pain  in  the  head,  and  who  had  declared  that 
when  she  turned  her  head  to  one  side  she  felt  something  move  in  its  interior. 
Another  preparation  consists  of  a  small  growth  from  the  dura  mater,  taken 
from  an  old  woman  who  died  of  bronchitis.  She  had  often  expressed  a  wish 
that  her  head  should  be  opened,  because  for  years  she  had  experienced 
anomalous  pains  and  a  sense  of  coldness  in  one  spot,  not  larger  than  a 
shilling ;  this  corresponded  very  nearly  with  the  seat  of  the  tumour  that 
was  found  after  her  death. 

The  pain  caused  by  a  new  growth  may  be  of  eveiy  degree  from  a  dull 
headache  to  the  most  unbearable  agony.  It  is  sometimes  constant,  but 
generally  undergoes  exacerbation  from  time  to  time.  In  some  cases,  indeed, 
it  is  intermittent  or  paroxysmal,  so  that  it  may  closely  resemble  ordinary 
migraine.  Thus  Abercrombie  relates  the  case  of  a  boy,  aged  six,  who  began 
to  suffer  from  fits  of  severe  sick  headache,  recurring  at  first  about  once  a 
fortnight,  and  leaving  him  in  good  health  in  the  intervals.  After  five  or 
six  months  the  attacks  became  jDersistent ;  and  when  two  months  later  he 
died,  a  tuberculous  mass  was  found  in  the  cerebellum.  A  similar  instance 
is  recorded  by  Lebert.* 

2.  Vertigo,  varying  from  a  slight  feeling  of  giddiness  on  standing  up,  to 
reeling  and  inability  to  walk  or  stand  upright,  is  a  frequent  symptom  of 
a  cerebral  tumour.  It  is  most  constant  when  the  seat  of  disease  is  in  the 
cerebellum.  This  symptom  probably  depends  on  disturbance  of  the  branch 
of  the  Portio  Mollis  which  supplies  the  ampullae  of  the  semicircular  canals, 
but  it  is  seldom  associated  with  deafness  or  tinnitus  aurium  as  in  functional 
auditory  vertigo  (cf.  infra).  The  effect  of  this  symptom  is  seen  in  a  reel- 
ing or  staggering  gait,  and  sometimes  in  sudden  falls. 

3,  Vomiting  is  a  frequent  and  most  important  symptom  of  tumours 
of  the  brain.  It  is  independent  of  meals,  and  accompanied  by  more  head- 
ache than  nausea. 

The  bowels  are  usually  constipated,  as  in  other  chronic  cerebral  diseases, 
and  the  abdomen  is  often  hollow,  the  walls  retracted,  and  the  intestines 
empty.  As  a  rule  there  is  loss  of  flesh,  and  extreme  emaciation  sometimes 
occurs.  But  a  boy  of  fourteen,  who  was  in  Guy's  Hospital  in  1867,  became 
remarkably  fat  during  his  illness,  and  remained  so  until  he  died  ;  and  two 
or  three  years  previously  the  body  of  a  young  woman  in  a  similar  condition 
was  brought  down  into  the  loost-mortem  room.    In  each  case  there  was  a 

*  These  cases  seem  to  have  an  important  bearing  upon  the  general  theory  of  the  pro- 
duction of  «  cerebral  symptoms"  by  local  affections  of  the  brain.  The  functional  disorders 
—migraine,  vertigo,  epilepsy,  and  some  others:  "nerve-storms"  or  "explosive  neuroses"— 
are  liable  to  be  set  up  by  a  variety  of  exciting  causes.  Now  my  hypothesis  is  that  -t 
tumour  or  a  tubercle  causes  a  transitory  vertigo,  or  an  epileptiform  fit,  or  an  attack  of 
sick  headache  in  exactly  the  same  way  as  any  other  disturbing  agent.  I  conceive  that  the 
nerve-storm  so  produced  has  precisely  the  same  seat  as  when  it  is  merely  the  result  of  over- 
fatigue, or  irritation  of  the  generative  organs,  or  disorder  of  the  stomach.  And  I  think  it 
IS  probable  that  frontal  headache,  even  when  unattended  with  the  other  characteristic 
symptoms  of  an  attack  of  migraine,  is  yet  very  often  of  that  nature.  If  so,  pain  in  the 
forehead  would  point  less  directly  to  the  anterior  part  of  the  brain  as  the  seat  of  a 
tumour  than  occipital  pain  to  the  cerebellum  or  posterior  lobes.  C.  H.  F. 
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tumour  at  the  base,  growing  upwards  into  the  third  ventricle.  The  writer 
has  had  two  other  cases  under  notice  in  which  great  increase  in  weight  took 
place  in  patients  suffering  from  tumour  of  the  brain ;  both  were  young,  and 
in  both  the  seat  was  probably  the  cerebellum. 

4.  Changes  in  the  optic  disc  and  retina. — In  1860  von  Graefe  communi- 
cated to  the  German  '  Archiv  fiir  Ophthalmologie '  a  short  paper,  in  which 
he  stated  that  inflammation  of  the  optic  nerves  mthin  the  eye  sometimes 
occurred  as  a  complication  of  cerebral  diseases.  It  was  already  well  known 
that  blindness  was  a  frequent  effect  of  tumours  of  the  brain,  even  when 
they  did  not  involve  the  optic  tracts,  but  the  condition  of  the  optic  disc 
in  these  cases  was  unknown.  It  was  soon  afterwards  ascertained  that 
there  may  be  redness  and  swelling  of  the  optic  papilla  although  the  patient 
sees  perfectly  well. 

Von  Graefe  himself  believed  from  the  first  that  there  were  two  ways 
in  which  these  changes  in  the  disc  could  arise,  and  that  these  could  be 
distinguished  by  the  ophthalmoscope.  Either  an  increase  of  intra-cranial 
pressure,  acting  through  the  cavernous  sinuses,  might  mechanically  obstruct 
the  return  of  blood  through  the  retinal  veins ;  or  else  an  inflammatory 
process  at  the  base  of  the  brain  might  extend  as  a  "  neuritis  descendens  " 
along  the  optic  nerve  to  the  disc.  These  two  conditions  are  often  seen 
together.  The  one,  known  in  German  as  the  "  Stauungspapille,"  has  been 
translated  by  Dr  Allbutt  as  the  "  Choked  Disc,"  or  "  Ischsemia  of  the 
Disc."  The  other  is  called  "  Optic  Neuritis,"  "  Papillitis,"  or  "  Neuro- 
retinitis  descendens."  There  is  also  a  third  change,  "  Atrophy  of  the 
Disc,"  Avhich  is  usually  consecutive  to  neuritis,  but  may  have  an  inde- 
pendent origin. 

The  choked  disc. — There  is  no  better  description  of  this  affection  than 
that  which  von  Graefe  gave  in  his  account  of  the  first  case  that  came  under 
his  observation.  The  papilla,"  he  says,  "  was  greatly  and  irregularly 
swollen,  rising  steeply  on  one  side  and  falling  gradually  on  the  opposite 

side  to  the  level  of  the  retina  Instead  of  being  transparent  its 

tissue  looked  grey  and  opaque,  with  an  extremely  deep  reddish  tint,  and 
the  adjacent  part  of  the  retina  had  the  same  appearance,  so  that  the 
choroidal  margin  was  completely  hidden.  The  opacity  was  diffused,  ex- 
cept that  with  the  direct  method  of  examination  one  could  perceive  a 
striated  appearance  following  the  course  of  the  fibres  of  the  optic  nerve. 
The  retinal  veins  were  dilated,  exceedingly  tortuous,  and  obscured  here  and 
there  by  dipping  into  the  opaque  tissue ;  the  arteries  were  comparatively 
small.  The  turbidity  of  the  retina  diminished  gi-adually  from  the  disc 
outwards  over  a  zone  of  rather  more  than  2  mm.  in  breadth,  so  that  it  occu- 
pied an  area  5  mm.  in  diameter  (including  the  disc  itself)."  In  a  second 
case  there  were  ecchymoses  in  the  part  of  the  retina  near  the  disc. 

The  prominence  formed  by  the  optic  disc  in  a  case  of  this  kind  appears 
to  be  easily  recognised  after  death  when  the  eye  is  removed  and  laid  open ; 
an  excellent  illustration  of  it  is  given  by  Dr  Allbutt.  In  one  instance  in 
which  an  intercurrent  attack  of  smallpox  destroyed  life  at  an  early  stage 
of  the  ocular  aft'ection,  Comil  found  that  the  microscopical  appearances 
consisted  in  an  infiltration  of  the  connective  tissue  with  sei-um,  and  ecchy- 
moses in  the  adjacent  part  of  the  retina  ('  Arch.  Gen.,'  1868,  ii,  p.  679). 
The  absence  of  grave  morbid  changes  is  proved  by  a  case  of  Mr  Lawson's, 
in  which  the  presence  of  a  hydatid  cyst  within  the  orbit  caused  an  extreme 
state  of  "  choked  disc."  but  four  days  after  puncture  of  the  tumour  the 
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gorgement  had  almost  disappeared.    A  drawing  in  '  Pagenstecher's  Atlas  ' 


(pi.  xxxi,  fig.  7)  shows  the  nerve-fibres  bulging  outwards,  so  as  to  separate 
the  peripheral  layers  of  the  retina  from  the  choroid.  In  some  more  ad- 
vanced cases  of  von  Graefe's,  examined  by  Schweigger  and  Virchow,  the 
connective-tissue  elements,  the  vessels,  and  the  nerve-fibres  were  all  found 
swollen,  and  the  latter  were  beginning  to  degenerate,  while  in  the  outer 
coat  of  the  vessels  there  was  an  overgrowth  of  nuclei. 

The  choked  disc  was  attributed  by  von  Graefe  to  increased  pressure  in 
the  cavernous  siaius,  aided  by  the  constricting  action  of  the  sclerotic  ring. 
He  argued  that  if  from  any  cause  the  flow  of  blood  along  the  retinal  veins 
was  obstructed,  the  unyielding  structure  would  give  rise  to  a  sort  of 
strangulation  at  the  point  where  they  pass  through  it,  and  so  he  explained 
the  fact  that  the  congestion  was  limited  to  the  intra-ocular  termination 
of  the  optic  nerve;  but  (as  Dr  Hermann  Sclmiidt  urged  in  vol.  xv  of 
the  '  Arch.  f.  Ophth.')  the  ophthalmic  vein  communicates  so  freely  with  the 
facial  vein  that  it  is  difficult  to  see  how  pressure  upon  the  cavernous  sinus 
could  appreciably  interfere  with  the  escape  of  blood  from  the  eyeball,  nor 
does  it  appear  probable  that  the  wall  of  the  sinus  would  yield  to  any 
moderate  force.  These  considerations  are  confirmed  by  a  case  under  Dr 
Fagge's  observation,  in  which  the  sinus  on  one  side  was  completely  ob- 
structed by  softening  thrombus  ;  the  corresponding  optio  disc  had  been 
noticed  during  life  to  be  perfectly  normal.* 

Optic  neuritis.- — In  this  condition,  as  compared  with  choking  of  the 
disc,  its  swelling  and  redness  are  less  marked  ;  it  looks  more  opaque,  and 
the  morbid  process  involves  its  middle  and  outer  as  well  as  its  inner  layer. 
Dr  Allbutt  endeavours  to  describe  the  appearance  of  the  disc  by  saying  that 
there  is  not  "  a  circumscribed  intense  redness,  or  brownish  grey,  but  rather 
a  wash  of  reddish  lilac  or  a  grey  tint ; "  and  he  adds  that  one  does  not  per- 
ceive "  a  multitude  of  minute  branches  and  capillaries,"  such  as  give  a 
"  mossy  "  look  to  the  choked  disc,  but  that  the  main  ti'unks  become  dis- 
tended and  tortuous. 

On  microscopical  examination  of  an  inflamed  disc,  the  nerve-fibres  are 
found  enlarged  and  beaded.  The  trunk  of  the  nerve  in  it-s  whole  length 
shows  an  accumulation  of  cells  and  nuclei  between  its  fasciculi. 

As  stated  above,  von  Graefe  ascribed  neuro-retinitis  to  direct  exten- 
sion of  inflammation  downwards  ;  as,  for  instance,  from  a  basal  meningitis ; 
but  this  explanation  is  not  always  applicable.  In  other  cases  it  is  secon- 
dary to  a  choked  disc,  in  the  same  way  as  those  chronic  affections  which 
occur  in  the  lungs  and  liver  and  kidneys,  when  there  is  obstructive  disease 
of  the  heart.  As  Hulke  long  ago  remarked,  mixed  forms  are  more  com- 
monly seen  than  typical  specimens  of  a     Stauungspapille  "  or  of  neuro- 

*  Probably  Schmidt's  explanation  is  correct ;  he  found  experimentally  that  an  injec- 
tion of  Prussian  blue  into  the  arachnoid  cavity  (subdural  space  of  the  brain)  makes  its 
way  through  the  optic  foramen  into  the  space  between  the  two  sheaths  of  the  optic  nerve, 
and  fills  a  fine  network  of  lymphatic  channels  within  the  lamina  cribrosa  ^(formed  by  the 
sclerotic  ring)  between  the  very  fibres  of  the  nerves  themselves.  He  therefore  suggests 
that  some  of  the  fluid  which  is  always  present  in  small  quantity  in  the  arachnoid  cavity  is 
driven  into  the  optic  nerve  in  a  similar  manner  whenever  the  intra-cranial  pressure  is 
from  any  cause  increased.  As  a  matter  of  fact,  a  watery  liquid  has  more  than  once  been 
found  distending  the  sheath  and  giving  it  a  bulbous  appearance,  and  this  liquid  readily 
escapes  as  soon  as  a  puncture  is  made.  One  difficulty  is  in  explaining  on  Schmidt's  theory 
why  cerebral  ha?morrhage  does  not  cause  choked  discs.    Is  it  because  the  "-reat  force 

suddenly  exerted  flattens  the  sheath  of  the  nerve,  and  closes  the  channel  through  it?  

C  H.  F. 
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retinitis.  Indeed,  Gowers  holds  that  congestion  of  the  disc  is  not  the 
result  of  intra-cranial  pressure  at  all,  but  it  is  always  inflammatory  or 
irritative  in  origin,  and  that  the  distinction  between  the  choked  disc  and 
optic  neuritis  is  one  of  degree  only.  This  opinion  has  long  been  adopted  by 
Mr  Higgens,  who  for  some  time  had  followed  von  Graefe's  lead. 

Atrophy  of  the  disc. — Neither  congestion  of  the  disc  nor  neuro-retinitis 
is  a  permanent  affection.  They  are  not  even  stationaiy ;  for  the  process, 
if  the  patient  lives  long  enough,  must  either  subside  or  end  in  atrophy. 
In  cases  of  cerebral  tumour  the  disc  becomes  less  and  less  swollen,  and  at 
length  is  quite  flat,  or  even  sinks  below  the  level  of  the  sui-rounding  retina. 
Its  red  and  grey  tints  become  a  dirty  white.  The  tortuous  veins  diminish 
in  size  ;  spots  of  haemorrhage  fade  and  are  absorbed.  The  outline  of  the 
disc  remains  for  some  time  blurred  and  irregular,  and  streaks  of  exudation 
are  to  be  seen  in  the  course  of  the  retinal  vessels.  This  description  of 
consecutive  atrophy  "  is  taken  from  Dr  Allbutt,  and  accords  with  general 
obsei*vation.  He  goes  on  to  say  that  these  appearances  also  are  transitory. 
Little  by  little  the  disc  clears  up ;  its  edge  becomes  sharply  defined ;  its 
surface  dead  white  and  glistening.  Its  condition  is  then  undistinguishable 
from  one  which  has  been  preceded  by  no  swelling  or  inflammation  of  the 
disc — the  primary'  or  "  simple  white  atrophy  "  of  writers.* 

It  is  surprising  how  little  impairment  of  vision  may  attend  these 
changes  in  the  optic  discs.  There  is  neither  pain  nor  jDhotophobia,  and 
if  the  patient  is  aware  of  his  condition  at  all,  before  he  is  completely 
blind  he  sees  objects  more  or  less  indistinctly,  as  if  through  a  mist.  When 
blindness  sets  in,  it  sometimes  seems  to  come  on  almost  suddenly,  although 
the  changes  in  the  discs  no  doubt  developed  gradually.  This  occurred, 
for  instance,  in  a  patient  under  Dr  Fagge  in  1878  ;  about  three  weeks  before 
her  admission  to  hospital  she  went  to  sleep  One  afternoon,  and  on  waking 
up  found  that  she  was  totally  blind. 

When  amaurosis  is  complete,  the  pupils  are  widely  dilated  and  motion- 
less. But  while  the  impairment  of  sight  is  partial  they  are  of  normal  size, 
and  their  movements  are  sometimes  not  even  sluggish. 

It  must  be  remembered  that  although  the  optic  disc  is  constantly  more 
or  less  affected  in  cases  of  cerebral  tumour,  it  is  also  liable  to  similar  changes 
from  abscess  of  the  brain,  from  Meningitis  and  from  Tabes  or  general  para- 
lysis, as  well  as  from  some  infective  disorders,  as  Enteric  fever. 

When  a  choked  disc,  or  a  case  of  optic  neuritis,  passes  into  a  state  of 
atrophy,  the  patient's  sight  often  becomes  progressively  worse  ;  but  some- 
times it  shows  improvement.  Thus  a  patient  of  Dr  Goodhai-t's,  who  at  one 
time  could  see  absolutely  nothing  with  her  right  eye,  was  ultimately  able 
to  read  Snellen's  2|,  though  with  difficulty,  at  a  distance  of  about  a  foot. 
When  vision  has  been  but  slightly  impaired  during  the  early  stage  of  the 
disease,  it  is  sometimes  regained  later  on ;  but,  if  actual  neuritis  has  been 
present,  the  disc  invariably  becomes  more  or  less  atrophied,  and  it  never 
resumes  its  normal  appearance. 

5.  Mental  symptoms — including  irritability  of  temper,  depression  of 
spirits,  loss  of  memory,  mania,  or  impairaient  of  intelligence — are  the  least 
constant  and  characteristic  effects  of  a  cerebral  tumour.  They  may  some- 
times be  observed  when  a  tumour  lies  at  the  base  of  the  brain.  Thus  we 
have  in  Guy's  Museum  a  specimen  of  cholesteatoma,  as  large  as  a  pigeon's 

*  Pagenstecher  first  showed  that  all  the  nervous  elements  may  disappear,  and  be  re- 
placed by  coarse  connective  tissue. 
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eg^,  which  compressed  the  under  surface  of  the  pons  and  cerebellum ;  the 
patient  was  at  one  time  in  the  hospital  with  paralytic  symptoms,  but  he 
became  maniacal,  had  delusions,  and  was  unmanageable,  so  that  he  was 
removed  to  Colney  Hatch  Asylum,  where  he  died.  On  the  other  hand,  the 
mental  faculties  are  not  infrequently  retained  nearly  to  the  last,  when  one 
of  the  hemispheres  is  the  seat  of  the  tumour.  As  a  rule  the  mmd  is  not 
disturbed  until  near  the  close  of  the  disease. 

Friedreich  and  Obernier  speak  of  excessive  sleepiness  as  a  principal 
symptom  in  two  cases  which  severally  came  under  their  obsen^ation.  The 
most  usual  termination  of  cases  of  tumour  and  cerebral  abscess,  as  of  the 
vascular  lesions  described  in  the  last  chapter,  is  by  stupor,  which  gradually 
passes  into  co7na.  Sometimes  the  patient  lies  for  weeks  without  taking  the 
slightest  notice,  passing  all  his  evacuations  under  him,  and  showing  no  sign 
of  intelligence,  except  that  he  slowly  swallows  the  food  that  is  put  into  his 
mouth.  Many  years  ago  Sir  William  Gull  had  under  his  care  a  boy  with- 
other  symptoms  of  cerebral  tumour,  who  manifested  a  remarkable  retarda- 
tion of  intelligence.  If  a  question  was  put  to  him  he  seemed  not  to  heed 
it ;  but  after  many  seconds,  when  the  questioner  had  passed  on  to  talk  to 
some  one  else,  he  would  deliver,  word  by  word,  a  reply  which  showed  that 
he  perfectly  understood  what  had  been  said.  In  other  cases  the  mental 
condition  undergoes  changes  possibly  depending  on  varying  degrees  of 
pressure  by  ventricular  effusion ;  after  lying  in  a  stupor  for  a  week  or  more 
the  patient  may  recover  his  senses,  remain  conscious  for  several  days,  and 
then  relapse  into  his  former  state. 

The  temperature  of  the  body  is  often  one  or  two  degrees  below  normal ; 
but  before  death  pyrexia  may  appear.    Obernier  speaks  of  a  rapidly  advanc- 
ing case  in  which  every  exacerbation  of  the  headache  was  associated  with  a 
marked  fall  in  the  rate  of  the  pulse. 

Other  general  symptoms  which  may  be  sometimes  observed  in  cases  of 
cerebral  tumours  are  nystagmus,  or  oscillation  of  the  eyes,  most  frequent 
in  lesions  of  the  cerebellum ;  contracted,  dilated,  or  miequal  pupils  ;  incon- 
tinence or  retention  of  urine ;  and,  in  the  latter  stages,  bradycardia  with 
slow  and  irregular  respiration,  which  sometimes  takes  on  the  Cheyne-Stokes 
character. 

The  heart  may  continue  to  beat  for  some  little  time  after  breathing  has 
ceased  ;  in  one  case  it  went  on  for  thirty-five  minutes,  while  artificial  respira- 
tion was  kept  up.  In  such  cases  it  is  wonderful  how  quietly  life  departs, 
without  a  gasp  or  moan,  or  the  movement  of  a  limb.* 

Localising  symptoms — («)  Convulsions. — AVe  now  turn  to  other  sym- 
ptoms, which  not  only  indicate  in  general  the  presence  of  a  tumour,  but 
also  point  more  or  less  definitely  to  its  exact  seat ;  they  are  what  Jackson 
terms  "  localising  symptoms." 

The  first  of  these  is  the  occurrence  of  muscular  spasms,  not  constant 
but  occasional,  or  coming  in  fits.  Sometimes  the  involuntary  spasmodic 
movement  is  confined  to  a  single  group  of  muscles,  those  of  one  thumb, 
or  of  the  angle  of  the  mouth,  or  of  the  eyelids,  or  of  one  foot ;  but  more 
often  several  muscular  groups  are  involved  and  follow  an  orderly  sequence, 
more  or  less  accurately  repeated  in  each  fit.    The  spasms  are  clonic  and  are 

*  I  was  once  called  to  see  a  patient,  whose  symptoms  pointed  to  the  presence  of  a 
cerebral  tumour.  On  my  arrival  at  the  house  the  doctor  came  out  to  speak  to  me,  leaving 
her  husband  and  two  women  with  her.  When  we  went  to  her  bedside  a  few  minutes  later 
we  found  her  dead,  except  that  a  slight  flickering  of  the  pulse  was  still  perceptible.  Not 
the  slightest  change  had  been  observed. — C.  H.  F. 
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free  from  pain.  While  these  convulsions  resemble  those  of  epilepsy,  as 
Hughlings  Jackson  first  recognised,  they  are  distinguishable  from  idiopathic 
epilepsy.  We  may  term  the  fits  '*  epileptifo  rm,"  or,  as  is  common  on  the 
Continent,  "  Jacksonian  epilepsy,"  or  may  use  the  convenient  term 
■•  eclampsia,"  Avhich  has  long  been  applied  to  the  epileptiform  fits  of  the 
puerperal  state  or  of  Bright's  disease. 

The  characteristics  of  these  convulsions  distinguishing  them  from  true 
epilepsy  are  the  following : —First,  they  do  not  afiect  the  whole  body,  but 
one  limb  (monospasm)  or  perhaps  two,  or  one  hand  or  one  finger.  Secondly, 
there  is  no  loss  of  consciousness ;  or  if  there  is  any,  it  follows,  not  begins  the 
fit.  Thirdly,  the  spasms  are  succeeded  by  loss  of  power  in  the  muscles 
affected,  vaiying  from  almost  complete  paralysis  to  a  slight  diminution  in 
power ;  this  paresis  is  in  most  cases  only  temporary.  Minor  points  of 
distinction  are  that  the  tongue  is  not  bitten,  and  that  the  patient  does  not 
fall  to  the  ground  or  foam  at  the  mouth. 

Beside  these  clonic  convulsions,  tonic  muscular  spasm  is  also  an  occa- 
sional symptom  of  cerebral  (particularly  of  cerebellar)  tumours,  leading 
sometimes  to  spastic  paraplegia,  or  rigid  hemiplegia,  but  more  often  to 
strabismus,  or  to  athetosis,  or,  most  frequently  of  all,  to  retraction  of  tho 
head  from  spasm  of  the  splenius  capitis  and  complexus. 

(6)  Paralysis. — Apart  from  the  temporary  loss  of  power  which  follows 
spasm,  tumours  of  the  brain  often  produce  decided  and  permanent  hemi- 
plegia, though  it  is  seldom  so  marked  as  that  described  in  the  last  chapter 
which  is  caused  by  cerebral  haemorrhage.  Ptosis  or  strabismus  is  not  un- 
common, and  occasionally  loss  of  power  in  the  lips  or  tongue,  or  monoplegia 
of  one  limb  or  a  part  of  it.  More  frequently  seen  than  any  local  paralysis 
is  a  general  loss  of  power  over  the  limbs  on  both  sides,  shown  by  tottering 
gait,  feeble  grasp,  and  considerable  loss  of  muscular  strength  when  tested 
by  the  dynamometer. 

Local  anatomical  diagnosis. — The  symptoms  above  described  give  vis  no 
help  in  judging  of  the  nature  of  the  lesion.  They  make  it  certain  that  it  is 
a  tangible  "  gross  "  anatomical  condition,  and  that  this  condition  is  not 
haemorrhage,  embolism,  or  thrombosis;  but  whether  we  shall  find  after 
death  a  tubei'culous  or  gliomatous  timiour,  a  cyst,  or  an  abscess,  must  be  de- 
cided on  purely  pathological  grounds — the  frequency  of  this  or  that  growth 
at  different  ages,  the  presence  of  a  source  of  suppuration,  or  of  a  malignant 
growth,  or  of  tubercle,  or  of  syphilis  in  other  parts. 

In  deciding  the  probable  seat  of  a  tumour,  we  are  guided  by  the  local- 
ising symptoms  above  described,  spasm  and  paralysis  of  muscles. 

It  is,  however,  often  difficult  to  decide  whether  the  symptoms  are  duo 
to  irritation  or  destruction  of  centres  and  nervous  tracts.  In  the  latter 
case  they  would  be  those  of  unbalanced  action  of  the  corresponding  parts 
physiologically  antagonistic.  Hence  we  cannot  attach  an  exact  meaning  to 
inequality  of  the  pupils. 

It  is  remarkable  how  great  a  size  may  be  reached  by  a  slow-growing 
mass  in  the  brain,  without  its  affecting  surrounding  structures  ;  while,  again, 
a  small  tmiiour  may  so  compress  adjacent  parts  as  to  produce  striking 
symptoms. 

The  base. — Taking  the  base  of  the  brain  first,  and  passing  from  before, 
we  meet  with  the  simplest  of  localising  symptoms,  those  which  depend 
on  paralysis  of  the  several  cranial  nerves. 
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It  is  easy  to  see  that  complete  anosmia  points  to  the  presence  of  disease 
of  the  ethmoid  bone,  or  involving  the  inner  and  lower  parts  of  the  two 
anterior  lobes;  while  loss  of  smell  on  one  side  may  be  due  to  a  lesion 
implicating  one  olfactory  bulb,  or  the  root  of  the  nerve  adjacent  to  the 
Sylvian  fissure. 

A  growth  pressing  upon  the  optic  chiasma  produces  different  effects 
according  to  its  exact  situation.  There  may  be  more  or  less  complete  loss 
of  sight  in  one  eye ;  but,  since  atrophy  of  the  disc  is  almost  certain  to 
be  present,  this  symptom  would  scarcely  help  us.  More  significant  is 
the  limitation  of  vision  to  half  the  field  in  each  eye,  or  hemiojna.  Assuming 
that  the  inner  fibres  of  each  optic  tract  cross  at  the  chiasma  and  the  outer 
ones  do  not,  three  varieties  of  hemiopia  may  be  described  as  follows  : 

(1)  Compression  of  the  centre  of  the  chiasma,  cutting  oft'  the  decus- 
sating inner  fibres  of  each  optic  nerve,  vn.ll  cause  loss  of  vision  over  the 
temporal  field  in  each  eye  (double  temporal  hemiopia)  ;  (2)  compression  of 
one  optic  tract  will  deprive  the  patient  of  the  nasal  field  in  the  corre- 
sponding eye  (homologous  lateral  hemiopia)  ;  (3)  loss  of  vision  in  the  nasal 
fields  of  the  two  eyes  (double  nasal  hemiopia)  can  only  be  due  to  a  double 
lesion,  sjnimetrically  placed  so  as  to  interfere  with  the  non-decussating 
outer  fibres  on  each  side.  Examples  of  all  these  forms  of  hemiopia  are 
known  to  occur.  Homologous  lateral  hemiopia  is  veiy  common  in  attacks 
of  migraine  ;  cases  of  double  temporal  hemiopia  have  been  recorded  in 
which  a  large  tumour  lay  in  the  middle  line,  involving  the  chiasma,  and  a 
remarkable  one  by  Dr  Weir  Mitchell  due  to  pressure  of  an  aneurysm  of  an 
abnormal  anterior  communicating  artery  ('  Journ.  Nei-v.  and  Mental  Dis.,' 
Jan.,  1889) ;  and  cases  of  double  nasal  hemiopia,  in  one  of  which,  recorded 
by  Knapp,  the  pressure  necessary  was  effected  by  dilated  and  atheroma- 
tous branches  of  the  circle  of  Willis.* 

Intra-cranial  growths  sometimes  produce  deafness  when  they  occupy,  or 
extend  into,  the  space  between  the  internal  auditoiy  meatus  and  the  side 
of  the  pons.  Jackson  has  met  with  one  case  in  which  there  was  loss  of 
hearing  from  this  cause  without  any  facial  paralysis.  In  another  instance 
complete  deafness  in  both  ears  was  imperfectly  explained  by  the  autopsy, 
for  the  only  tumour  Avas  one  the  size  of  a  hazel-nut  on  the  left  side. 

W^ith  regard  to  the  other  cranial  nerves,  there  is  little  to  add  to  the 
remarks  made  when  describing  the  symptoms  of  their  primarj'^  lesions 
(see  pp.  577 — 590).  We  can  sometimes  infer  the  seat  of  a  growth  with 
great  accuracy  from  the  implication  of  some  nerves  while  others  escape. 
Thus,  in  one  instance,  the  fact  that  all  the  muscles  of  the  eyeball  were  para- 
lysed, while  no  part  of  the  fifth  nerve  was  interfered  with  except  its 
ophthalmic  branch,  proved  that  the  seat  of  disease  was  in  the  sphe- 
noidal fissure.  On  the  other  hand,  it  is  sometimes  clear  that  no  single 
lesion  will  explain  every  featm-e  of  the  case,  a  conclusion  which  (as  we 
shall  presently  see)  may  be  of  considerable  diagnostic  importance.  Para- 
lysis of  the  third  nerve,  if  due  to  an  intra-cranial  tumour,  points  particu- 

*  Those  who  still  hold  that  in  man,  as  in  some  animals,  the  optic  nerves  undergo  com- 
plete decussation,  must  assume  that  "double  temporal  hemiopia"  would  be  caused  by 
pressure  on  the  front  of  the  chiasma,  while  pressure  on  the  hack  of  the  chiasma  by  a  single 
growth  would  account  for  "double  nasal  hemiopia."  Both  these  kinds  of  hemiopia  are  very 
rare,  and  the  only  explanation  of  the  far  more  common  "homologous  lateral  hemiopia" 
would  be  the  untenable  one  of  a  lesion  being  so  placed  on  one  side  of  the  chiasma 
as  to  compress  a  part  of  the  optic  nerve,  and  also  a  part  of  the  optic  tract  on  that 
side. 
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larly  to  a  syphilitic  gumma  of  the  base,  but  strabismus  or  ptosis  may  be 
due  to  a  tuberculous  tumour  or  to  basal  tuberculous  meningitis. 

The  cerebellum. — The  localisation  of  a  tumour  in  the  cerebellum  is  often 
attempted,  and  is  not  infrequently  successful.  Beside  vomiting,  convul- 
sions, occipital  headache,  contraction  of  the  muscles  at  the  back  of  the  neck, 
blindness,  nystagmus,  and  vertigo — no  one  of  which  symptoms  is  pecu- 
liar to  lesions  of  the  cerebellum — there  may  often  be  observed  a  reeling, 
staggering  gait,  like  that  of  a  dmnken  person  (cf.  p.  708).  The  early  ex- 
periments of  Flourens  on  pigeons  showed  that  excision  of  the  cerebellum 
rendered  the  bird  unable  to  walk  or  to  fly ;  and  he  concluded  that  the  func- 
tion of  the  organ  was  one  of  co-ordination.  But  this  was  an  erroneous 
conception  of  the  nature  of  co-ordination  no  less  than  of  the  functions  of  the 
cerebellum.  Indeed,  we  have  already  seen  that  a  large  part  of  the  process 
by  which  the  actions  of  the  individual  muscles  are  harmonised  and  combined 
takes  place  in  the  spinal  cord.  The  peculiar  function  of  the  cerebellum, 
if  it  have  any,  is  still  unknown. 

When  the  staggering  is  accompanied  by  a  tendency  to  fall  in  one  par- 
ticular direction,  we  might  expect  that  this  would  indicate  which  side  of 
the  cerebellum  is  affected.  But  tumours  of  the  cerebellum  often  attain  a 
great  size,  and  compress  adjacent  parts  or  interfere  mth  their  supply  of 
blood.  Moreover  the  same  lesion  may  produce  opposite  effects,  according 
as  its  action  is  "  destroying  "  or  "  discharging." 

In  1877  an  autopsy  in  a  case  of  Dr  Frederick  Taylor's  showed  a  mass  of  yellow  tubercle 
ill  the  cerebellum,  rather  to  the  right  of  its  mid-line;  the  right  lateral  lobe  was  universally 
pale  and  softened,  and  full  of  granule-masses.  The  patient  was  a  boy  five  years  old.  It 
so  happened  that  the  exact  seat  of  the  mischief  had  been  indicated  several  months  before 
his  death  by  a  bulging  on  the  right  side  of  the  occipital  bone,  which  was  so  much  thinned 
at  one  spot  that  it  would  yield  on  pressure,  and  rebound  like  a  piece  of  tin  or  cardboard. 
At  the  same  time  it  was  noticed  that  when  he  sat  up  in  bed  he  had  no  balancing  power; 
but  lie  did  not  roll  over  on  one  side  rather  than  on  the  other.  The  eyes  were  affected  with 
a  peculiar  form  of  nystagmus,  which  might  perhaps  have  been  turned  to  account  as  a 
localising  symptom.  "  It  came  on  only  when  he  lay  on  the  left  side;  the  eyes  would  then 
gradually  fall  over  to  the  left,  and  be  suddenly  jerked  back  to  the  right;  and  these  move- 
ments would  be  repeated  rhythmically.  When  he  sat  up  in  bed  there  was  a  continuous 
rhythmical  movement  of  the  head  from  left  to  right."  Afterwards,  six  weeks  before  he 
died,  "he  lay  on  his  back,  with  his  head  turned  to  the  left;  his  eyes  were  then  directed  to 
the  left  side,  and  jerked  from  time  to  time  upwards." 

Hitzig,  following  Purkinje,  showed  ('  Keichert's  Archiv,'  1871)  that  by 
passing  a  galvanic  current  through  the  head  of  a  healthy  person,  from  one 
mastoid  process  to  the  other,  one  can  obtain  oscillating  movements  of  the 
eyes  like  those  observed  in  Dr  Taylor's  patient ;  and  they  have  been  referred 
to  disturbance  of  the  cerebellum.  Ferrier,  too,  found  that  galvanising  the 
exposed  cerebellum  of  monlveys  and  other  animals  caused  the  eyes  to 
deviate  in  different  ways,  according  as  the  poles  were  applied  to  different 
regions  of  its  surface.  His  experiments  seem  to  indicate,  as  a  rale  of 
localisation,  that  when  any  part  of  the  cerebellum  is  the  seat  of  irritation 
the  eyes  become  turned  in  the  corresponding  direction,  whether  to  the  right 
or  to  the  left,  upwards  or  downwards.  In  many  cases  analogous  movements 
of  the  head  accompanied  those  of  the  eyes.  Thus  a  tendency  to  fall  back- 
wards, which  has  sometimes  been  noticed  in  cases  of  cerebellar  disease, 
would  point  to  the  upper  surface  of  the  organ  as  its  seat ;  for  Ferrier  found 
that  galvanising  that  part  in  monkeys  led  to  upward  movements  of  the  eyes, 
and  to  throwing  back  of  the  head.  Dr  Taylor's  patient  had  also  left  hemi- 
plegia, which  was  no  doubt  due  to  compression  of  the  right  side  of  the  pons 
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by  the  tumour.  Hemiplegia  in  cerebellar  disease  appears  to  be  always  pro- 
duced in  that  way,  and  it  is  usually  "  crossed,"  affecting  the  limbs  on  the 
opposite  side  of  the  cerebellar  lesion.  But  the  functional  relations  of  each 
half  of  the  cerebellum  are  nevertheless  chiefly  with  the  limbs  of  the  same 
side  of  the  body  thi'ough  the  connections  of  the  fibres  of  the  middle  peduncle 
with  nuclei  in  the  opposite  half  of  the  mesencephalon.  This  is  proved,  not 
only  by  anatomical  and  physiological  investigations,  but  also,  and  still  more 
convincingly,  by  the  pathological  fact  that  when  there  is  congenital  uni- 
lateral atrophy,  affecting  one  hemisphere  of  the  brain,  one  crus  cerebri,  and 
one  side  of  the  deep  part  of  the  pons,  the  wasting  is  found  in  the  ojDposite 
side  of  the  cerebellum,  as  it  is  in  the  opposite  side  of  the  spinal  cord. 

On  the  whole,  it  may  be  said  that  when  there  are  general  symptoms 
of  an  intra-cranial  tumom',  namely,  headache,  vomiting,  and  optic  neuritis, 
especially  optic  atrophy  and  amaurosis ;  when  there  is  no  hemiplegia,  but 
only  general  muscular  weakness ;  when  there  is  nystagmus,  spasm  of  the 
muscles  at  the  nape  of  the  neck,  and  decided  vertigo  and  loss  of  power  to 
maintain  equilibrium  ;  the  diagnosis  of  the  cerebellum  as  the  seat  of  the 
lesion  is  almost  certain. 

This  last  symptom,  disturbance  of  equilibrium,  is  said  by  Nothnagel  to 
depend  on  lesion  of  the  superior  vermiform  process,  and  this  belief  is  shared 
by  other  observers.  Nystagmus  also  is  most  constant  when  the  tumour  or 
other  destroying  lesion  is  in  the  middle  or  vermiform  lobe. 

A  tumour  in  the  inferior  vermiform  process  may  press  on  the  veins  of 
Galen  or  on  the  aqueduct,  and  so  cause  secondary  hydrocephalus,  as  in  a 
case  of  the  writer's  where  a  large  mass  of  tubercle  was  found  at  this  point  in 
a  boy  who  had  been  watched  from  the  age  of  four  to  nearly  six. 

Tumours  of  the  lateral  lobes  of  the  cerebellmn  appear  to  have  no  special 
symptoms,  unless  paresis  or  spasm  limited  to  one  side  should  coincide  with 
more  general  cerebellar  symptoms. 

Tlie  motor  area  of  the  cerebral  cortex. — Passing  now  to  the  regional 
diagnosis  of  lesions  involving  the  motor  tract,  we  may  observe  that  the 
greater  part  of  the  description  of  hemiplegia  given  in  the  last  chapter 
applies  to  the  same  symptom  when  it  is  produced  by  a  new  growth.  But 
whereas  we  have  seen  that  certain  parts  of  the  brain  are  far  more  liable 
than  others  to  suffer  from  the  effects  of  obstruction  or  rupture  of  a  cere- 
bral artery,  the  distribution  of  tumours  is  irregular  and  capricious.  It  is 
wonderful  how  large  a  tumom-  may  be  found  in  the  veiy  substance  of  the 
motor  tract  without  abolishing  its  functions.* 

A  growth  situated  in  the  superficial  convolutions  of  one  hemisphere  may 
affect  the  movements  of  the  opposite  side  of  the  body,  usually  as  above 
described  by  causing  spasms,  followed  by  a  transitory  paralysis.  Bright 
observed  in  the  first  volume  of  the  '  Guy's  Hospital  Reports '  (1836),  that 
in  fits  due  to  a  local  lesion  consciousness  was  not  lost.  We  have  seen  how 
Jackson's  investigations  thirty  years  later  carried  on  the  inquiiy  from  this 
point.  He  insisted  on  the  fact  that  hemupasm — the  "  mobile  counterpart " 
of  hemiplegia — must  indicate  a  condition  of  "  instability  "  in  the  convolu- 

*  In  1869  a  boy,  aged  four  years  and  a  half,  died  in  Guy's  Hospital  under  my  care 
after  an  illness  of  fourteen  months'  duration.  Three  months  "before  his  death  he  could  sit 
up  in  bed,  although  he  rolled  about  and  his  balance  was  easily  upset.  A  month  later  he 
.  y  could  move  his  legs  a  very  little."  l)r  Moxou  found  that  the  pons  was  occupied  by  an 
immense  caseous  tubercular  mass,  which  consisted  of  two  halves  fused  together  and  "pre 
serving  almost  exactly  the  normal  shape  of  the  p:irt;  only  a  thin  shell  of'^nervo'us  matter 
remained.  It  seemed  marvellous  that  life  could  have  been  maintained  while  the  mass  was 
growing  to  such  a  size. — C.  H.  F. 
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tions  which  discharge  through  the  corpus  striatum,  and  he  set  to  work  to 
determine  the  exact  seat  of  the  lesions  when  this  symptom  had  been  present. 

In  1870  Fritsch  and  Hitzig  made  known  the  fact  that,  instead  of  the 
surface  of  the  brain  being  insensible  to  electrical  stimulation  as  physiologists 
had  hitherto  believed,  there  were  in  the  dog  certain  parts  of  the  convolu- 
tions w^hich  reacted  to  the  make  and  break  of  galvanic  currents  in  a  very- 
definite  way,  and  each  set  in  motion  some  particular  hmb.  They  laid  down 
the  position  of  "  cortical  centres  "  for  the  movements  of  the  neck,  face,  fore- 
and  hind-leg  respectively.  Three  years  later  Ferrier  repeated  these 
experiments  with  the  faradic  current,  employing  various  animals,  and  at 
length  monkeys,  in  which  the  principal  convolutions  are  comparable,  one 
by  one,  with  those  of  the  brain  of  man. 

Ferrier  placed  his  motor  centres  in  the  posterior  central  (ascending) 
parietal)  as  well  as  in  the  anterior  central  (ascending  frontal)  convolution, 
and  also  in  the  postero-parietal  lobule  ;  and  his  sensory  centres,  in  the  back 
part  of  the  third  frontal  (Broca's)  gj-rus  for  speech,  in  the  angular  for 
vision,*  and  in  the  superior,  temporo-sphenoidal  convolution  for  hearing. 

He  agreed  with  Hitzig  in  placing  the  centre  for  the  leg  close  to  the  median  line.  He 
made  the  centres  for  the  arm  and  hand  occupy  the  ascending  parietal  convolution  nearly 
as  far  outwards  as  the  fissure  of  Sylvius,  as  well  as  the  ascending  frontal  and  the  superior 
frontal  convolutions  outside  and  in  front  of  the  leg-centres.  The  movements  of  the  lips, 
tongue,  and  mouth  he  connected  with  a  series  of  centres  occupying  the  lower  part  of  the 
ascending  frontal,  and  with  one  in  the  supra-marginal  convolution.  Centres  for  the  move- 
ments of  the  eyes  were  assigned  in  the  two  upper  ("first"  and  "second")  frontal 
convolutions.  Stimulation  of  the  angular  gyrus,  or  of  the  superior  temporo-sphenoidal 
convolutions,  also  caused  the  eyeballs  to  move,  with  dilatation  of  the  pupils;  but  he 
supposed  these  movements  to  be  reflex  from  excitement  of  the  senses  of  sight  and 
hearing. 

Since  the  publication  of  Ferrier's  book  in  1876,  Nothnagel,  Munk,  Goltz, 
and  other  experimenters  in  Germany,  and  G.  F.  Yeo,  Schiifer,  Horsley, 
Beevor,  and  Sherrington  in  England,  have  repeated  and  varied  his  experi- 
ments.! 

The  practical  difficulties  have  been — in  faradic  stimulation,  the  danger 
of  a  current  spreading,  either  too  widely  or  too  deeply;  in  destructive 
operations,  the  appearance  of  much  wider  and  more  complete  ablation 
than  proved  to  be  the  case  ;  in  pathological  observations,  the  infrequency 
of  locally  circumscribed  single  and  uncomplicated  lesions ;  the  mistake 
of  ascribing  the  immediate  instead  of  the  permanent  symptoms  to  a 
destructive  lesion  (whether  operative  or  morbid) ;  and,  genei-ally,  the  fal- 
lacies resulting  from  inhibition  of  distant  centres,  and  from  direct  or 
indirect  mechanical  pressure. 

These  difficulties  have  now  been  overcome,  and  it  is  certain  that  there 
are  excitable  areas  in  the  neighbourhood  of  the  fissure  of  Rolando  which 

*  In  the  second  edition  of  Dr  Ferrier's  work,  'The  Functions  of  the  Brain,'  1886,  he 
included  the  occipital  lobes  in  the  visual  area  (pp.  271  et  seq.). 

t  At  the  International  Medical  Congress  which  met  in  London  in  1881,  Prof.  Goltz 
brought  a  dog  from  Strasburg  which  had  survived  extensive  destruction  of  successive 
portions  of  the  cerebral  cortex,  and  this  living  witness  was  confronted  by  a  monkey  which 
was  brought  forward  by  Dr  Ferrier.  After  observation  of  the  functions  of  both  animals 
they  were  destroyed,  and  the  brains  were  subsequently  submitted  to  most  exact  and 
thorouf^h  anatomical  examination  by  Dr  Klein,  Mr  Langley,  Mr  Schafer,  and  Dr  Gowers. 
The  account  of  the  discussion  in  the  '  Transactions '  of  the  Congress  (vol.  i,  pp.  218—240), 
and  the  detailed  reports  by  Langley  and  by  Schafer,  published  in  the  '.Journal  of  Fhysio- 
logy '  (vol.  iv,  pp.  248—326),  furnish  an  admirable  example  of  the  difficulty  of  ascertaining 
and  interpreting  scientific  facts,  and  of  success  in  at  least  the  former  task. 
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are  connected  with  definite  movements.  The  exact  locality  of  these  motor 
centres  has  been  accurately  ascertained  in  monkeys  as  well  as  in  dogs  and 
cats,  and  has  been  confirmed  by  the  crucial  proof  of  operation  upon  human 
patients.* 

The  motor  or  Rolandic  area  includes  the  ascending  frontal  with  the 
closely  adjacent  part  of  the  third,  second,  and  first  frontal  convolutions, 
and  the  ascending  parietal,  together  with  the  inner  aspect  of  the  same, 
which  forms  part  of  the  marginal  gynis,  and  part  of  the  superior  parietal 
lobule  (postero-parietal  of  Huxley  and  Turner).  Irritation  of  these  parts 
causes  definitely  distributed  clonic  spasms  on  the  opposite  side  of  the 
body- — a  "  discharging  "  lesion  ;  ablation  of  the  same  parts  causes  definitely 
distributed  loss  of  power  in  the  same  muscles  on  the  opposite  side  of 
the  body — a  "  destroying  "  lesion. 

The  area  which  coiTesponds  with,  certain  movements  of  the  le(/  comes 
first,  occupying  the  borders  of  the  fissure  of  Rolando  close  to  the  median 
line,  and  extending  over  the  adjacent  parts  of  the  ascending  frontal 
(or  prse-central),  the  ascending  parietal  (or  post-central),  and  the  inner 
surface  of  the  same  part  of  the  hemisphere,  which  corresponds  to  the  mar- 
ginal convolutions  immediately  behind  the  calloso-mai-ginal  fissure.  The 
area  which  corresponds  with  movements  of  the  ar7n  is  below  and  extenial 
to  the  last,  and  occupies  the  ascending  frontal  and  parietal  convolutions 
opposite  the  second  frontal  gyrus  in  front  and  the  angular  gyrus  behind. 
The  area  which  corresponds  with  movements  of  the  facial  muscles  appears 
to  be  lower  down  in  the  same  direction,  in  front  and  behind  the  lowest 
point  to  which  the  fissure  of  Rolando  reaches.  Lower  still,  at  the  angle 
between  the  ascending  and  horizontal  branches  of  the  Sylvian  fissure,  oppo- 
site the  third  frontal  convolution,  this  region  marches  with  the  gyi-i  operti, 
the  insula,  and  Broca's  aphasic  region.  Lastly,  high  up  and  internal  is 
a  motor  area  which  lies  in  front  of  that  for  the  lower  extreniit}^  occupying 
the  back  part  of  the  first  frontal  convolution,  which  is  believed  to  be 
associated  with  movements  of  the  trunk  on  the  opposite  side.f 

These  results  of  experiment  have  been  confirmed  by  clinical  experience. 
Some  of  the  earlier  cases  may,  from  their  historical  interest,  be  briefly  cited, 
but  every  year  many  similar  ones  have  been  since  recorded  by  Jackson, 
Gowers,  Bastian,  Ross,  Hadden,  Sharkey,  and  numerous  other  observers  in 
this  country ;  and  a  still  larger  number  in  France,  Germany,  and  America. 

(1  and  2)  Two  cases  of  Jackson's  (one  recorded  in  the  '  Med.  Times  and  Gaz.'  for  1872 
the  other  quoted  by  Ferrier),  in  each  of  which  the  spasms  always  began  in  one  thumb,  and 
a  lesion  was  found  in  the  opposite  first  frontal  convolution.  (3)  A  case  at  Guy's  Hospital 
where  we  found  in  the  back  part  of  the  first  frontal  gyrus  a  small  glioma  on  the  rio-ht 
side;  there  had  been  repeated  fits  without  unconsciousness, starting  mostly  in  the  left  foot, 
but  occasionally  in  the  left  arm.    (4)  A  patient  of  Griesinger's,  who  was  attacked  with 


*  In  the  congress  of  physiologists  which  met  at  Bale  in  September,  1889,  Mr  Horsley 
and  Dr  Beevor  demonstrated  on  a  monkey  under  anaesthetics  the  accuracy  with  which 
predicted  movements  of  the  thumb,  forearm,  and  shoulder,  the  eyes,  and  the  tono-ue,  could 
be  produced  by  faradic  stimulation  of  definite  areas  of  the  cortex.  " 

t  Centres  for  the  muscles  of  the  eyeballs,  for  movements  of  the  tongue  and  jaw  and 
for  movements  of  the  tail,  have  been  ascertained  wltli  more  or  less  exactitude  in  the 
monkey  and  the  dog.  The  difficulty  of  comparing  the  results,  even  in  the  former  animal 
with  its  different  mode  of  progression  and  of  prehension  from  human  phvsioloo-y  is 
obvious,  and  is  fully  recognised  by  Ferrier.  Disturbance  of  the  ocular  muscles  in  man 
appears  to  be  more  often  connected  with  lesions  of  the  motor  nerves,  of  the  bulb  or  of  the 
cerebellum,  than  with  those  which  affect  the  cerebral  cortex. 
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transient  spasms  in  the  right  \eg,  afterwards  affecting  the  right  arm,  the  face,  and  the 
tongue;  a  cysticercus  hiy  close  to  the  left  side  of  the  falx  cerebri,  in  such  a  position  that 
its  anterior  extremity  coincided  with  a  line  drawn  vertically  upwards  from  the  ear, 
(5)  Recorded  by  Dr  Dreschfeld,  of  Manchester  ('Lancet,'  1877).  The  convulsive  move- 
ments began  with  a  sudden  clenching  of  the  left  fist,  flexion  of  the  wrist,  and  pronation  of 
the  forearm,  while  the  left  angle  of  the  mouth  was  at  the  same  time  strongly  drawn  down- 
wards;  a  local  syphilitic  lesion  was  found  in  the  adjacent  parts  of  the  ascending  parietal 
and  supra-marginal  convolutions.  (6)  A  case  observed  by  Hitzig.  The  patient  was  a 
French  soldier  who  was  wounded  on  the  right  side  of  the  head  near  Orleans  on  December 
14th,  1870.  On  February  4th,  1871,  he  was  attacked  with  clonic  spasms  affecting  the  left 
side  of  the  mouth  and  nose,  the  eyelids,  and  afterwards  tlie  fingers  on  that  side.  After 
death  there  was  found  to  be  a  local  necrosis  of  the  parietal  bone,  and  an  abscess  in  the 
right  ascending  frontal  couvolution.  (7)  Another  instance,  very  similar,  has  been  recorded 
by  Wernher  ('  Virchow's  Archiv,'  Ivi,  p.  289).  The  patient,  who  had  fallen  from  a  railway 
truck,  was  attacked  with  convulsions  limited  to  certain  muscles  on  the  right  side,  especially 
those  of  the  angle  of  the  mouth,  the  ala  nasi,  the  eyelids,  and  the  tongue.  After  death  the 
left  temporal  bone  was  found  fractured,  and  the  surface  of  the  brain  crushed  on  each  side 
of  the  Sylvian  fissure  at  the  lower  end  of  the  fissure  of  Rolando.  (8)  A  case  of  Dr  Gowers 
('  Brit.  Med.  Journ.,'  1874)  in  which  spasms  began  in  the  left  angle  of  the  mouth,  involving 
afterwards  the  frontal  muscle  on  each  side,  but  in  which  the  only  local  lesion  appeared  to 
be  a  clot  of  blood  situated  above  the  right  lateral  ventricle,  just  inside  the  gyrxis  foruicatus. 
This  case  certainly  does  not  correspond  with  the  observations  of  Hitzig  and  Ferrier;  but  it 
does  not  couti-adict  them,  as  if,  for  example,  a  small  tumour  were  to  be  found  in  the 
occipital  lobe  when  limited  spasms  had  been  present  during  life.  (9)  A  case  reported  by 
Ferrier  ('  Brain,'  April,  1880)  of  convulsions  in  the  left  arm  and  leg  following  liemiplegia, 
in  a  man  the  subject  of  phthisis.  At  the  autopsy  a  tubercular  growth  was  found  occupying 
both  sides  of  the  fissure  of  Rolando  on  the  external  aspect  of  the  right  hemisphere,  and 
extending  into  the  internal  aspect  as  well.  (10)  In  a  case  of  Gowers'  there  was  thrombosis 
of  the  superior  longitudinal  sinus  and  of  some  of  its  afferent  veins,  with  hyperaemia  of 
pai'ts  of  the  three  frontal  convolutions,  situated  further  forwards  than  any  recognised 
"cortical  motor  centres j"  but  in  that  instance  the  fits  were  general,  although  they  began 
with  a  slow  movement  of  the  hand  to  the  head ;  and  death  occurred  within  two  hours  from 
their  commencement.  (11)  In  a  patient  of  Buzzard's,  a  girl  of  eighteen,  a  tumour  of 
the  size  of  a  walnut  was  found  in  the  white  substance  of  the  left  hemisphere,  extending 
as  far  as  the  grey  matter  of  the  gyrus  fornicatus;  she  had  fits  beginning  with  an  aura 
in  the  left  wrist,  but  no  spasm. 

In  most  of  the  early  cases  reported  by  Ferrier,  Jackson,  Bourneville,  and 
other  writers  quoted  by  Bastian,  there  were  first  spasms  of  the  thumb, 
arm,  foot,  or  leg,  and  afterw^ards  paralysis — and  this  is  certainly  the  rule. 
Sometimes,  however,  circumscribed  convulsions  supervened  in  a  paralysed 
limb. 

Lastly,  instances  have  been  observed  by  Gowers  of  congenital  absence 
of  one  hand,  and  by  Bastian  of  a  wasted  arm,  associated  with  atrophy  of  the 
opposite  ascending  parietal  gyrus ;  and  by  Dickinson  of  an  amputated 
limb  with  similar  atrophy  of  its  motor  area  in  the  cortex. 

Monoplegia  or  paralysis  of  a  part  of  a  limb  only,  associated  with  spasms,  is 
most  probably  caused  by  a  lesion  of  the  motor  area  of  the  cortex.  If  spasms 
followed  by  paralysis  affect  the  face  we  fix  the  cortical  lesion  in  the  lower 
part  of  the  Rolandic  area ;  if  the  hand,  in  the  middle  third  of  the  ascending 
frontal  or  parietal  convolutions ;  and  if  the  lower  extremity,  in  the  upper 
third  of  the  same  region.  Monoplegia,  or  veiy  limited  motor  paralysis,  as 
of  one  thumb,  is  almost  certain  to  be  due  to  a  cortical  destructive  lesion. 
If  sensation  is  at  all  affected  it  appears  only  to  affect  the  sense  of  touch, 
not  to  be  accompanied  by  pain,  and  to  be  of  only  temporary  duration.  As 
a  rule  sensory  symptoms  are  absent  even  at  first. 

The  cerebrum  outside  the  motor  area. — Localising  symptoms  are  far  less 
definite  when  a  lesion  is  seated  in  the  cortex  beyond  the  motor  area. 

Sensation  is  little  affected  by  the  most  extensive  lesions.  We  have 
seen  that  ordinary  paralysis,  whether  hemiplegia  or  paraplegia,  affects 
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movement  much  more  than  feeling;  and  the  cases  of  most  marked  anae- 
sthesia are  functional,  in  which  no  lesion  can  be  expected  even  if  we  had 
the  opportunity  of  searching  for  it.  There  is,  however,  reason  to  believe 
that  the  motor  area  above  described  is  to  some  extent  a  sensoiy  area  also. 
Special  cortical  centres  for  tactile  sensibility,  pain,  and  sense  of  tem- 
perature cannot  at  present  be  recognised,  but  the  internal  aspect  of  each 
hemisphere,  particularly  the  gyrus  fornicatus,  appears  to  be  a  seat  of  sensory 
perceptions. 

Of  the  special  senses,  the  olfactory  centre  can  be  localised  in  the 
uncinate  gyrus,  and  that  of  vision  in  the  angular  gyrus  and  occipital  lobe, 
including  its  inner  surface,  the  cuneus.  Lesions  in  various  parts  of  this 
extensive  area  have  been  known  to  produce  hemiopia,  or  less  frequently, 
crossed  amblyopia.  The  auditory  centre  in  the  superior  temporo- 
sphenoidal  gjTnis  has  been  found  atrophied  in  deaf  mutes. 

No  special  localising  symptoms  can  be  connected  with  cortical  lesions 
of  the  front  part  of  the  frontal  lobes.  Rather  their  absence  in  a  case  of 
probable  tmnour  would  lead  to  this  part  of  the  cerebrum  being  fixed  on 
as  a  jDrobable  seat.  The  most  frequent  symptoms  in  cases  of  frontal 
tumours  are  lethai'gy,  listlessness,  and  unwillingness  to  speak,  or  loss  of 
memor}'  and  impairment  of  intelligence.  The  same  kind  of  symptoms 
are  found  in  monkevs  and  doo;s  to  result  from  extensive  destruction  of 
the  frontal  lobe  anterior  to  the  motor  area,  although  in  some  cases 
conjugate  deviation  of  the  head,  or  eyes,  or  both,  have  been  observed. 

Cerebral  hcemorrhage,  the  commonest  of  "  destroying "  lesions,  is,  as 
we  found  (sitj^ra,  p.  726),  rare  in  these  "  non-motor "  regions  compared 
with  the  external  capsule,  the  corpus  striatmn,  the  pons,  and  the  white 
substance.  But  tumours  and  cerebral  abscesses  are  much  less  rare,  so 
that  we  have  sufficient  evidence  of  their  negative  effects. 

lu  a  case  under  the  writer's  care  in  which  the  symptoms  pointed  to  a  cerebral  tumour, 
its  locality  was  ascertained  by  absence  of  other  than  <reneral  symptoms  of  tumour  and  by 
signs  of  pressure  ou  the  left  orbit ;  the  skull  was  therefore  trephined,  and  a  large  growth 
was  fonud  in  the  anterior  part  of  the  frontal  lobe. 

A  patient  of  Dr  Shaw,  in  1891,  whose  sense  of  smell  was  noted  to  be  decidedly  defi- 
cient during  life,  died  in  Guy's  Hospital  with  symptoms  of  growth  in  the  brain,  and  a  cyst 
was  found  in  the  temporo-sphenoidal  lobe. 

A  tumour  of  the  frontal  lobe,  successfully  removed  by  Prof.  Durante,  of  Rome,  had  been 
localised  by  the  absence  of  motor  symptoms,  by  slight  mental  weakness,  loss  of  smell,  and 
displacement  of  the  left  eye.    (Trans.  Internat.  Med.  Oongr.,  1887.) 

Affections  of  the  parietal  lobe  are  for  the  most  part  without  localising 
symptoms,  but  the  presence  of  "sensory  agraphia"  or  "word-blindness" 
(cf.  supra,  p.  742)  would  point  to  a  lesion  of  the  lower  part  of  the  left 
parietal  lobe  behind  the  ascending  convolution. 

The  occipital  lobe  and  the  cuneus  appear,  from  the  experiments  of 
Ferrier,  Munk,  Schafer,  and  other  physiologists,  and  from  the  few  cases  of 
human  pathology  which  beai-  on  the  point,  to  share  with  the  angular  gyrus 
a  perceptive  visual  function. 

The  superior  temporo-sphenoidal  gyrus  is  the  centre  of  hearing,  and  a 
lesion  of  this  region  is  likely  to  be  followed  by  sensoiy  aphasia  or  "  word- 
deafness." 

The  corims  striatum. — We  have  seen  that  ordinaiy  hemiplegia  depends, 
as  a  rule,  on  interruption  of  the  motor  tract  as  it  passes  between^he  caudate 
nucleus  and  lenticulus  (anterior  limb  of  internal  capsule) ;  or  between  the 
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tkalamus  and  lenticulus  (the  internal  capsule  behind  the  genu),  or  upon 
severing  of  the  white  fibres  of  the  external  capsule  as  they  run  from  the 
motor  area  of  the  cortex,  between  the  lenticulus  and  the  claustrum.  De- 
structive lesions,  if  strictly  confined  to  the  lenticulus  or  the  cauda,  cause  no 
special  symptoms. 

But  cases  of  what  has  been  called  pseudo-bulbar  paralysis  have  sometimes 
been  associated  with  bilateral  lesions  of  the  lenticulus ;  and  Aronsohn, 
Hale  White,  Ott,  Nothnagel,  and  others  have  found  both  experimental  and 
clinical  evidence  that  the  corpus  striatum,  particularly  the  cauda,  contains 
thermotoxic  centres. 

The  thalamus  is  seldom  the  seat  of  disease,  and  the  symptoms  produced 
are  not  characteristic.  In  the  case  of  a  boy  in  Guy's  Hospital,  which  was 
published  in  the  '  Pathological  Transactions  '  for  188-1,  a  tumour  occupied 
the  right  thalamus.  There  was  headache  and  double  optic  neuritis,  with 
ptosis  and  slight  motor  paralysis  of  the  opposite  side  affecting  the  aim 
more  than  the  leg;  no  marked  anaesthesia,  if  any,  and  no  blindness  or 
strabisnms.  clonic  spasms  known  as  "  post-hemiplegic  chorea "  are 

said  to  be  more  frequent  after  lesions  of  the  thalamus. 

Lesions  of  the  back  of  the  thalamus  have  caused  hemiopia,  but  there 
was  probably  pressure  exerted  on  the  optic  tracts  or  the  corpora  quadri- 
gemina.  In  the  anterior  part  of  the  thalamus,  islands  of  degeneration  have 
been  found  by  Brissaud  in  cases  of  cerebro-spinal  sclerosis  associated  with 
mental  symptoms,  and  particularly  with  fits  of  laughter  (p.  713). 

The  corjiora  quadrigemina. — We  should  expect  a  destructive  lesion  of 
these  tubercles  to  cause  crossed  hemiopia.  Only  one  or  two  such  cases  have 
been  recorded,  but  Nothnagel  believes  that  a  reeling  gait  followed  by 
double  ophthalmoplegia  are  the  best  localising  symptoms,  and  this  state- 
ment was  remarkably  confirmed  by  the  result  of  a  case  in  a  child  which 
was  brought  before  the  Clinical  Society  by  Dr  Frederick  Taylor  in  1894 
('  Trans.,'  vol.  xxvii,  p.  18). 

The  pituitary  body  is  not  infrequently  the  seat  of  a  glioma,  or  other 
tumour.  Three  cases  are  noted  in  Hale  White's  list  (p.  772,  supra) :  one 
of  these  patients,  a  man  of  forty-five,  with  symptoms  of  tumour  of  the  base, 
had  a  secondary  gTOAvth  in  the  lung.  Another  was  a  cystic  tmnour. 
Tumours  of  the  hyjDophysis  have  also  been  recorded  in  which  the  special 
symptoms  were  due  to  pressure  on  the  third  and  sixth  nerves  in  their  course 
to  the  orbit.  The  remarkable  connection  between  hypertrophy  of  this  organ 
and  the  condition  known  as  acromegaly  has  been  referred  to  already  (p.  548). 

The  piiiea  or  conarium  may  contain  a  psammoma  or  sarcoma.  Dr  Hein- 
rich  Reinhold  collected  four  or  five  cases  in  a  monograph  ("  Tumor  der 
Zirbeldriise,'  1886).    In  his  patient  it  was  a  glio-sarcoma. 

Corpus  callosum. — The  late  Dr.  Bristowe's  interesting  chapter  on  the 
subject  of  diagnosis  of  lesions  of  the  corpus  callosum  ('  Brain,'  vol.  vii) 
was  based  on  four  cases,  in  all  of  which  a  timiour  of  the  great  transverse 
commissure  was  found  after  death,  and  in  all  of  which  there  was  little 
or  no  optic  neuritis,  headache,  or  vomiting ;  but  gradually  increasing  hemi- 
plegia with  slight  paresis  of  the  opposite  side,  but  without  spasms,  drowsi- 
ness and  mental  obfuscation,  ending  in  coma.  This  experience  has  been 
confirmed  by  Bruns  (1886)  and  since  by  Grieffe  (1892),  but  has,  unfoi-tu- 
nately,  not  been  borne  out  by  other  observers.* 

*  See  Dr  W.  B.  Ransome's  paper  in  '  Brain,'  1895,  and  Dr  Ferrier's  account  in '  AUbutt's 
System,'  voL  vii,  pp.  325-7. 
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General  diagnosis  of  cerebral  tumours. — To  the  student — who  perhaps 
knows  the  difficulty  of  distinguishing  between  tumours  and  other  surgical 
affections  of  parts  that  can  be  seen  and  handled — nothing  is  more  striking 
than  the  confidence  with  Avhich  the  physician  can  sometimes  assert  the 
existence  of  a  tumoui-  in  the  cranial  cavity. 

Cases  do,  indeed,  occur  which  are  only  cleared  up  in  the  loost-mortem 
room.  A  man  of  Avhom  little  is  known,  or  who  has  hitherto  shown  no 
marked  symptoms  of  cerebral  disease,  may  die  in  a  succession  of  fits,  or  in 
coma  of  a  few  hours'  duration,  and  it  may  be  difficult  to  decide  between 
tumour,  cerebral  Ixjemorrhage,  thrombosis  of  an  artery,  and  uraemia;  or,  if 
he  lives  for  two  or  three  weeks,  between  tumour,  abscess,  and  meningitis. 

But,  as  a  rule,  the  illness  caused  by  a  tumour  in  the  brain  begins  gradu- 
ally, and  goes  on  for  several  months.  In  cases  at  Guy's  Hospital  the 
duration  of  well-marked  symptoms  has  generally  been  from  three  to  nine 
months,  sometimes  longer,  and  once  four  years.  Jackson 'has  recorded  the 
case  of  a  woman  who  had  optic  neuritis  and  str>ggered  in  "\mlking  in  1865, 
and  who  did  not  die  till  the  smiimer  of  1872,  after  she  had  oecome  insane — 
there  was  a  growth  springing  from  the  base  of  the  skvdl.  It  may  be 
affirmed  that  when  the  cerebral  symptoms  described  in  the  jDresent  chapter 
have  lasted  for  more  than  live  or  six  weeks,  they  are  due  to  a  tumour. 
Abscess  is  secondary  to  injury  or  some  source  of  suppuration,  and  rarely 
lasts  long ;  while  the  symptoms  of  embolism  and  haemorrhage  are  very 
different. 

There  is  already  some  help  to  be  derived  from  the  "  physical  signs  " 
obtained  by  percussion  of  the  skull,  and  probably  we  have  more  to  expect. 
For  many  years  local  tenderness  on  percussion  has  been  recognised  as  a 
help  to  the  localisation  of  a  cortical  timiour,  or  a  superficial  abscess.  The 
pain  is  probably  due  to  local  meningitis,  as  in  most  cases  of  syphilitic 
disease  of  the  dura  mater  and  external  pericranium. 

As  a  localising  method,  percussion  has  been  applied  by  Macewen,  of 
Glasgow,  who  finds  that  a  tympanitic  as  distinct  from  an  "  osteal  "  per- 
cussion note,  or  a  hruit  de  pot  fele,  may  be  a  useful  sign  of  the  presence  of 
a  cerebral  tumour  if  it  is  near  the  surface. 

In  spite,  however,  of  all  that  has  gone  before,  it  must  be  remembered 
that  the  symptoms  of  a  cerebral  tumour  are  sometimes  so  vague  that 
they  have  been  mistaken  for  hysteria.  The  Avriter  remembers  a  young 
woman  in  Maiy  Ward  who  had  every  symptom  of  hysteria,  and  who  no 
doubt  was  highly  hysterical ;  but  Dr  Wilks,  whose  patient  she  was,  ahvays 
asserted  that  there  was  more  than  hysteria;  and  one  morning,  to  the 
astonishment  of  nurses  and  students,  she  was  found  dead  in  her  bed,  and  at 
the  autopsy  we  found  a  cerebral  tumour.  Another  mistake  was  once  made 
in  the  case  of  a  plumber  who  died  in  Guy's  Hospital  with  epileptiform  fits, 
which  we  believed  to  be  the  effects  of  lead-poisoning ;  but  a  spindle-cell  sar- 
coma of  the  size  of  a  marble  was  found  in  the  right  hemisphere,  with 
extensive  yellow  softening  around  it. 

In  such  cases  the  routine  use  of  the  ophthalmoscope  is  a  great  safe- 
guard. At  the  same  time  it  is  not  pathognomonic.  When  neuritis,  or 
choking  of  the  disc,  affects  one  eye  only,  it  is  probable  that  the  cause 'lies 
in  the  orbit  rather  than  within  the  skull.  Mr.  Lawson  brousrht  before 
the  Clinical  Society  in  1876  a  case  in  which  a  hydatid  cyst  pressed  upon  the 
nerve  behind  the  eye,  and  so  affected  the  disc  on  that  side.  Again,  uni- 
lateral neuritis  may  be  due  to  pressure  on  the  optic  nerve  between  the 
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ehiasma  and  the  optic  foramen  ;  a  gumma  at  the  base  seemed  to  have  acted 
in  this  way  in  a  case  recorded  by  Hulke  in  the  '  Ophthahnic  Hospital 
Reports.'  Jackson  has  met  with  two  cases  in  which  the  ophthahnoscope 
revealed  an  affection  of  one  eye,  dependent  upon  the  presence  of  a  tumour 
in  the  opposite  cerebral  hemisphere ;  and  in  a  patient  of  the  writer's  there 
was  much  more  severe  optic  neuritis  on  the  same  side  as  a  cerebral  abscess 
than  on  the  other.  But  it  is  a  i-ule  to  which  there  are  few  exceptions  that 
both  optic  discs  suffer  together. 

Bilateral  optic  neuritis  alone  is  not  a  certain  sign  of  tumour.  In  a 
series  of  unselected  cases,  recorded  by  Hulke  in  the  '  Ophthalmic  Hospital 
Reports/  there  were  several  in  which  optic  neuritis,  terminating  in  atrophy, 
was  attributed  to  such  vague  causes  as  child-bearing,  lactation,  leucorrhcea, 
sexual  excesses,  or  to  an  antecedent  attack  of  fever. 

Dr  Hughlings  Jackson,  who  believes  that  double  optic  nem-itis  is  almost 
certain  evidence  of  what  he  terms  "  coarse  disease  "  within  the  cranium, 
admits  that  he  has  himself  met  with  a  few  instances  in  which,  after  death, 
no  such  disease  could  be  found.    The  following  is  one  of  them  : 

A  woman,  aged  thirty-four,  hud  for  about  a  year  been  subject  to  attacks  of  severe 
headache  accompanied  with  vomiting;  and  for  three  months  she  had  been  blind.  Her 
illness  began  with  vertigo  and  momentary  unconsciousness,  after  which  she  had  headache 
for  four  days.  At  another  time  the  pain  lasted  for  three  weeks.  She  was  admitted 
on  December  19th,  1874.  On  January  6th,  1875,  slie  had  an  attack  of  pain  so  intense 
as  to  make  her  toss  her  head  from  side  to  side,  holding  it  in  her  hands,  and  crying,  "  Oh, 
my  head!  "  She  retched  and  vomited  frequently.  Both  optic  discs  were  greatly  swollen, 
and  the  veins  in  them  were  dilated  and  tortuous.  After  the  10th  she  sank  gradually  into 
coma,  and  on  the  12th  she  died  by  failure  of  the  respiration.  A  tumour  or  some  similar 
disease  was  confidently  anticipated,  but  Dr  Sutton,  who  made  the  autopsy,  found  only 
certain  microscopical  changes  in  the  cortex. 

Compare  with  this  case  one  brought  before  the  Clinical  Society  in  1876  by  Dr  Good- 
hart  and  Mr  Higgens.  A  girl,  aged  twenty-one,  was  attacked  with  intense  headache 
and  vomiting  on  December  21st,  1874,  when  Dr  Jackson's  patient  had  just  entered  the 
London  Hospital.  Some  months  previously  she  had  been  stunned  by  a  severe  blow  from 
a  stone  on  her  riglit  temple.  On  the  24th  there  was  well-marked  double  optic  neuritis,  her 
pulse  was  irregular  and  only  52  in  the  minute,  and  she  had  no  fever.  Afterwards  she  had 
paralysis  of  both  sixth  nerves,  suffocative  attacks  in  which  she  could  hardly  breathe,  con- 
stipation, transient  hemiplegia,  delirium,  and  an  affection  of  the  speech,  so  that  her  mother 
could  not  understand  her.  But  between  the  6th  and  14th  January,  1875,  all  her  symptoms 
began  rapidly  to  subside,  and  before  long  her  impaired  sight  seemed  to  be  the  only  thing 
that  troubled  her,  except  that  she  was  unable  to  take  solid  food  without  vomiting. 

In  practice,  we  may  remember  that  double  optic  neuritis  most  often  indi- 
cates a  tumour,  less  commonly  meningitis  or  hydrocephalus  or  tabes,  rarely 
or  never  cerebral  embolism,  thrombosis,  or  haemorrhage.  It  may  occur  in 
Bright's  disease  or  after  fever.  Single  optic  neuritis  rarely  points  to  a 
cerebral  lesion.  Acute  optic  neuritis  is  often  caused  by  a  chronic  lesion,  as 
a  tumour.  Primary  optic  atrophy  is  not  so  often  a  symptom  of  local  cere- 
bral lesions  as  of  more  general  diseases,  such  as  tabes,  general  paralysis,  and 
insular  sclerosis ;  but  when  secondaiy,  atrophy  has  the  same  significance  as 
the  descending  optic  neuritis,  of  which  it  is  the  result. 

Pathological  diagnosis. — The  distinction  between  the  different  kinds 
of  tumours  of  the  brain  depends  chiefly  on  our  knowledge  of  the  most 
frequent,  and  therefore  the  most  likely  lesions  in  a  given  case.  Again, 
if  we  are  able  to  localise  the  lesion,  we  may  then  form  a  more  or  less  pro- 
bable conjecture  as  to  its  nature.  In  a  child  there  is  a  strong  presump- 
tion that  a  cerebral  tumour  is  tuberculous.  The  older  the  patient,  the 
c-reater  the  chance  that  the  lesion  is  some  other  form  of  tumour  ;  and 
above  the  age  of  forty  tubercle  is  unlikely.    If  localising  symptoms  point  to 
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the  cerebellum  the  diagnosis  of  a  tuberculous  growth  is  more  likely  to  be 
true,  and  so  also  if  symptoms  of  tubercle  in  other  organs  are  jDresent,  but 
(excepting  tuberculous  meningitis)  this  is  seldom  the  case.  Glioma  is  of 
very  slow  growth,  often  multiple,  and  liable  to  secondaiy  haemorrhage  with 
apoplectic  symptoms.  Malignant  disease  is  rapid  in  its  course,  and  some- 
times softens  or  actually  perforates  the  skull. 

Glioma  and  secondary  malignant  tumours  are  often  multiple,  and  the 
presence  of  a  primaiy  growth  elsewhere  is  apt  to  be  overlooked.  Thus  the 
fact  of  tuberculous  ulcers,  or  joints,  or  glands  has  to  be  looked  for,  and  a 
patient  may  never  mention  a  tumour  in  the  breast,  or  that  a  testicle  was 
excised  some  months  before.  Out  of  sixteen  cases  at  Guy's  Hospital  of 
secondary  growths  in  the  brain,  the  starting-point  of  the  mischief  was  a 
sarcoma  surrounding  the  root  of  one  lung  in  six,  and  in  five  of  them  this 
was  not  discovered  during  life. 

The  distinction  between  tubercle,  glioma,  and  sarcoma  is  of  little 
practical  consequence ;  what  is  really  important  is  that  one  should  never 
overlook  syphilis.  Gummata  may  be  present  in  the  brain  although  no 
nodes  on  the  bones  can  be  discovered,  nor  any  indications  of  past  or 
present  orchitis,  iritis,  or  cutaneous  eruptions.  A  histoiy  of  venereal 
■disease  must  not  be  expected.  One  must  notice  a  muddy  complexion,  and 
search  for  pigmented  scars,  bullet  glands  in  the  neck  or  groin,  cicatrices  in 
the  tongue  or  fauces,  enlarged  epididymis,  and  periosteal  nodes.  A  gumma, 
like  a  tubercle,  often  sets  up  secondary  meningitis  of  the  base,  and  hence 
is  apt  to  cause  ptosis,  mydriasis,  and  squint. 

We  should  always  think  of  syphilis  as  a  probable  cause  of  obscure 
nervous  symptoms  when  they  cannot  all  be  referred  to  a  single  lesion. 
Jackson  long  ago  insisted  on  this  principle,  and  two  of  Buzzard's  patients 
had  paralysis  of  one  arm  and  of  both  legs  at  the  same  time  from  a  syphilitic 
affection  of  the  cord  as  well  as  the  brain. 

Prognosis. — All  that  we  know  of  the  progress  of  cases  of  cerebral  tumour 
would  tend  to  show  that  they  are  inevitably  fatal.  The  following  cases  of 
apparent  recoveiy  are  quite  exceptional. 

A  boy,  aged  fourteen,  was  under  Dr  Fagge's  care  in  Guy's  Hospital  in  1867.  About  two 
years  previously  he  had  been  taken  ill  with  "  pain  in  the  back  of  the  head,  loss  of  sight, 
and  fits  in  which  he  used  to  clench  his  hands."  Ou  May  1st,  when  he  had  been  in  iny 
ward  for  three  weeks,  it  is  noted  that  "  he  lies  apparently  unconscious  of  everything,  and 
cannot  be  roused.  His  head  is  constantly  thrown  backwards;  and  when  he  is  touched  there 
is  a  sort  of  opisthotonos.  He  is  completely  amaurotic ;  his  pupils  are  equal  and  slightly 
dilated."  On  May  4th  the  report  is,  "He  is  slightly  more  conscious,  he  recognises  his 
mother,  and  will  raise  his  hand  into  the  air  when  told  to  do  so.  His  evacuations  are 
passed  involuntarily."  During  the  next  three  months  he  slowly  wasted  away,  until  he 
was  reduced  to  a  mere  skeleton;  the  only  sign  of  intelligence  was  in  lifting  his  hand 
But  one  day,  in  going  round  the  ward,  I  spoke  to  him ;  and  to  the  astonishment  of  every 
one  he  slowly  articulated  a  few  words  in  reply.  From  that  moment  he  began  to  improve 
He  took  food  well,  regained  flesh,  talked  more  and  more  every  day,  got  up,  walked  about 
the  ward,  and  at  last  was  discharged  perfectly  well  except  that  he  was  blind.  Afterwards 
he  attended  among  my  out-patients,  and  complained  of  paroxysmal  headache  and  of 
epileptiform  fits.  He  was  readmitted  and  died.  The  notes  of  the  autopsy  have  unfortu- 
nately  been  mislaid ;  but  I  recollect  that  there  was  an  irregular  calcareous  mass,  of  about 
the  size  of  a  marble,  embedded  in  the  floor  of  the  third  ventricle.  ' 

The  present  writer  had  a  patient,  a  little  girl  of  five  or  six  vears  old,  in  Guy's  Hospital 
with  symptoms  of  a  tumour  of  the  brain.  She  recovered,  although  with  amaurosis  and 
<louble  optic  atrophy ;  and  four  or  five  years  later  came  in  again  with  enteric  fever  of 
AV'hich  she  recovered.  She  was  still  blind  then,  with  optic  atrophy,  but  with  no  other  sym- 
ptom of  cerebral  disease.  ^ 

The  following  case  the  writer  is  inclined  to  regard  as  an  error  of  diagnosis  rather 
than  one  of  recovery  from  a  cerebral  tumour.    He  was  once  asked  to  see  a  patient 
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with  Mr  Rand,  of  Lordship  Lane.  She  was  a  young  lady  from  the  west  of  England, 
remarkably  healthy  in  both  body  and  mind.  While  on  a  visit  she  was  attacked  with 
most  severe  and  continual  headache,  vomiting,  giddiness,  and  inability  to  walk ;  loss  of 
flesh,  and  double  optic  neuritis  was  present.  There  was  no  trace  of  tubercle  in  herself  or 
her  family,  and  no  sign,  as  well  as  the  strongest  unlikelihood,  of  lues  inherited  or  acquired. 
1  he  diagnosis  of  a  cerebral  tumour,  with  the  gravest  prognosis,  seemed  inevitable ;  but 
full  doses  of  potassium  iodide  were  prescribed,  with  pureatiou,  and  after  about  a  fortnight 
improvement  began,  which  ended  in  the  patient  returaing  home  fully  recovered  from 
her  dangerous  illness. 

Treatment. — When  the  local  lesion  is  ascertained  to  be  a  syphilitic 
gumma,  active  treatment  by  mercurial  inunction  and  large  doses  of  potas- 
sium iodide  is  often  followed  by  striking  results :  consciousness  is  re- 
gained, paralysis  is  removed,  headache  subsides,  and  convulsions  cease  to 
recur.  But  after  an  interval  the  symptoms  return;  perhaps  the  opposite 
limbs  are  now  paralysed,  or  the  affection  may  assume  a  paraplegic  form.  A 
second  course  of  medicine  may  again  be  successful,  but  at  last  our  efforts  are 
too  often  baffled,  and  the  patient  succumbs.  Such  cases  are  often  prolonged 
over  a  period  of  several  years.  On  the  other  hand,  it  sometimes  happens 
that  the  cure  is  permanent ;  and  more  often  that  each  return  is  milder  than 
the  last,  imtil  the  disease  gradually  wears  itself  out.  It  is  most  important 
that  a  prolonged  course  of  the  perchloride  of  mercury  should  follow  after 
symptoms  have  disappeared  in  order  to  prevent  a  relapse. 

There  is  no  doubt  that  in  some  cases  active  treatment  by  mercury  or 
by  iodide  has  been  followed  by  success  even  when  there  is  no  evidence  of 
syphilis ;  and  therefore  it  is  often  advised  that  in  every  case  we  should 
give  a  patient  "  the  benefit  of  the  doubt,"  and  treat  him;  without  labouring  to 
make  out  a  precise  local  or  pathological  diagnosis.  But  like  all  treatment 
independent  of  diagnosis,  this  is,  in  the  writer's  judgment,  not  only  un- 
scientific but  usually  unsuccessful.  If  an  abscess  is  present,  such  treatment 
will  only  waste  valuable  time  ;  if  there  is  a  tuberculous  gro\vth,  or  glioma, 
or  a  cyst,  it  will  do  harm  rather  than  good  ;  and  if  we  give  mercury  on  the 
mere  chance  of  a  gumma  being  present,  we  shall  speedily  abandon  the  treat- 
ment vmless  immediate  success  follows.  But  if  we  have  made  a  careful  and 
complete  diagnosis  of  a  syphilitic  lesion  we  shall  persevere  with  the  only 
method  of  curing  our  patient,  increasing  the  dose  or  varying  the  form  of 
our  drugs,  but  steadily  persevering  in  the  only  path  of  safety. 

When  a  tumour  is  not  syphilitic,  our  object  is  the  relief  of  sym- 
ptoms. If  there  be  eclampsia,  full  doses  of  bromide  of  potassium  should 
be  given.  The  same  remedy  will  often  relieve  headaches,  or  it  may  be 
necessary  to  administer  morphia  subcutaneously.  Reynolds  speaks  highly 
of  Indian  hemp,  and  also  recommends  the  local  application  of  ice. 

The  recent  achievements  of  antiseptic  surgery,  and  the  power  of  localisa- 
tion which  we  have  seen  that  experiment  and  observation  have  now  con- 
ferred on  the  physician,  have  led  to  the  bold  attempt  to  remove  a  cerebral 
tumour  by  trephining  and  enucleation.  Macewen,  of  Glasgow,  is  remark- 
able for  the  cases  he  has  successfully  treated,  some  of  them  as  early  as 
1883  (see  his  address,  '  Brit.  Med.  Journ.,'  August  11th,  1888).  Horsley 
published  a  series  of  ten  cases  in  which  the  seat  of  a  cortical  lesion  was 
diagnosed  and  its  removal  accomplished  ('  Brit.  Med.  Journ.,'  April  23rd, 
1887).  In  half  of  these  cases  the  morbid  condition  was  not  a  new  growth, 
but  some  inflammatory  or  degenerative  change  in  the  brain  or  meninges. 
In  one  it  proved  to  be  a  tuberculous  timiour,  in  a  second  a  glioma,  in  a  third 
a  large  Pacchionian  body,  in  a  fourth  a  tumour  weighing  -ll  oz.,  and  in  a 
fifth,  again,  a  tuberculous  tumour.    In  the  last  of  these  cases  the  operation 
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was  fatal,  in  the  second  the  glioma  returned  and  proved  fatal  six  months 
afterwards  :  in  the  three  others  the  jxitient  recovered  from  the  operation, 
the  convulsions  were  rendered  less  frequent,  or  the  pain  was  removed. 

It  must,  however,  be  confessed  that  only  a  small  number  of  cerebral 
tumours  would  be  amenable  to  surgical  treatment  even  if  we  could  always 
accurately  determine  their  situation.  Many  are  too  deeply  seated,  others 
are  multiple,  others  not  sufficiently  circumscribed,  others  of  malignant 
nature,  and  others  only  come  under  notice  too  late  for  treatment.  The 
syphilitic  growths,  moreover,  may  be  better  cured  by  drugs. 

A  hundred  cases  from  the  records  of  Guy's  Hospital  were  reviewed,  with 
reference  to  the  possibility  of  operation,  by  Dr  Hide  White  ("  Guy's  Hosp. 
Rep.,'  vol.  xliii,  p.  117).  He  concluded  that  not  more  than  three  tuberculous 
tumours,  not  more  than  four  or  five  gliomata,  and  only  one  sarcoma,  two 
cysts,  one  myxoma,  and  two  tumours  of  doubtful  origin— in  all  ten  cer- 
tainly, and  four  more  probably,  of  the  100 — weve  removable  by  operation, 
provided  that  their  exact  seat  had  been  previously  ascertained. 


Cerebral  Abscess. — This  disease,  though  pathologically  so  different 
from  a  cerebral  tmiiour,  resembles  it  in  its  clinical  characters,  and  hence  is 
for  practical  purposes  treated  of  here.  It  is  not  a  common  malady,  but  is 
very  dangerous,  and  affords  a  most  instructive  example  of  the  unforeseen 
practical  benefits  which  follow  from  purely  scientific  investigation. 

Etiology. — The  im}X)rtant  fact  was  established  by  Gull*  that  this 
affection  is  never  primaiy  or  idiopathic  ;  it  is  due  either  to  general  pyaemia, 
or  to  injury  or  disease  of  the  skull  involving  local  purulent  infection. 

It^  most  frequent  origin  is  from  diseases  of  the  ear,  especially  suppu- 
rative inflammation  of  the  tynq^anum.  Otorrhcea,  if  prolonged,  always 
involves  the  risk  of  extension  of  mischief  throu2:h  the  bone  to  the  internal 
surface  of  the  skull.  Hence  no  one  with  a  purulent  discharge  from  the 
ear  should  be  accepted  for  life  assurance.  In  the  '  Medical  Times  and 
Gazette  '  for  1863  a  case  is  recorded  of  a  patient  who  for  several  years  had 
a  discharge  from  the  ear,  but  who  lived  to  the  age  of  sixty-six,  and  then 
died  of  a  cerebral  abscess  ;  and  it  often  happens  that  an  aural  affection 
which  had  been  present  from  early  childhood  kills  a  gro\vn-up  man  or 
woman.  In  many  instances  the  several  stages  of  the  morbid  process  are 
plainly  traceable  after  death.  The  tympanic  cavity  is  found  to  be  bare 
and  carious,  or  necrotic ;  the  dura  mater  over  its  roof  is  raised  from 
the  bone  by  pus,  or  it  is  softened  and  sloughing ;  the  pia  mater 
is  adherent  at  this  point,  and  close  to  it  an  abscess  is  found  in  the 
temporo-sphenoidal  lobe.  Or  the  caries  may  pass  from  the  mastoid  sinuses 
or  the  petrous  bone  to  the  posterior  fossa  of  the  basis  cranii,  and  form 
an  abscess  in  the  corresponding  half  of  the  cerebellum.  Among 
eighteen  successive  cases  at  Guy's  Hospital  there  were  twelve  in  which  the 
temporo-sphenoidal  lobe  of  the  cerebrum  was  the  seat  of  the  abscess,  three' 
in  which  it  lay  in  the  cerebellmn,  two  in  the  centrum  ovale,  and  one  in 
the  pons. 

Toynbee  believed  that  abscess  of  the  cerebrum  is  the  most  common 
result  of  caries  of  the  tympanum,  abscess  of  the  cerebellum  of  phlebitis  of 
the  lateral  sinus,  and  abscess  of  the  bulb  of  caries  of  the  labyrinth.  The 

*  In  his  papers  on  cerebral  abscess  in  the  '  Guy's  Reports'  for  1857,  3rd  series,  vol.  iii, 
p.  251 ;  and  in  '  Reynolds'  System,'  vol.  ii,  1872. 


ORIGIN 


789 


third  situation  is  too  rare  to  be  taken  into  account;  but  subsequent  writers 
confirm  this  connection  between  disease  of  the  middle  ear  and  abscess  of 
the  cerebrum,  and  between  the  disease  of  the  mastoid  sinuses  and  abscess 
of  the  cerebellum. 

According  to  Huguenin  and  Meyer,  the  right  side  of  the  encephalon  is 
much  more  apt  than  the  left  to  be  affected  with  abscess  from  disease  of  the 
ear ;  and,  among  twenty-four  cases  collected  by  Gull  and  Sutton,  the  right 
side  was  affected  in  no  less  than  eighteen.  But  it  is  curious  that  of  the 
eighteen  cases  that  have  since  occurred  at  Guy's  Hospital,  in  nine  the 
abscess  was  on  the  left  side,  and  in  nine  on  the  right. 

There  is  more  than  one  route  by  which  septic  infection  may  reach 
the  brain  from  the  ear.  It  may  pass  along  the  bony  canals  which  transmit 
the  superficial  petrosal  and  other  veins,  or  through  the  spaces  in  the  diploe 
which  convey  vessels  from  the  tympanum  to  the  dura  mater.  In  many 
instances  there  is  a  tract  of  healthy  cerebral  substance  between  the  wall 
of  the  abscess  and  the  petrous  bone,  showing  that  the  pyogenic  micrococci 
have  not  been  conveyed  by  direct  continuity.  The  suppression  of  the 
discharge  from  the  external  meatus  and  a  sudden  increase  of  pain  in  the 
ear  are  bad  indications,  for  they  denote  swelling  of  the  mucous  membrane 
and  increased  tension  in  the  tympanum.  But  in  some  cases  there  is  no 
pain  at  all :  there  may  even  be  no  oton'hoea,  for  the  secretion  may  be 
.retained  behind  a  perfect  membrana  tympani. 

Another,  but  a  far  less  frequent  cause  of  abscess  of  the  brain,  is  chronic 
disease  of  the  nose.  Two  such  instances  were  recorded  by  Gull  in  the 
"Guy's  Hospital  Reports'  for  1857.  Each  patient  had  suffered  from  a 
discharge  from  the  nostrils  ;  in  one  case  the  abscess  was  in  the  middle  lobe, 
in  the  other  in  the  anterior  lobe.  Other  writers  have  given  cases  in  which 
a  naml  polypus  was  the  starting-point  of  the  mischief.  Dr  Fagge  once 
made  an  autopsy  in  which  an  idcerating  epithelioma  of  the  lip  and  cheek 
extended  to  the  base  of  the  skull  along  the  third  division  of  the  fifth 
nerve,  and  set  up  an  abscess  in  the  middle  lobe  of  the  brain.  Necrosis  or 
caries  of  the  calvaria  from  any  cause,  if  attended  with  sloughing  of  the 
dura  mater,  may  have  a  like  effect.  Another  source  of  suppurative 
menintritis  or  of  cerebral  abscess  is  carhuncle  or  ^^/iZer/mo/t  of  the  face, 
particularly  of  the  upper  lip,  of  which  Gull  repoi'ted  a  case  in  a  boy  of 
sixteen,  and  the  present  writer  saw  a  very  similar  one  in  a  girl  of  the 
same  age. 

In  twenty  cases  of  cerebral  abscess,  which  were  not  secondary  to  disease 
of  the  ear  or  nose,  and  not  traumatic,  there  Avere  fifteen  in  the  white  sub- 
stance of  the  hemispheres,  two  in  the  corpus  striatum,  one  in  the  thalamus, 
the  bulb,  and  the  cerebellum  respectively. 

General  pycemia  sometimes  leads  to  the  formation  of  one  or  more 
abscesses  in  the  brain,  as  in  other  parts  of  the  body.  In  records  of  exami- 
nations at  Guy's  Hospital  (during  the  same  period  as  the  eighteen  cases 
above  mentioned  of  cerebral  abscess  from  disease  of  the  ear)  there  were  nine 
instances  of  abscess  as  a  part  of  septic  infection. 

One  remarkable  case  was  that  of  a  sailor  twenty-five  years  old,  who 
died  with  pulmonary  and  cerebral  symptoms.  There  Avere  found  two 
abscesses  in  the  liver,  probably  of  dysenteric  origin,  one  in  the  lung  and  one 
in  the  brain,  which  had  burst  into  the  ventricular  cavity. 

There  is  a  curious  group  of  cases  of  cerebral  abscess,  which  are  secon- 
dary to  suppurative  inflammation  in  a  remote  part  of  the  body,  but  in 
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which  there  are  no  symptoms  of  pyaemia,  and  in  which  no  abscesses  are 
found  anywhere  but  in  the  brain.  Gull  first  showed  the  aetiology  of  such 
cases,  although  a  similar  instance  had  before  been  recorded  by  Abercrombie, 
It  is  remarkable  that  the  lung  is  generally  the  seat  of  the  primary  lesion 
which  leads  to  the  abscess  in  the  brain.  At  Guy's  Hospital  within  a  few 
years  Dr  Fagge  observed  six  cases  of  this  kind ;  six  others  were  given  by 
Gull  and  Sutton  in  the  second  volume  of  Reynolds'  '  System  of  Medicine,' 
and  others  were  soon  after  recorded  in  Germany  and  elsewhere  by  Biermer, 
Huguenin,  and  Meyer.  Apparently  the  cerebral  inflammation  is  set  up  by 
a  portion  of  thrombus  washed  out  of  a  pulmonary  vein,  and  carried  to  the 
brain  in  the  blood ;  and  Bottcher  is  said  to  have  found  in  the  floor  of  an 
abscess  of  the  brain,  which  was  secondar}^  to  a  pulmonary  abscess,  some  pig- 
ment which  he  was  able  to  identify  as  having  come  from  the  lung.  The 
nature  of  the  thoracic  disease  has  varied  in  different  instances.  Adding  Dr 
Fagge's  cases  to  those  related  by  Gull  and  Sutton,  we  obtain  a  series  of 
twelve  examples  of  this  form  of  abscess  of  the  brain.  Among  them  there 
are  three  in  which  the  primary  affection  was  empyema  (cf.  '  Path.  Trans.,' 
vol.  xxviii,  p.  4),  two  of  phthisis,  two  of  pneumonia,  and  one  of  bronchitis  ; 
in  each  of  the  remaining  four  it  seems  to  have  been  pulmonary  cirrhosis 
(chronic  interstitial  pneumonia),  with  dilatation  of  the  bronchial  tubes,  or 
a  sloughing  cavity  in  the  indurated  tissue.  Huguenin  found  bronchiectasis 
with  stagnant  putrid  secretion  to  be  the  most  frequent  pulmonaiy  lesion 
which  gives  rise  to  cerebral  abscess.  It  is  impoi'tant  to  note  that  the  mis- 
chief in  the  lung  may  be  altogether  latent :  in  one  of  the  above  cases  Moxon 
almost  despaired  of  finding  a  primary  lesion,  until  at  last  he  discovered  that 
the  mucous  membrane  of  the  right  bronchus  was  ulcerated,  with  its  carti- 
lages exposed  and  necrosed. 

We  must  remember  that  general  pya?mia  may  have  an  internal  source  : 
as  septic  endocarditis,  dysenteric  ulceration,  or  acute  osteomyelitis.  Such 
sources  of  infection  may  lead  to  abscess  of  the  brain  with  or  without 
meningitis.  Dr  John  Ogle  once  met  with  a  cerebral  abscess,  secondary  to 
suppuration  of  the  appendix  coeci. 

Another  cause  of  intra-cranial  suppuration  is  direct  injury  to  the  head. 
as  from  a  fall  or  blow.  Generally  the  skull  is  fractured,  and  serious 
symptoms  are  present  from  the  first.  Such  cases  come  under  the  care 
of  the  surgeon,  and  do  not  require  further  mention  here ;  but  occasionally 
the  fact  that  the  head  has  been  injured  might  be  overlooked  unless  inquired 
for. 

There  appears  to  be  scarcely  an  authentic  case  in  which  a  cerebral 
abscess  is  primary  and  siX)ntaneous.* 

Of  100  cases  collected  by  Mr  Barker  ('Lancet,'  June  11th,  1887),  29 
were  due  to  disease  of  the  ear,  27  were  traumatic,  20  were  associated  with 
suppuration  in  the  lungs  or  liver,  and  7  were  due  to  general  pyemia. 

In  his  'Gulstonian  Lectures'  for  1890,  Dr  Pitt  recorded  56  cases  of 
cerebral  abscess  from  the  records  of  Guy's  Hospital,  and  of  these  18 
were  due  to  disease  of  the  ear,  1  to  disease  of  the  nose,  10  to  injury  of 
the  skull,  and  3  more  to  cranial  periostitis  or  caries;  3  to  invasion  of 

*  Among  seventy-six  cases  of  cerebral  abscess  from  all  causes  collected  by  Gull  and 
button  for  Reynolds'  '  System  of  Medicine '  there  are  a  few  in  whicli  no  cause  was  found  • 
but  the  only  one  of  which  it  can  be  «aid  that  the  autopsy  was  complete  is  the  last  of  the 
series,  that  of  a  man  who  died  in  Guy's  Hospital  in  1863,  and  whose  body  was  examined  by 
Ur  Wilks.  He  was  not  known  to  have  injured  his  skull,  but  he  had  led'  an  irregular  life 
and  might  easily  have  forgotten  such  an  injury.  ^ 
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tumours  of  the  skull;  8  to  primarj^  disease  of  the  lung,  9  to  general 
pyaemia,  and  in  4  no  certain  origin  could  be  ascertained. 

Cerebral  abscess,  consecutive  to  disease  of  the  ear,  is  about  equally  fre- 
quent in  males  and  in  females  ;  of  the  cases  secondary  to  chronic  pul- 
monary affections  the  larger  proportion  seem  to  occur  in  men. 

The  great  majority  of  cases,  from  whatever  cause,  are  met  with  in 
persons  betAveen  fifteen  and  thirty  years  old.  Of  Dr  Pitt's  cases,  only  4 
of  non-traumatic  origin  occurred  in  children  under  ten,  and  only  9  in 
patients  above  forty. 

Anatomy. — Abscesses  of  the  brain  which  result  from  injury  are  almost 
always  solitary,  as  are  those  which  are  secondaiy  to  caries  of  the  ear  or 
nose.  Out  of  twenty-seven  cases  due  to  aural  disease,  collected  by  Gull 
and  Sutton,  there  are  only  two  in  which  more  than  one  abscess  was 
present ;  in  one  the  cerebellum  contained  three  abscesses,  in  the  other 
there  was  one  in  the  cerebellum,  as  well  as  one  in  the  cerebrum. 

On  the  other  hand,  out  of  fourteen  cases  of  general  pyaemia,  in  which 
the  brain  had  suffered,  in  eight  the  abscesses  were  multiple,  and  in  most  of 
them  there  were  four,  five,  or  more  in  dift'erent  parts.  So,  again,  in  seven 
out  of  eleven  cases  consecutive  to  affections  of  the  lungs,  the  abscess  was 
multiple.  The  presence  of  nimierous  centres  of  suppuration  may  therefore 
go  far  towai'ds  determining  the  real  origin  of  an  abscess  in  an  autopsy,  and 
this  might  be  of  forensic  as  well  as  of  pathological  interest. 

In  abscesses  of  recent  formation  the  pus  is  often  greenish  and  viscid, 
with  an  acid  reaction ;  and  in  those  of  long  standing  it  may  be  as 
thick  as  mucus,  of  a  bright  green  colour,  and  alkaline.  It  may  be  odour- 
less, but  when  arising  by  extension  from  necrosis  of  bone  it  is  horribly 
foetid.  Mixed  with  the  pus  corpuscles  is  much  granular  matter  and  oil- 
drops ;  and  in  very  old  cases  one  can  hardly  recognise  any  pus-cells ;  they 
have  undero;one  disinteo^ration. 

The  abscess-wall  is  made  up  of  spindle-cells,  which  form  a  layer  of  fibrous 
tissue,  while  the  cavity  is  lined  with  indifferent  (or  "  embryonic  ")  connec- 
tive tissue,  often  opaque  and  yellow  under  the  microscope,  from  fatty  de- 
generation. 

The  abscess  caused  by  disease  of  the  ear  or  nose  may  be  ill-defined,  itn 
wall  shreddy,  and  surrounded  by  softened  cerebral  substance ;  but  some- 
times, when  of  long  duration,  it  is  enclosed  in  a  thick  capsule.  In  pyjemia 
the  abscesses  seem  to  be  very  rarely  circumscribed ;  but  in  one  of  Moxon's 
cases,  which  lasted  eighteen  months,  the  limiting  membrane  was  so  firm 
that  it  could  be  lifted  out  of  the  brain-tissue  in  which  it  lay.  When  the 
affection  is  secondary  to  disease  of  the  chest  there  is  almost  always  a  well- 
marked  capsule. 

It  is  only  in  cases  arising  from  injury  that  the  commencement  of  the 
cerebral  suppuration  can  be  fixed  with  sufficient  accuracy  to  decide  as  to 
the  length  of  time  required  for  the  production  of  a  capsule.  The  evidence 
collected  by  Lebert  and  Meyer  on  this  point  went  to  show  that  by  the 
end  of  the  third  week  the  "^abscess  cavity  may  be  found  circumscribed, 
but  that  a  membranous  cyst-wall  is  not  found  before  the  sixth  or  seventh 
week,  and  sometimes  not  until  much  later.  As  Gull  observed,  this  might 
become  a  medico-legal  question  in  some  cases  of  a  man  dying  of  cerebral 
abscess  after  receiving  a  blow,  if  an  interval  had  elapsed  so  that  no  direct 
clinical  connection  could  be  traced  between  the  supposed  cause  and  the 
effect.    He  cites  one  instance  in  which  the  absence  of  a  limiting  membrane 
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was  taken  as  proof  that  the  disease  could  not  have  been  the  result  of  a 
severe  fall  eighteen  months  previously ;  and  another,  m  which  its  presence 
showed  that  the  suppuration  in  the  brain  was  not  due  to  an  attack  ot 
smallpox  which  occun-ed  within  the  last  three  or  foui^  weeks  before  deatii. 
A  cerebral  abscess  without  a  capsule  may  form  in  seven  days. 

The  abscess,  when  solitary,  may  reach  a  considerable  size  before  death, 
as  large  as  a  hen's  egg,  and  sometimes  larger.  It  is  often  close  to  the 
surface  of  the  hemisphere,  and  occasionally  breaks  through  beneath  the  pia 
mater.  It  is  said  that  pus  from  an  abscess  in  the  brain  has  been  discharged 
through  the  auditory  meatus,  producing  "  cerebral  otorrhoea;"  and  certainly 
an  abscess  in  the  frontal  lobe  set  up  by  caries  of  the  ethmoid  bone  may 
break  through  into  the  nostrils.  In  four  or  five  cases  of  suppuration  follow- 
ing caries  in  the  ear,  at  Guy's  Hospital,  an  abscess  opened  into  the  lateral 
ventricle  ;  and  this  is  by  no  means  infrequent  in  cases  secondary  to  empyema 
or  bronchiectasis.  The  pus  may  be  found  collected  in  one  of  the  cornua, 
into  which  it  has  trickled,  or  the  whole  of  both  lateral  ventricles  may  be 
full  of  pus,  with  the  ependyma  red,  thick,  and  velvety ;  and  the  process  may 
spread  through  the  third  and  fourth  ventricles  to  the  subarachnoid  spaces 
of  the  brain  and  spinal  cord. 

Symptoms. — It  has  been  said  that  abscess  of  the  brain  may  be  abso- 
lutely without  symptoms,  so  that  it  is  accidentally  found  after  the  death 
of  the  patient  from  some  other  cause.  This  is  more  than  doubtful ;  but 
it  is  quite  true  that  symptoms  are  more  variable  than  in  other  cases  of 
organic  disease  of  the  brain.  Moreover  most  patients  show-  symptoms  for 
a  much  shorter  period  than  that  during  which  the  abscess  must  have  been 
forming;  in  other  words,  the  disease  is  often  latent  during  part,  of  its 
course.  This  latent  period  may  be  only  a  week  or  a  fortnight,  but  occa- 
sionally may  last  for  twelve  weeks  or  more.  In  cases  of  general  pyaemia 
the  symptoms  of  cerebral  abscess  may  be  masked  under  the  delirium  and 
stupor  of  septicaemia. 

The  earliest  symptom  and  the  most  constant  is  jjain.  This  is  most 
severe  in  cases  secondary  to  otorrhoea,  in  cases  of  pyaemia  least  so.  One 
of  Gull's  patients  continuously  held  his  head  with  both  his  hands,  another 
walked  about  with  his  hands  pressed  against  one  side  of  his  head,  crying 
"  Oh  my  head !  my  head !"  A  third  could  not  help  screaming,  and  though 
perfectly  sensible,  would  tear  and  bite  anybody  or  anything  near  him  ;  at 
the  same  time  he  asked  pardon  for  what  he  was  doing,  and  said  the  pain  in 
his  head  was  unbearable.  The  pain  is  generally  continuous  ;  but  sometimes 
intermittent,  especiallj''  at  first,  and  is  usually  increased  by  drink  or  by 
violent  movements.  Anstie  mentions  the  case  of  a  boy  who  for  three 
months  had  no  symptom  whatever,  except  a  pain  which  came  on  in  attacks 
closely  resembling  those  of  migraine,  not  oftener  than  once  in  ten  days  or  a 
fortnight ;  it  lasted  for  some  hours  at  a  time,  nearly  always  ended  in  vomit- 
ing, and  disappeared  after  sleep.  In  some  instances  the  seat  of  the  pain 
corresponds  closely  with  that  of  the  abscess ;  but  perhaps  as  often  it  does 
not.  Gull  and  Sutton  record  the  case  of  a  boy  who  had  almost  constantly  a 
burning  pain  over  the  front  and  right  side  of  the  head,  and  in  whom  the 
disease  was  in  the  frontal  lobe  of  the  right  hemisphere  ;  but  they  go  on  to 
speak  of  a  patient  who  had  an  abscess  in  the  cerebellum  with  pain  in  the 
forehead,  and  of  another  who  complained  of  the  left  side  of  his  head,  but 
had  an  abscess  in  the  right  temporal  lobe. 

Next  to  pain,  vomiting  is  the  earliest  and  most  important  symptom  


SYMPTOMS 


793 


occurring  frequently,  without  relation  to  the  ingestion  of  food,  and  without 
any  symptoms  of  gastric  irritation.  It  is  not,  however,  so  constant  as  in 
cases  of  cerebral  tumour. 

Frequently  an  epileptiform  fit  forms  the  starting-point  of  the  sym- 
ptoms ;  and  such  seizures  may  be  repeated  at  intervals  for  a  considerable 
period,  before  any  further  sign  of  illness  manifests  itself.  They  have  less 
distinctively-marked  Jacksonian  characters  than  has  the  eclampsia  of 
tumour.  Occasionally  the  lirst  thing  noticed  is  dulness  or  melancholy,  a 
disinclination  to  speak,  or  loss  of  memory.  Rapidly  increasing  emaciation 
is  a  striking  symptom  in  some  cases. 

Rigors  may  occur  with  such  regularity  that  the  case  might  be 
mistaken  for  one  of  ague.  They  were  present  in  17  out  of  73  cases 
collected  by  Sutton.  The  pulse  is  sometimes  slow ;  Huguenin  relates  a 
case  in  which  it  fell  to  fifteen  and  even  to  ten  in  the  minute. 

The  temperature  is,  as  a  rule,  normal  or  subnormal,  unless  there  is 
meningitis  or  pyaemia  also  present.  Sometimes,  however,  pyrexia  may 
run  high.  Thus  in  a  case  under  the  writer's  care  in  January,  1886,  the 
patient,  a  girl  about  twenty,  had  a  temperature  of  106°,  with  symptoms  of 
pyaemia  and  basal  meningitis.  There  were  found,  beside  suppuration  of 
the  liver  and  other  organs,  a  large  abscess  in  the  left  hemisphere,  which 
had  opened  into  the  ventricle,  a  second  in  the  lower  part  of  the  ascending 
parietal  gyrus,  and  a  third  in  the  prsecuneus.  There  had  been  no  motor 
paralysis. 

The  ^ji^T?//?  are  sluggish  or  uneqvial,  sometimes  dilated.  The  02-)tic 
discs  are  often  seen  with  the  ophthalmoscope  to  be  "  choked,"  or 
oedematous,  or  in  a  state  of  acute  optic  neuritis.  In  one  case  of  the 
writer's  the  optic  neuritis  was  much  more  marked  on  the  side  of  the 
abscess,  but  this  is  exceptional ;  indeed,  the  fundus  in  several  cases  of 
cerebral  abscess  has  been  normal.  Dr  Pitt  found  optic  neuritis  more 
frequent  from  thrombosis  of  the  sinuses,  and  it  is  certainly  far  more 
common  in  cases  of  tumour. 

Among  less  frequent  symptoms  may  be  mentioned  vertigo,  localised 
numbness,  or  partial  hemiplegia,  or  strabismus,  or  ptosis. 

Localising  symptoms. — In  exceptional  cases  these  are  not  wanting. 
Aphasia  may  be  present,  which  shows  that  the  abscess  is  in  the  back  part 
of  the  third  left  fi'ontal  gyrus.  Motor  hemiplegia  indicates  that  the  abscess 
is  near  the  fissure  of  Rolando  ;  or  that  suppuration  has  extended  inwards, 
so  as  to  involve  the  internal  capsule.  In  a  case  of  Hitzig's,  spasms  confined 
to  certain  muscles  were  set  up  by  a  small  abscess  limited  to  a  part  of  the 
cortex  ;  and  Gull  recorded  the  case  of  a  gentleman  who  on  many  occasions 
had  a  sudden  convulsive  affection  of  his  right  arm — so  violent  that  he  had 
to  support  himself  by  holding  on  to  the  table  with  his  other  hand,  and  yet 
so  devoid  of  pain  that  he  Avas  amused  by  it ;  after  death  a  large  abscess  was 
found  in  the  occipital  lobe. 

Tenderness  on  percussion  of  the  skull  may  occasionally  be  elicited,  and 
may  be  a  valuable  localising  symptom. 

There  are  no  certain  signs  Avhich  point  to  abscess  of  the  cerebellum, 
but  it  often  follows  suppuration  of  the  mastoid  cells  or  lateral  sinus  from 
caries  of  the  tympanum.  In  one  case  at  Guy's  Hospital  the  patient 
was  so  feeble  as  to  be  hardly  able  to  sit  up  in  bed  ;  but  in  that  instance 
(as  in  many  others  of  cerebellar  abscess)  the  lateral  ventricles  contained  a 
large  excess  of  fluid,  a  result,  probably,  of  pressure  on  the  veins  of  Galen. 
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Huguenin  found  that  about  one  fifth  of  his  collected  cases  of  cerebral 
abscess  are  situated  in  the  frontal  lobe,  one  fifth  in  the  temporo-sphenoidal. 
one  eighth  in  the  occipital,  a  veiy  few  in  the  parietal,  fewer  still  in 
the  pons  or  bulb,  and  most  of  the  remainder  in  the  cerebellum. 

In  Dr.  Pitt's  52  cases  from  Guy's  Hospital,  abscesses  from  all  causes  were 
found  18  times  in  the  frontal  lobes,  14  in  the  temporo-sphenoidal,  6  in  the 
occipital,  5  in  the  parietal,  8  in  the  cerebellum,  and  once  in  the  pons. 

Mode  of  death.— The  condition  above  described  may  last  for  several 
weeks,  but  sooner  or  later,  and  sometimes  without  any  warning,  more  acute 
and  obviously  dangerous  symptoms  appear.  Violent  delirium  with  intense 
headache  may  set  in,  followed  by  stupor  and  coma ;  or  a  severe  epileptiform 
fit  may  lead  to  the  same  result. 

In  1876  a  girl,  aged  eighteen,  was  admitted  into  the  Clinical  Ward  one  afternoon  afc 
five  o'clock.  She  had  tor  six  days  been  suffering  from  sickness  and  diarrhoja,  with  severe 
headache,  so  that  she  was  sent  in  as  a  case  of  typhoid  fever.  She  then  spoke  rationally 
and  answered  questions,  but  seemed  strange  in  her  manner.  At  eight  o'clock  the  same 
evening  she  suddenly  made  a  great  noise ;  the  house  physician  was  hastily  summoned,  and 
found  her  partially  insensible,  but  capable  of  being  roused  so  far  as  to  say  that  she  was 
going  to  die.  She  seemed  to  have  loss  of  power  in  her  left  arm  and  leg.  An  hour  later 
she  ceased  to  breathe.  Artificial  respiration  was  kept  up,  and  the  heart  continued  for 
some  little  time  to  beat  rapidly,  but  it  soon  slackened,  and  in  ten  minutes  she  was  dead. 
We  found  four  or  five  abscesses  iu  the  right  hemisphere. — C.  H.  F. 

The  prolongation  of  the  heart's  action  after  breathing  had  ceased, 
which  was  noticed  in  this  case,  was  recorded  by  Dr  Fagge  in  other  cases 
of  organic  disease  of  the  brain  ('  Guy's  Hosp.  Reports,'  3rd  sei-ies,  1879, 
vol.  xsiv,  p.  346).  His  observations  have  been  confirmed  by  cases  related 
by  Prof.  Macewen  ('  Pyogenic  Infective  Diseases  of  Brain  and  Cord,'  1893), 
by  Mr  Horsley  ('  Quart.  Med.  Journ.,'  July,  1894,  and  '  Trans.  Internl.  Med. 
Congr.  of  Moscow,'  1897),  and  by  Sir  Dyce  Duckworth  ('  Edin.  Med.  Journal.' 
February,  1898),  who  reports  four  cases  of  death  from  disease  of  the  brain 
(three  of  them  abscess)  in  which  the  breathing  ceased  before  the  pulse  : 
in  one  of  these  artificial  respiration  was  kept  up  for  three  hours  before 
death,  in  another  for  four  and  three-quarters,  and  in  the  third  for  five  hours. 

The  final  stage  of  a  cerebral  abscess  is  seldom  of  long  duration  ;  but 
it  may  last  for  a  week,  and  in  exceptional  cases  longer  still,  during  which 
time  the  patient  is  alternately  delirious  and  in  a  state  of  stupor,  and  passes 
his  evacuations  under  him.  Sometimes  there  is  a  transient  recovery  from 
such  symptoms,  followed  by  their  return,  and  by  speedy  death. 

Diagnosis. — That  the  recognition  of  abscess  of  the  brain  is  sometimes- 
difficult  is  apparent  from  what  precedes.  In  cases  of  supposed  ague,  or 
hysteria,  of  enteric  fever,  and  of  neuralgia,  it  is  needful  to  bear  in  mind 
that  cerebral  abscess  is  possible.  Between  abscess  and  other  organic 
diseases  of  the  brain,  particularly  tumour  and  meningitis,  there  is  no 
positive  criterion.  Cases  of  tumour  of  the  brain  run  a  more  gradual 
com'se  than  even  the  most  chronic  of  cerebral  abscess,  and  optic  neuritis 
is  more  constant.  Cases  of  acute  meningitis,  particularly  septic  lepto- 
meningitis following  otorrhoea  or  injury,  are  comparatively  seldom  accom- 
panied by  hemiparesis,  and  often  by  ocular  palsy;  they  are  more  often 
marked  by  high  fever,  and  are  never  prolonged,  as  are  some  cases  of  abscess. 

In  practice,  however,  we  recognise  abscess  of  the  brain  not  so  much  by 
its  symptoms  as  by  our  pathological  knowledge  of  the  causes  to  which  it 
is  commonly  due.  Since  it  seldom,  if  ever,  arises  spontaneously,  the  chief 
difficulty  in  diagnosis  is  the  fact  that  both  the  patient  and  his  friends  often 
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deny  the  existence  of  its  several  causes — previous  injuries  to  the  head, 
otorrhoea,  deafness,  rhinorrhoea,  bronchorrhoea,  and  other  sources  of  pyaemia. 
It  must,  however,  be  remembered  that  the  same  causes  which  lead  to  abscess 
of  the  brain,  may  also  lead  to  other  forms  of  cerebral  disease.  Thus  injury 
is  not  infrequently  followed  by  meningeal  apoplexy  or  by  suppurative 
meningitis.  Chronic  phthisis  is  sometimes  accompanied  by  solitary 
tubercle  of  the  brain,  and  very  often  by  tubercular  meningitis,  which  is 
itself  an  insidious  malady,  and  attended  with  the  most  varied  symptoms. 
Lastly,  disease  of  the  ear  may  either  be  the  starting-point  of  general 
meningitis,  or  may  cause  thrombosis  of  the  lateral  sinus. 

Treatment. — Since  the  prognosis  of  cerebral  abscess  is  fatal  unless  the 
pus  is  evacuated,  the  only  possible  treatment  is  surgical, 

Hilton  used  to  quote  in  his  lectures  a  case  in  which  Dupuytren 
trephined  the  skull,  expecting  to  find  pus  under  the  bone ;  he  then  in- 
cised the  dura  mater,  and  finally  thrust  a  bistouiy  into  the  brain,  gave 
exit  to  a  quantity  of  pus,  and  cured  the  patient.  Similar  cases  have  occa- 
sionally been  recorded  since.  In  one  recorded  in  the  '  American  Journal 
of  Medical  Sciences '  for  January,  1850,  Dr  Detmold,  after  successive 
minor  operations,  which  prolonged  life  for  several  weeks,  opened  the  lateral 
ventricle.  The  case  Avas  one  of  traumatic  abscess  of  the  frontal  lobe.  In 
'  Ziemssen's  Cyclopaedia '  Huguenin  mentions  twenty-six  cases  of  supposed 
success  in  opening  abscesses  of  the  brain.  The  operation,  however,  was  a 
desperate  one  before  the  methods  of  antiseptic  surgery  were  adopted. 

Among  the  earlier  cases  of  successful  operation  for  cerebral  abscess  may  be  mentioned 
those  of  Dr  Truckenbrodt  in  1886,  of  Mr  Barker  (1886  and  1888),  Mr  MacEwen  (1887, 
who  reported  twelve  cases),  Mr  Horsley  (1888,  who  reported  eleven).  Prof.  Bergmanu 
(who  reported  four  cases  from  Berlin),  Sir  Wm.  Stokes  (from  Dublin),  and  many  from  the 
United  States, 

In  a  patient  under  the  writer's  care  in  Guy's  Hospital  in  July,  1879,  the  symptoms  and 
previous  history  pointed  strongly  to  an  abscess  in  the  anterior  parietal  region  of  the  left 
side.  Mr  Lucas  trephined,  opened  the  dura  mater,  and  incised  the  brain,  but  without 
result.  No  harm  was  done,  and  the  symptoms  of  pressure  were  somewhat  relieved ;  but 
when  death  occurred  a  few  days  later  we  found  a  focus  of  red  softening  with  infiltrated 
pus  in  the  corona  radiata,  close  to  the  part  operated  on. 

In  March,  1890,  a  girl  of  about  twenty  was  admitted  into  Mary  Ward  with  otorrhoea, 
severe  headache,  vomiting,  low  temperature,  and  acute  optic  neuritis,  particularly  on  the 
side  of  the  diseased  ear.  Mr  Jacobson  trephined  the  skull  and  opened  an  abscess  in  the 
temporo-sphenoidal  lobe,  which,  after  a  second  operation,  ceased  to  discharge.  The  sym- 
ptoms disappeared  and  the  patient  recovered. 

At  the  present  time,  when  an  abscess  has  been  recognised,  the  skull  is 
trephined,  and  the  pus,  as  a  mle,  is  successfully  evacuated. 

With  improved  means  of  accurate  localisation  and  advancing  surgical 
experience,  the  number  of  cases  of  cerebral  abscess  successfully  treated  by 
operation  increases  every  year. 
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Continuo  auditse  voces,  vagitus  et  ingens, 
Infantumque  animae  flentes  iu  limine  primo, 
Quos  dulcis  vitffi  exsortes  .  .  . 

Abstulit  atra  dies  et  funere  mersit  acerbo. — ViEGll/. 

Tuberculous  Meningitis. — Histor/j — Morbid  anatomy — Mode  of  infection — 
Sex  and  age — Onset — course — later  and  final  stages — Tuberculous  menin- 
gitis in  adults — Diagnosis — Prognosis. 

Acute  septic  meningitis — Anatomy — Varied  causes — secondary  and  traumatic 
— Symptoms  and  course — Diagnosis — Prognosis. 

Acute  basal  (non-tuberculous)  meningitis  of  infants — its  special  characters — its 
microbe — its  diagnosis  and  prognosis. 

Epidemic  Meningitis — History — Morbid  anatomy — Symptoms  and  course — 
Varieties,  complications,  and  sequelce — ^Etiology — Diagnosis. 

Treatment  of  meningitis  generally. 

Hydrocephalus. — In  children — Origin — Pailwlogy  and  anatomy — Effect  on 
the  sJadl — Symptoms,  course,  and  event — Treatment — Adult  Hydrocephalus. 

Pachymeningitis — Adhesice  thrombosis  of  the  cerebral  sinuses — Infective  thrombosis 
of  the  sinuses — Pachymeningitis  hcemorrhagica — Hccmorrhage  in  the  pia. 

Inflammation  of  the  dura  mater  occurs  as  a  secondary  result  of  caries 
and  otlier  diseases  of  the  skull.  But  this  local  affection  requires  no  special 
notice ;  it  is  only  preliminary  to  diffused  inflammation  of  the  pia  mater,  or 
to  a  cerebral  abscess.  Haemorrhage  on  the  inner  surface  of  the  dura  mater 
has  been  described  as  hsemorrhagic  pachymeningitis,  and  will  be  described  at 
the  close  of  the  present  chapter  (infra,  p.  836). 

There  is  no  disease  that  can  be  called  "  arachnitis."  Pus  or  purulent 
lymph  is  sometimes  found  in  the  arachnoid  (i.  e.  subdural)  cavity  ;  and  its 
presence  distinguishes  tramnatic  from  tuberculous  meningitis.  But  inflam- 
mation of  a  supposed  serous  sac  without  implication  of  the  pia  mater  is 
unknown  to  the  surgeon  as  a  result  of  injury  to  the  skull ;  and  certainly  the 
physician  never  meets  with  it.  If  the  arachnoid  were  analogous  to  the 
pleura  or  the  peritoneum,  we  should  expect  it  to  be  liable  to  serous  inflam- 
mation attended  with  the  exudation  of  lymph  and  serum,  like  the  other 
great  divisions  of  the  pleuro-peritoneal  space.    But  no  such  anatomical 
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analogy  exists :  the  "  parietal  layer  of  the  arachnoid  "  is  the  endothelial 
lining  of  the  dura  mater ;  and  the  "  visceral  layer  "  is  nothing  but  an  outer- 
most condensed  stratum  of  the  pia  mater.  The  arachnoid  cavity  is  there- 
fore better  called  "  the  subdural  space." 

The  term  meningitis  is  equivalent  to  leptomeningitis,  i.  e.  inflammation 
of  the  pia  mater.  Pachymeningitis  is  always  used  for  inflammation  limited 
to  the  dura  mater. 

The  most  common  form  of  meningitis  is  that  formerly  known  as  acute 
hydrocephalus,  now  ascertained  to  be  a  tuberculous  inflammation.  Cases 
of  inflammation  of  the  pia  Avithout  tubercle  fall  into  two  distinct  groups  : 
one,  that  of  septic,  purulent,  and  rapidly  fatal  meningitis  of  the  whole 
surface  of  the  brain,  usually  called  vertical  to  distinguish  it  from  basal 
meningitis,  whether  tuberculous  or  not.  The  other  group  is  of  cases  which 
affect  the  base  in  children,  and  are  not  more  but  less  fatal  than  the  tuber- 
culous form;  they  appear  to  be  due  to  the  presence  of  a  specific  microbe. 
Traumatic  meningitis  may  be  included  under  the  septic  variety,  while 
4>neumonic  and  syphilitic  meningitis  will  be  separately  mentioned.  Lastly^ 
we  shall  deal  with  a  remarkable  epidemic  form  of  meningitis. 

Tuberculous  Meningitis.* — This  is  the  most  frequent  and  one  of  the- 
most  fatal  of  all  organic  diseases  of  the  nervous  system ;  but  the  wide 
mortality  it  occasions  is,  with  few  exceptions,  confined  to  children.  In 
both  respects  it  may  be  compared  to  scarlatina,  measles,  and  whooping- 
cough. 

The  disease  has  been  known  for  a  centuiy  and  a  half,  but  its  pathology 
was  long  obscure.  The  first  detailed  account  of  its  symptoms  was  published 
in  1768  by  Dr  Eobert  Whytt,  of  Edinburgh,  under  the  name  of  dropsy  of 
the  brain ;  and  in  the  early  part  of  the  present  century  it  became  generally 
known  as  acute  hydrocephalus  " — a  bad  name  which  was  retained  by  Sir 
Thomas  Watson  so  recently  as  1857,  although  he  was  well  aware  of  tho' 
fact,  pointed  out  by  Papavoine  in  1830,  that  the  essential  morbid  change 
is  the  presence  of  tubercles  in  the  membranes,  and  that  the  fluid  within 
the  ventricles  is  of  secondary  importance.  Since  effusion  of  plasma  and  pus 
is  also  present,  the  name  tuberculous  meningitis,  proposed  by  Bricheteau,  in 
181 J^,  is  obviously  suitable. 

Morbid  anatomy. — The  most  marked  lesions  seen  after  death  are  found 
at  the  base  of  the  brain: — the  diamond-shaped  space  bounded  by  the  optic 
tracts  and  the  crura  cerebri  is  filled  with  gelatinous  or  puriform  lymph, 
which  also  coats  the  great  arteries  arising  from  the  circle  of  Willis  and  their 
branches ;  and  the  inflammatoiy  process  ma}^  extend  along  the  Sylvian 
fissures  until  it  spreads  over  more  or  less  of  the  convex  surface  of  the 
brain.  Generally,  however,  the  surface  of  the  hemispheres  shows  no 
obvious  change,  even  when  the  sulci  are  flattened  from  pressure.  A  large 
quantity  of  more  or  less  turbid  serum,  with  flakes  of  fibrin,  is  often  spread 
over  the  pons  and  bulb,  and  it  may  be  traceable  in  the  subarachnoid 
space  down  the  whole  length  of  the  spinal  cord.  Almost  invariably  there 
is  a  yellowish  patch  upon  the  upper  surface  of  the  cerebellum,  close  to  the 
openint^  of  the  veins  of  Galen  :  and  sometimes  the  velum  interpositum 
and  choroid  plexus  are  infiltrated  and  thickened.  The  fluid  in  the  ven- 
tricles is  increased  in  quantity  and  is  rather  turbid.    Its  specific  gravity 

*  Synonyms. — Acute  Hydrocephalus — Idiopathic  infantile  cerebral  meningitis— Lepto- 
meningitis tuberculosa. 
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may  be  raised  to  1010;  it  becomes  more  or  less  distinctly  opaque  on 
boiling,  and  shows  leucocytes  under  the  microscope.  The  ependyma  is 
often  granulaj-,  and  the  adjacent  parts  of  the  brain  softened.  The  fornix 
and  septum  lucidum  may  be  almost  diffluent,  and  even  the  corpus  striatum 
and  thalamus  may  fall  into  a  shapeless  pulp  as  soon  as  the  brain  is 
removed  from  the  skull.  This  white  softening  "  appears  not  to  be  due 
to  inflammation,  for  no  exudation  cells  are  discoverable ;  nor  does  it  seem 
to  be  mere  oedema,  the  result  of  obstruction  to  return  of  blood  from  the 
choroid  plexus  by  the  veins  of  Galen,  for  the  effusion  into  the  ventricles 
is  not  pure  lymph,  as  in  chronic  hydrocephalus.  It  is  certainly  not  a  mere 
result  of  post-mortem  maceration,  and  may  be  most  probably  regarded  as  a 
passive  necrotic  condition,  like  that  of  white  softening  from  arterial  throm- 
bosis. The  seat  of  obstruction  is  no  doubt  in  the  arterioles  and  capillaries 
of  the  choroid  plexus,  which  are  compressed  by  minute  tubercles  and  fibrin 
in  the  lymph-sheaths  of  the  arteries. 

More  or  less  numerous  tubercles  are  to  be  found  in  the  affected  pia 
mater.  They  are  most  easily  recognised  in  the  Sylvian  fissures  or  in  the 
folds  of  pia  dipping  into  the  sulci,  where  they  appear  as  minute  grey  dots, 
adherent  to  the  smaller  arteries  or  to  filaments  of  connective  tissue.  When 
abundant  they  may  become  fused  together,  so  as  to  ensheathe  an  artery. 
Some  are  generally  found  caseating,  and  their  opaque  yellowish  colom* 
makes  them  more  easily  recognised.  If  the  tubercles  are  present  in  large 
numbers,  they  may  be  seen  thickly  scattered  as  milk-white  spots  beneath 
the  visceral  arachnoid,  especially  on  the  under  surface  of  the  cerebral 
lobes.  They  may  also  appeal-  as  minute  transparent  granules  upon  the 
inner  aspect  of  the  dura  mater  lining  the  fossae  of  the  skull.  Within  the 
ventricles  they  occur  only  in  the  choroid  plexuses.  They  sometimes  grow 
from  the  processes  of  the  pia  mater  which  pass  down  betAveen  convolutions, 
appearing  as  whitish  yellow  streaks  along  the  small  arterial  branches  in 
the  cortex.  Dr  Gee  mentions  a  case  in  Avhich  the  capillaiy  vessels 
thi'oughout  one  hemisphere  were  studded  with  miliary  tubercles  ;  and  these 
remained  after  the  softened  cerebral  substance  had  been  all  washed  away. 

As  a  rule  both  hemispheres  are  equally  affected,  but  Dr  Fagge  in  one 
instance  found  a  hemisphere  affected  on  its  convexity  with  tuberculous 
meningitis,  Avhile  the  left  side  of  the  brain  and  its  base  seemed  to  be 
entirely  free.  Huguenin  described  two  similar  cases  limited  to  the  terri- 
tory of  a  Sylvian  artery ;  and  Dr  Pitt  records  others  ('  Brit.  Med.  Journ  ' 
1890,  i,  p.  772). 

The  meninges  covering  the  bulb  and  cord  are  often  affected  as  well  as 
those  of  the  brain,  and  this  explains  some  of  the  spinal  as  distinct  from  the 
cerebral  symptoms  of  the  disease.  In  the  vertebral  canal  tubercles  are 
found  both  on  the  smooth  side  of  the  spinal  dura  and  on  that  of  the  visceral 
arachnoid. 

In  the  other  organs  of  the  body,  tuberculous  lesions  are,  perhaps, 
always  to  be  found — most  often  caseous  tubercle  in  the  lymph-o^lands  of 
the  neck,  thorax,  or  abdomen,  or  in  the  vertebrae,  petrosal  bone,'' the  hip, 
or  other  joints.  Miliaiy  tubercles  are  present  in  more  than  half  the  cases 
in  the  membranes  of  the  cord,  almost  as  often  in  the  spleen,  and  very 
frequently  in  the  liver,  kidneys,  lungs,  peritoneum,  plem'a,  and  pericardium. 

Pa</i«?o5ry.— Tuberculous  meningitis  very  seldom  occurs  as  the  single 
result  of  tuberculous  infection.  In  almost  every  instance  it  is  either 
secondaiy  to  chronic  local  tubercle,  or  is  only  part  of  a  general  acute  tuber- 
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culosis.  Often  it  is  both  consecutive  to  a  local  chronic  lesion,  and  also 
associated  with  the  simultaneous  development  of  recent  tubercles  tlu'ough- 
out  the  body. 

Among  65  cases  collected  by  Dr  Fagge  in  patients  under  twenty,  there 
were  13  in  which  the  cerebral  affection  was  secondaiy  to  disease  of  the 
hip-joint  or  spine,  or  some  other  malady  capable  of  recognition  during  life ; 
while  among  59  above  twenty,  there  were  28  such  cases,  mostly  pulmonary 
phthisis.  In  86  of  the  total  124  cases  there  were  miliary  tubercles  in  the 
viscera  or  in  the  serous  membranes.  In  only  9  or  10  cases  is  it  distinctly 
stated  that  recent  tubercles  were  present  in  the  pia  mater  and  nowhere 
else. 

An  interesting  question  concerns  the  relation  of  the  tubercles  to  the 
lymph  and  other  associated  products  of  inflammation.  The  opinion  of 
Rilliet  and  of  Huguenin  is  that  the  miliary  granulations  are  first  developed, 
and  that  the  pia  mater  tolerates  their  presence  for  a  time,  but  that  they 
afterwards  excite  inflammatoiy  reaction.  But,  as  Wilks  and  Moxon  argued, 
if  such  a  view  were  coiTect,  one  ought  sometimes  to  discover  meningeal 
tubercles  in  small  number,  unmixed  with  inflammatory  products,  in  those 
cases  in  which  acute  tuberculosis  destroys  life  by  invading  the  lungs  or 
other  organs,  without  cerebral  symptoms. 

Dr  Fagge  met  with  two  instances  of  this  kind.  One  occurred  in  a  woman,  aged  thirty-two, 
who  was  admitted  with  an  abdominal  tumour  that  turned  out  to  be  the  omentum  indurated 
by  tubercle.  She  was  attacked  by  hemiplegia,  coma,  ptosis,  and  delirium,  and  died  in 
seven  days.  At  the  autopsy  the  brain  and  its  membranes  looked  healthy,  except  for  a 
single  minute  granule  on  a  fold  dipping  into  one  of  the  sulci,  and  a  little  filmy  material 
round  one  Sylvian  artery.  So  slight  was  this  change  that  if  it  had  been  observable  on 
both  sides  it  would  have  been  passed  by.  But  the  microscope  showed  that  even  the  appa- 
rently healthy  artery  of  the  opposite  side,  which  had  been  set  apart  for  the  sake  of  com- 
parison, had  a  distinct  growth  of  tubercle  about  it;  and  the  one  white  granule  in  the  pia 
mater  was  already  caseating  in  the  centre. 

The  other  instance  is  that  of  a  man,  aged  fifty,  who  became  suddenly  unconscious  on 
May  2nd,  1876,  and  was  brought  to  the  hospital  in  a  state  of  coma,  with  stertor  and  right 
hemiplegia.  He  afterwards  partially  recovered,  and  on  May  5th  he  was  sensible  enough 
to  answer  questions  that  were  put  to  him;  but  in  the  following  night  he  was  attacked 
with  another  fit,  of  which  he  died  in  twelve  hours.  Tubercles  were  found  thickly  scattered 
about  the  Sylvian  arteries  and  in  the  adjacent  parts  of  the  pia  mater,  but  without  any 
lymph  being  present;  both  lungs  contained  many  grey  clusters.  In  this  case  it  is  probable 
that  the  tubercles  had  been  formed  more  slowly  than  usual,  for  it  was  stated  that  a  fit  had 
occurred  twenty-two  days  before  the  man's  death,  and  that  afterwards  he  was  always 
drowsy  and  stujnd.    It  ought  to  be  added  that  he  had  Bright's  disease. 

This  question  was  once  raised  in  a  trial  for  murder  at  Cudham,  known 
as  "  the  Penge  case,"  in  1877.  Harriet  Staunton,  the  wife  of  one  of  the 
prisoners,  had  died  in  a  state  of  neglect  and  emaciation,  which  led  to  sus- 
picion that  she  had  been  starved  or  poisoned.  The  medical  men  who 
made  the  autopsy  gave  their  opinion  that  death  had  been  due  to  depriva- 
tion of  food,  and  yet  stated  that  they  had  discovered  in  the  membranes  of 
the  brain  what  they  believed  to  be  tubercles,  but  attached  no  im- 
portance to  them.  What  were  the  exact  appearances  must  remain 
uncertain,  for  one  report  spoke  of  "  small  patches  of  rough,  millet-seed- 
like deposit  in  the  meshes  of  the  pia  mater,"  and  another  of  "  a  small 
recent  patch  of  tubercular  deposit  upon  the  arachnoid  membrane  on  the 
upper  part  of  one  hemisphere,  about  the  size  of  a  fourpenny  piece."  The 
husband  and  three  other  persons  were  convicted  of  murder.  But  before 
the  time  fixed  for  their  execution  the  leading  pathologists  of  London 
addressed  a  memorial  to  the  Home  Secretary,  and  the  lives  of  the  prisoners 


800 


DISEASES  OF  'I'HE  MENINGES 


were  spared.  If  there  really  were  tubercles  in  the  meninges,  their  presence- 
proved  that  the  cause  of  the  woman's  death  was  disease,  and  not  starvation. 

The  fact  is  that  the  discovery  of  tubercles  by  the  microscope  is  of  crucial 
importance.  Just  as  in  a  case  of  concussion  of  the  brain,  the  presence  of 
obvious  ecchymoses  of  one  or  two  convolutions  (which  cannot  be  regarded  as 
themselves  the  cause  of  death)  is  nevertheless  of  the  highest  significance,  so 
the  development  of  even  the  smallest  tubercles  in  the  pia  mater  is  a  sign 
of  invisible  changes  in  the  cerebral  tissues  that  are  incompatible  with 
the  maintenance  of  life.  Obviously,  meningitis  alone  cannot  produce 
cerebral  symptoms  except  by  affecting  the  supply  of  blood  to  the  brain, 
and  this  no  doubt  takes  place  by  pressure  from  the  exudation,  causing 
thrombosis  of  the  minute  vessels  of  the  i^ia  which  jjass  directly  into  the 
gi*ey  substance  of  the  cortex. 

There  is,  however,  little  doubt  that  the  brain  is  not  only  ill-supplied 
with  blood,  but  also  histologically  altered  ;  and  occasionally  obvious  lesions 
are  discovered  in  the  brain  as  well  as  in  the  pia.  Eindfleisch  speaks  of 
the  superficial  layer  of  the  cortex — ^patches  of  which  often  remain  sticking 
to  the  pia  mater  when  it  is  stripped  off — as  iiifiltrated  with  leucocytes, 
and  Huguenin  and  Bastian  have  independently  described  inflammatory 
products  in  the  white  substance  of  the  hemisphere.  Indeed,  some  pai-t 
of  the  brain  is  now  and  then  found  in  a  state  of  red  or  yellow  soft-ening. 
Several  instances  of  this  have  occurred  at  Guy's  Hospital,  and  others  are 
mentioned  by  Rindfleisch  and  Huguenin.  Sometimes  the  softened  part 
has  been  the  island  of  Reil  on  one  side,  sometimes  the  frontal  or  temporo- 
sphenoidal  lobe.  In  one  case  Dr  Goodhart  could  detect  no  granule-masses 
in  the  softened  parts,  but  "  the  tissue  was  very  fatty  and  granular,  and 
the  nerve-fibres  seemed  to  have  undergone  destruction,  scarcely  any  of  them 
being  visible." 

J'ltioloijy. — The  predisposing  causes  of  tuberculous  meningitis  are  those 
of  tuberculous  affections  in  general — want  of  sunlight,  fresh  air,  and  exer- 
cise, scanty  food,  and  inherited  proclivity.  It  often  attacks  in  succession 
children  of  the  same  parents  at  about  the  same  age.  The  exciting  cause 
is  the  entrance  of  Koch's  bacilli  into  the  circulation,  and  in  children 
this  is  probably  by  way  of  the  intestinal  tract  from  the  milk  of  tuberculous 
cows. 

Over-study,  mental  excitement,  intoxication,  or  blows  upon  the  head 
have  each  been  supposed  to  give  rise  to  tuberculous  meningitis.  A  police- 
man in  one  of  our  wards  attributed  his  illness  to  fatigue  in  attending  a 
review  in  Hyde  Park  in  June,  1860,  but  he  had  before  complained  of  pain 
in  the  head.  Three  children  died  in  Guy's  Hospital  in  whom  the  same 
disease  was  attributed  to  a  blow  or  fall  upon  the  head.  Such  "  causes  " 
are,  there  is  little  doubt,  as  imaginaiy  as  the  pretended  causes  of  syphilitic 
eruptions;  but  they  are  worth  recording  as  a  warning  against  accepting 
coincidences  for  causes  in  other  diseases. 

A  possible  exciting  cause  of  tuberculous  meningitis  is  an  operation  on 
tuberculous  bones  and  joints.  That  removal  of  such  sources  of  infection  is 
on  the  whole  beneficial  cannot  be  doubted,  but  Dr  Titt  has  observed  several 
cases  in  which  acute  tuberculosis  of  the  meninges  and  other  organs  was 
set  up  about  three  weeks  after  excision  of  a  bone  affected  with  "  pulpy 
disease  "  of  the  synovial  membrane. 

The  determining  cause  of  cerebral  rather  than  intestinal,  articular,  or 
pulmonary  tubercle  is  quite  unknown. 
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Sex  and  age. — Tuberculous  meninoritis  is  much  moi-e  frequent  iu  males 
than  in  females.  At  Guy's  Hospital  the  proportion  has  been  as  eighty  to 
thirty-seven ;  and  it  does  not  seem  to  have  varied  very  much  at  different 
periods  of  life,  although  Huguenin  says  that  in  children  the  preponderance 
of  males  is  much  more  marked  than  in  adults. 

The  relative  frequency  with  which  persons  of  different  ages  are 
attacked  is  not  yet  accurately  known.  There  are  no  hospitals  to  which 
children  and  adults  are  brought  in  numbers  corresponding  with  their  ratios 
to  the  population  as  a  whole  :  and  until  post-mortem  examinations  become 
far  more  general  than  at  present,  the  Eegistrar-General's  '  Reports '  will 
fail  to  show  the  liability  of  grown  persons  to  tuberculous  meningitis.  It 
has  always  been  known  to  be  much  less  common  in  infants  under  two  years 
than  in  older  children,  and  we  now  see  that  this  is  due  to  their  less  chance 
of  tuberculous  infection. 

Of  one  hundred  and  twenty-four  cases  of  tuberculous  meningitis  at  Guy's 
Hospital,  65  occurred  under  the  age  of  twenty ;  59  between  twenty-one  and 
sixty. 

Dr  Gee,  in  80  cases,  found  that  57  occurred  under  twenty,  and  20 
between  twenty-one  and  fifty,  2  between  fifty  and  sixty,  and  1  at  sixty- 
eight. 

Three  oases  have  occurred  at  Guy's  Hospital  during  twenty  years  in 
infants  aged  six  months,  ten  months,  and  one  year  respectively.  Of 
children  between  two  and  four  years  there  have  been  14  cases ;  between 
five  and  seven  and  a  half,  9  cases  ;  between  eight  and  ten,  12  cases  : 
between  eleven  and  fifteen,  11  cases  ;  and  between  sixteen  and  twenty,  IG 
cases — altogether  sixty-five  patients  under  twenty  years  old.  Of  adults 
between  one-and-twenty  and  thirty  there  have  been  31  cases  ;  between 
thirty-one  and  forty,  11  cases ;  between  forty-one  and  fifty,  11  cases  ;  and 
between  fifty-one  and  fifty-six,  3  cases — altogether  fifty-nine  patients  above 
twenty  years  of  age. 

Among  100  cases  in  children  under  twelve,  collected  by  Dr  George  Still, 
3  occurred  in  children  under  six  months  old,  10  between  six  and  twelve 
months,  35  in  the  second  year,  13  in  the  third,  and  the  same  number  in 
the  fourth  year,  9  betAveen  four  and  five,  5  between  five  and  six,  1  between 
six  and  seven,  and  again  between  seven  and  eight,  and  only  4  more  between 
eight  and  twelve. 

Clinical  course. — -The  symptoms  of  tuberculous  meningitis  are  not  essen- 
tially different  in  patients  at  different  ages,  but  as  the  best  writers  have 
based  their  descriptions  mainly  upon  observations  of  cases  occurring  at  an 
early  period  of  life,  and  as  such  cases  present  certain  minor  clinical  pecu- 
liarities, w'e  will  begin  with  the  disease  as  it  is  seen  in  children. 

Premonitory  stage. — Before  any  definite  cerebral  symptoms  appear, 
a  general  failure  of  health  is  often  observed,  which  may  last  for  several 
weeks.  The  symptoms  of  this  period  are  termed  "  premonitory."  In  the 
well-known  work  of  Rilliet  and  Barthez  on  the  diseases  of  children  an 
admirable  sketch  is  given,  which  has  afforded  materials  for  all  subsequent 
m'iters.  Probably  these  symptoms  are  due  in  some  cases  to  a  scanty  early 
formation  of  tubercles  in  the  lungs  or  other  organs,  which  is  afterwards 
followed  by  a  more  abundant  crop :  in  others  to  the  slow  progress  of 
chronic  caseation  of  the  mesenteric  or  bronchial  glands.  Foremost  among 
them  is  emaciation ;  the  limbs  waste  and  lose  their  roundness,  the  muscles 
feel  soft,  the  ribs  are  too  easily  felt  and  seen,  and  the  skin  is  lax  and  flabby. 
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The  cheeks  often  retain  their  plumpness  of  outline,  so  that  the  loss  of 
riesh  is  first  observed  by  the  nurse,  who  sees  the  child  undi-essed  :  but  the 
face  becomes  pale,  the  eyes  are  dull,  and  there  is  a  want  of  animation 
in  the  countenance.  The  appetite  is  diminished  or  capricious.  The  bowels 
iu-e  disordered,  being  generally  constipated,  but  with  intervals  of  diarrhoea. 
The  child  is  dull,  apathetic,  and  slow  in  his  movements;  he  is  easily 
fatigued,  and  quickly  tired  of  toys.  He  complains  of  headache,  and  wants 
to  lie  down.  At  night  he  is  restless,  lying  with  the  eyes  half  closed, 
rousing  at  the  slightest  noise,  and  unable  to  sleep  with  a  candle  in  the 
room ;  he  often  grinds  his  teeth,  and  starts  or  cries  in  his  dreams.  Pyrexia 
is  usually  absent. 

Premonitory  symptoms  do  not  always  occur,  but  Dr  Gee  says  that 
among  twenty-six  cases  collected  by  him  there  were  only  two  in  which  they 
were  not  noticed.  Their  duration  is  very  variable,  sometimes  not  more 
than  a  fortnight,  but  generally  longer,  and  occasionally  much  longer. 
They  may  subside,  and  the  child's  health  appear  to  improve,  before  the 
disease  breaks  out  in  a  characteristic  form. 

Onset  and  early  symptoins. — In  marked  contrast  to  the  uncertain  length 
of  the  prodroma,  the  subsequent  course  of  the  disease  is  seldom  prolonged 
beyond  twenty-one  days  from  the  occurrence  of  the  invasion. 

The  symptom  that  first  excites  alarm  is  most  often  vomiting.  Some- 
times the  child  is  sick  only  when  it  takes  food,  sometimes  it  brings  up 
bile.  The  sickness  from  an  empty  stomach  generally  lasts  for  two  or  three 
days,  but  it  may  go  on  for  a  week.  If  it  ceases  for  twenty-four  hours  it 
seldom  returns.  In  some  cases  there  is  no  vomiting  for  the  first  day  or 
two,  and  occasionally  it  is  altogether  absent. 

The  initial  symptom  next  in  frequency  is  a  convulsion,  more  or  less 
epileptiform  in  character.  In  one  instance  mentioned  by  Dr  Gee 
there  was  general  rigidity,  which  recurred  several  times ;  in  another 
the  attack  took  the  form  of  temporaiy  unconsciousness.  In  a  single  one  of 
his  twenty-five  cases  there  was  neither  vomiting  nor  convulsions,  but  only 
increase  of  the  headache,  drowsiness  and  wasting  of  the  premonitory 
stage. 

Severe  headache  is  now  almost  invariably  present ;  the  child  keeps  its 
hands  pressed  against  the  forehead,  or  may  go  on  rubbing  the  scalp,  first 
in  one  place,  then  in  another.  Trousseau  noticed  a  j^eculiar  inarticulate 
"  hydrocephalic  cry,"  which  is  sometimes  heard  from  the  first,  some- 
times only  towards  the  end ;  he  describes  it  as  a  single,  sharp,  loud  sound, 
like  that  of  a  person  exposed  to  some  sudden  danger ;  it  may  be  repeated 
every  hour,  or  every  five  minutes,  for  several  days  together.  We  may 
hear  the  hydrocephalic  cry  without  hydrocephalus,  and  many  children  die 
of  tuberculosis  without  giving  the  ciy ;  but  the  symptom  is  marked  and 
characteristic  enough  to  deserve  mention. 

For  several  days  there  may  be  no  marked  impairment  of  the  intelli- 
gence;  the  child  continues  to  talk  rationally,  but  his  answers  may  be 
rather  slow,  and  his  memoiy  and  power  of  perception  somewhat  impaired. 
He  is  apt  to  lie  in  a  drowsy  state,  half  asleep,  with  his  eyes  starin<r 
vacantly,  or  he  may  go  on  talking  to  himself,  repeating  some  phrase  over 
and  over  again,  or  singing  and  shouting. 

The  pupils  are  often  dilated,  sluggish,  and  very  commonly  one  is  laro-er 
than  the  other.  Slight  strabismus  is  a  frequent  early  symptom.  Trousseau 
relates  a  case  in  which  there  was  transient  hemiopia ;  the  child  was  sittintr 
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at  a  window  when  he  called  out,  "  Oh,  niamnia,  look  at  that  little  boy ; 
he  has  only  half  a  blouse  and  half  a  face  !  " 

Such  are,  as  a  rule,  the  symptoms  of  tuberculous  meningitis  for  perhaps 
eight  days  after  its  invasion.  During  this  period  there  is  more  or  less 
fever,  the  evening  temperature  rising  perhaps  to  102°  or  103°,  while  in  the 
mornings  it  may  be  101°  or  100°,  or  not  above  normal.  The  pulse  may  be 
a  little  quickened,  or  natural,  or  slow  ;  and  is  easily  made  more  rapid  by 
the  least  excitement.  The  frequency  of  respiration  is  but  little  altered. 
Constipation  of  the  bowels  is  almost  always  present,  and  the  tongue  is  often, 
but  not  always,  furred. 

Later  stage. — When  about  eight  days  have  passed,  the  condition  of  the 
little  patient  undergoes  a  change,  now  and  then  almost  sudden,  but  more 
often  gradual.  Its  most  striking  feature  is  loss  of  consciousness ;  and  the 
period  Avhich  follows  has  been  called  the  stage  of  cerebral  pressure,  in  dis- 
tinction from  the  preceding  stage  of  cerebral  irritation.  The  child  now 
ceases  to  take  notice  of  anything  that  goes  on  in  the  room.  He  often  lies 
on  one  side,  curled  up  with  the  knees  drawn  close  to  the  abdomen,  and  the 
hands  folded  over  the  pudenda.  Sometimes  the  head  is  drawn  backwards, 
and  the  muscles  of  the  nape  of  the  neck  may  be  felt  hard  and  rigid.  Some- 
times he  keeps  grinding  his  teeth.  The  pupils  now  become  dilated  and 
insensible,  and  often  one  or  more  of  the  cranial  nei'ves  are  paralysed  ;  the 
third,  for  instance,  so  that  the  eyelid  drops ;  the  sixth,  or  more  rarely  the 
portio  dura.  There  may  be  loss  of  power  in  the  limbs,  tickling  the 
soles  of  both  feet  may  cause  only  one  leg  to  be  drawn  up,  and  the  evacua- 
tions are  often  passed  into  the  bed. 

The  order  in  which  these  symptoms  make  their  appearance  is  uncertain  ; 
some  of  them  may  begin  during  the  earlier  period  of  the  disease,  be- 
fore coma  sets  in.  This  is  particularly  the  case  with  certain  characteris- 
tic changes  in  the  patient's  aspect ;  a  frown  upon  the  brows,  and  deep 
lines  around  the  nose  and  mouth ;  injection  of  one  cheek,  or  of  both.  If 
the  countenance  is  pale,  it  is  liable  to  flush  when  the  child  is  disturbed,  or 
when  anything  is  given  it  to  drink.  So,  also,  any  part  of  the  body  which 
has  been  pressed  upon  shows  a  marked  injection  of  its  capillary  blood- 
ve«sels.  A  particular  instance  of  this  was  made  into  a  leading  symptom  of 
tuberculous  meningitis  by  Trousseau,  under  the  name  of  the  tache  cerehrale. 
He  observed  that  if  one  draws  one's  finger-nail  gently  over  the  patient's 
thigh,  or  abdomen,  or  face,  a  bright  red  line  is  produced,  and  that  this 
differs  from  the  effect  of  an  equally  slight  scratch  in  a  healthy  person  by 
appearing  earlier  (within  thirty  seconds),  by  lasting  longer  (eight,  ten,  or 
fifteen  minutes),  and  by  being  broader  and  of  a  deeper  colour. 

The  ophthalmoscope  may  show  ischsemia  of  the  discs,  or  marked  optic 
neuritis,  or  tubercles  in  the  choroid.  Dr  Allbutt  found  some  affection  of 
the  retina  in  twenty-nine  out  of  thirty-eight  cases. 

At  this  period  vomiting  is  generally  absent,  and  the  bowels  remain 
obstinately  constipated ;  but  for  some  unknown  reason  the  intestines  no 
longer  contain  the  usual  quantity  of  gas ;  and  the  belly  becomes  deeply 
hollowed  {scaphoid),  the  rib  cartilages,  the  iliac  crests,  and  the  pubic  sym- 
physis appearing  prominent. 

The  to?igne  may  now  be  red  and  dry,  but  it  often  still  remains  moist. 
The  temperature  seldom  rises  above  101°  ;  and  Dr  Gee  remarks  that  it  may 
for  days  together  remain  at  between  96°  and  98°.  Thus,  if  the  case  is 
advanced  when  the  child  is  first  seen,  the  disease  may  appear  to  be 
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apyretic.  The  2->ulst  during  this  period  is  generally  infrequent,  60  or  even 
50  per  minute  ;  it  is  still  apt  to  be  irregular  in  time  and  unequal  in  force. 
A  similar  irregularity  and  inequality  of  the  respiration  are  frequently 
present ;  the  child  perhaps  breathes  rapidly  three  or  four  times  in  succes- 
sion, and  then  the  chest  may  remain  motionless  for  some  little  time. 
Trousseau  recorded  a  case  in  which  the  breath  Avas  held  for  as  long  as 
fifty-seven  seconds.  Typical  Cheyne-Stokes  respiration  is  sometimes 
observed. 

Final  stage.— The  "  stage  of  pressure  "  may  continue  with  but  little 
alteration  until  it  terminates  in  the  patient's  death,  which  is  often  preceded 
by  a  convulsive  seizure.  But  in  certain  cases  the  symptoms  change  during 
the  last  twenty-four  or  forty-eight  hours.  Thus  there  may  be  a  brief 
return  of  consciousness.  Dr  West  related  how  a  girl,  aged  seven,  who  had 
been  in  a  state  of  stupor  for  six  days,  and  profoundly  comatose  for  two 
days,  became  conscious,  swallowed  some  drink,  spoke  sensibly,  and  said  she 
knew  her  father  ;  in  the  course  of  an  hour  and  a  half,  however,  she  became 
worse  again,  and  a  little  later  she  died.  The  pulse  often  becomes  rapid 
during  the  last  two  or  three  days  :  and,  as  Dr  Gee  observes,  the  temperature 
may  steadily  rise  until  it  is  above  107°.  But  in  some  cases  the  pulse 
remains  infrequent  up  to  the  time  of  death  :  and  the  temperature  even 
in  the  rectum  may  fall  veiy  low.  In  one  case,  three  days  before  the  fatal 
termination  the  thei*mometer  registei-ed  97*8°  and  96° :  next  day  the 
highest  temperature  was  96-2°,  the  lowest  93°  :  the  day  after  they  were 
82-8°  and  82-1°  respectivelv  ;  and  on  the  dav  of  death  80-5°  and  79-4°. 
In  other  cases  the  face  and  limbs  are  livid  and  cold,  and  covered  with  a 
clammy  sweat,  while  the  thermometer  shows  that  fever  is  still  present. 
Towards  the  last  a  peculiar  foetid  earthy  smell  is  often  perceptible  :  and  it 
is  strange  that  Rilliet  and  Barthez,  after  quoting  this  symptom  from  AVhytt, 
go  on  to  say  that  they  have  not  themselves  recognised  it. 

Sym2}toins  in  adults. — The  onset  of  tuberculous  meningitis  in  adults  is 
seldom  preceded  by  marked  prodromal  symptoms.  It  is  often  secondary  to 
phthisis,  and  when  this  is  the  case  the  pulmonary  affection  is  rightly 
regarded  as  the  cause  of  any  general  failure  of  health  that  may  have  been 
noticed.  Then,  again,  few  grown-up  persons  are  watched  as  carefully  as 
children  are  by  their  mothers  and  nurses  :  and  in  adult  life  loss  of  flesh  may 
be  due  to  so  many  other  causes  that  tuberculous  meningitis  is  very  unlikely 
to  be  thought  of.* 

The  invasion  is  less  often  marked  by  vomiting  in  adults  than  chil- 
dren ;  and  eclampsia  is  still  less  frequent. 

But  although  in  adults  the  disease  generally  begins  gradually  and 
insidiously,  yet  we  have  had  at  Guy's  Hospital  more  than  one  case  in  which 
the  sudden  occurrence  of  convulsions  has  been  the  precursor  of  a  fatal 
tei-mination  within  a  day  or  two,  and  in  which  the  autopsy  has  shown  that 
the  disease  was  tubercular  meningitis.  It  is  not  at  all  uncommon  for  death 
to  take  place  after  an  illness  of  twenty-four  or  forty-eight  hours  onlv.  In 
1868  a  man  aged  thirty-two,  a  patient  of  Dr  Wilks,  died  within  two  davs 

*  It  is  my  impression  that  most  adult  patients  whom  I  have  seen  have  been 
fairly  well  nourished  at  the  time  of  death.  I  have  no  recollection  of  havino-  ever 
observed  a  very  marked  degree  of  wasting,  unless  when  it  was  obviously  referable  to  some 
co-existing  visceral  disease;  and  in  the  case  of  Harriet  Staunton,  already  referred  to 
(p.  799),  I  should  have  been  reluctant  to  regard  the  e.vtreme  emaciation  as  dependent  upon 
the  presence  of  meningeal  tubercles. — C.  H.  F.  ^ 
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of  having  been  about  his  business  as  a  draper ;  on  admission  he  was  so  rest- 
less that  he  had  to  be  held  down  in  bed,  but  he  quickly  became  comatose. 
In  another  case  there  was  violent  delirium  two  days  before  death. 

In  some  cases  of  tuberculous  meningitis  in  adults  the  tirst  symptom  is 
well-marked  local  paralysis,  which  is  seldom,  seen  in  children.  In  1871  a 
woman  discharged  from  a  surgical  ward  with  advanced  phthisis,  returned 
the  same  day  to  seek  readmission  as  a  medical  patient.  No  symptoms 
of  cerebral  disease  had  been  observed,  but  now  there  was  paralysis  of  the 
left  facial  nerve,  which  must  have  developed  within  a  few  hours.  She  was 
admitted  into  the  Clinical  Ward,  and  was  intellijrent  enouo-h  to  be  able  to 
say  that  she  could  not  hear  the  ticking  of  a  watch  Avith  the  left  ear. 
But  she  soon  became  drowsy,  then  comatose,  and  at  the  end  of  six  days  she 
died.  At  the  autopsy  no  special  affection  of  the  facial  nerve  could  be  found 
either  in  the  petrous  bone  or  elsewhere  ;  but  sometimes  suppuration  of  the 
sheath  has  been  found. 

Lastly,  tuberculous  meningitis  in  adults  may  have  hemiplegia  for  its 
earliest,  and  even  for  its  principal,  symptom.  Three  instances  of  this  were 
recorded  by  Dr  Fagge.  One  patient  was  a  man  aged  thirty-three,  who  was 
admitted  on  account  of  an  abdominal  tumour,  which  afterwards  proved  to 
be  a  tuberculous  omentum  ;  some  days  before  his  death  he  lost  power  in 
the  left  arm  and  leg.  In  the  other  two  patients  the  right  limbs  were 
affected,  and  the  paralysis  was  accompanied  by  Avell-marked  aphasia.  One 
of  them  was  a  woman,  aged  twenty-six,  who  came  under  Dr  Wilks's  care  in 
1867  ;  until  the  real  nature  of  the  affection  was  revealed  at  the  autopsy 
there  was  not  the  slightest  suspicion  of  its  being  due  to  anything  but  disease 
of  the  Sylvian  artery.  The  other,  also  a  woman,  aged  forty-one,  had  been 
attending  as  an  out-patient  for  phthisis,  when  she  was  seized  with  right 
hemiplegia  and  loss  of  speech  ;  afterwards  she  became  semi-delirious,  and 
her  paralysis  changed  sides.  In  none  of  these  three  cases  was  any  well- 
marked  change  found  in  Broca's  convolution  or  in  the  adjacent  parts  of  the 
brain.  But  in  a  boy  aged  nine,  in  whom  right  hemiplegia  and  aphasia  were 
combined  with  the  more  ordinaiy  symptoms  of  tubercular  meningitis,  there 
was  reported  red  softening  of  the  left  third  frontal,  and  of  the  inner  ends 
of  the  two  left  ascending  frontal  gyri.  Huguenin  relates  three  similar 
cases  in  which  paralysis  of  the  right  limbs  and  loss  of  speech  were  the 
chief  symptoms  ;  in  two  of  them  inany  tubercles  were  present  in  the  left 
Sylvian  fissure,  but  none  in  the  opposite  one,  and  in  the  third  case  the  pia 
mater  in  the  left  fissure  was  more  thickened  than  anywhere  else. 

Diagnosis. — This  may  be  very  easy  or  very  difficult,  either  in  children 
or  adults.  During  the  first  few  days  of  a  case  which  is  to  last  two  or  three 
weeks  one  is  often  unable  to  speak  positively,  but  there  is  seldom  much 
uncertainty  when  the  disease  is  once  fully  developed. 

All  writers  lay  stress  on  the  importance  of  distinguishing  meningitis 
from  enteric  fever,  and  no  doubt  many  cases,  which  for  a  week  or  ten 
days  are  supposed  to  be  examples  of  that  disease,  afterwards  develop  such 
well-marked  cerebral  symptoms  that  the  diagnosis  is  forthwith  altered  to 
that  of  tuberculous  meningitis.  Thus  Rilliet  and  Barthez  describe  a  special 
form  as  having  a  debut  tiiplio'ide.  But  although  to  the  clinical  observer 
the  meningitis  masks  the  other  symptoms,  yet  the  pathologist  almost 
always  finds  it  to  be  only  a  part  of  general  miliary  tuberculosis,  to  which 
the  early  febrile  symptoms  were  due.  In  our  '  Keports '  at  Guy's  Hospital, 
however,  two  instances  are  recorded  in  which  the  first  diagnosis  was  that 
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of  fever,  and  in  which  the  tubercles  were  found  in  the  meninges,  and 
nowhere  else.  Sometimes  the  opposite  error  is  committed,  enteric  fever 
being  attended  with  strabismus  and  irregularity  of  pupils,  vomiting,  and 
constipation,  as  well  as  with  headache,  delirium,  and  coma,  so  as  to  be 
taken  for  meningitis. 

The  late  Mr  Stocker,  the  last  resident  Apothecary  at  Guy's  Hospital, 
used  to  tell  the  present  writer,  when  a  student,  that  if,  when  you  pulled 
down  the  bedclothes  to  look  for  spots,  the  patient  lay  on  his  back  and  took 
no  heed,  you  were  sure  to  find  some — it  was  -  fever;"  but  if  he  swore  at 
you,  pulled  up  the  sheet  again  and  turned  over  on  his  side,  it  was  "brain. 

The  writer  has  known  a  case  of  convulsions  in  a  child  due  to  the  onset 
of  scarlatina  which  simulated  tuberculous  meningitis  for  a  time.  The 
tache  cerehrale  affords  little  help  in  doubtful  cases.  The  diagnostic  value  of 
ophthalmoscopic  changes  in  the  optic  discs  is  considerable  ;  but  a  normal 
state  is  no  proof  of  the  absence  of  meningitis.  The  presence  of  a  tubercle 
in  the  choroid  is  conclusive,  but  it  is  not  veiy  frequent.  The  writer  had 
a  well-marked  case  in  December,  189G,  but  the  other  symptoms  rendered 
it  needless  for  diagnosis. 

In  all  cases  of  suspected  tuberculous  meningitis  one  should  carefully 
search  the  lungs  for  indications  of  acute  tuberculosis,  and  examine  the 
testes,  the  lymphatic  glands,  and  other  organs,  for  clu'onic  lesions  of  the 
same  nature.  In  a  patient  fifty  years  of  age,  who  was  brought  comatose 
into  John  Ward  in  April,  1875,  the  writer  found  evidence  of  phthisis,  and 
this  led  to  a  correct  diagnosis. 

A  condition  that  formerly  was  often  mistaken  for  tuberculous  meningitis, 
is  one,  not  infrequent  among  young  children,  which  has  been  rendered 
classical  by  the  descriptions  given  of  it  by  Marshall  Hall  (1825),  Aber- 
crombie  (1828),  and  Gooch  (1829).  The  first  of  these  writers  called  it 
"  the  Injdrocejjhaloid  disease ; "  Watson  gave  it  the  name  of  "  spurious 
hydrocephalus;"  and  Gooch  stated  that  he  had  "invariably  found  it 
attributed  to  and  treated  as  congestion  or  inflammation  of  the  brain." 
A  case  related  by  Marshall  Hall  is  that  of  a  girl  under  three  years 
old,  to  whom  sixteen  leeches  had  been  applied  for  an  attack  of  influenza  : 
and  he  states  that  all  his  patients  Avere  in  a  state  of  exhaustion  before  they 
were  attacked  by  the  cerebral  symptoms  ;  many  of  them  had  had  protracted 
diarrhoea  after  weaning. 

The  child's  aspect  is  characteristic  :  it  lies  on  its  nurse's  lap.  unwilling 
to  raise  its  head,  drowsy,  or  even  comatose,  with  sunken,  half-closed  eyes, 
dilated  insensible  pupils,  irregular  and  sighing  respiration.  The  face  is 
pale,  and  the  skin  cold.  Depression  of  the  fontanelle  is  an  important 
symptom  of  exhaustion  in  children,  although  it  seems  formerly  to  have 
escaped  notice.  The  proper  treatment  is  to  give  ammonia  and  brandy,  but. 
above  all,  to  see  that  suitable  food  is  supplied.  To  prescribe  leeches  and 
calomel  would  probably  be  fatal.  At  the  present  day  we  are  not  likely  to 
fall  into  the  error  of  diagnosis  which  was  frequent  seventy  years  affo. 

The  writer,  nevertheless,  once  did  so,  in  a  case  which  furnished  a  good  example  of 
this  form  of  disease.  A  little  girl  ahout  three  years  old  was,  he  supposed,  suffering 
from  tuberculous  meuingitls.  There  were  wasting  strabismus,  a  cry  which  was  called 
hydrocephalic, and  a  tache  which  was  called  cerebral.  There  were  also  vomiting  and  ingra- 
vescent coma.  Diarrhoea  was  present,  but  was  attributed  to  tuberculous  disease  of  the 
bowels.  The  fontanelle  was  already  closed,  and  though  the  temperature  was  subnormal, 
this  is  no  uncommon  symptom  in  the  latter  stages  of  meningitis.  After  death,  however, 
the  brain  and  its  membranes  were  found  to  be  perfectly  free ;  "there  was  no  tubercle  in  any 
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organ,  aud  the  cause  appeared  plainly  (after  the  event)  to  be  one  of  chronic  gastro-euteritis 
in  an  ill-nourished  but  not  otherwise  diseased  child.  Happily  neither  calomel  nor  leeches 
had  been  prescribed,  on  account  of  the  feeble  condition  of  the  patient  aud  the  presence  of 
diarrhoea. 

At  Guy's  Hospital  we  have  had  cases,  sujDposed  to  be  mania,  delirium 
tremens,  or  ejpilepsy,  which  have  turned  out  to  be  tuberculous  menin- 
gitis. Again,  a  painter  came  saying  that  he  had  "  lead  colic,"  and 
that  his  bowels  had  not  been  open  for  a  fortnight.  In  the  evening  after 
his  admission  he  had  convulsions  and  became  insensible,  and  on  the  next 
day  he  died.  There  was  caseous  disease  of  two  of  the  lower  dorsal  vertebrae, 
with  a  large  abscess  in  front  of  the  spine ;  and  the  membranes  of  the  brain 
and  cord  showed  the  characteristic  appearance  of  tuberculous  meningitis. 
The  same  disease  was  found  after  death  in  two  cases  of  boys  admitted 
into  the  surgical  wards  for  symptoms  supposed  to  be  due  to  vesical  calculi ; 
no  cause  could  be  discovered  for  the  irritability  of  the  bladder  from  which 
they  had  been  suffering  before  signs  of  cerebral  mischief  appeared.  A  ver}^ 
similar  case  occurred  in  a  woman  who  was  taken  into  a  medical  ward  for 
vesical  symptoms  ;  but  here,  beside  tuberculosis  of  the  pia  mater  there  was 
a  tmnour  in  the  spinal  cord. 

The  diagnosis  between  tuberculous  meningitis  and  other  organic  affec- 
tions of  the  hrain,  particularly  abscess  and  tumour,  is  often  difficult,  and 
sometimes  impossible  (cf.  supra,  p.  794).  Probably  not  a  few  oases  in 
England  have  been  recorded  as  examples  of  sporadic  cerebrospinal  fever, 
which  have  really  been  tuberculous  :  and  it  is  of  practical  importance  to 
remember  that  syphilis  may  be  the  cause  of  the  most  varied  cerebral 
symptoms. 

In  adults,  however,  the  most  serious  error  of  all  is  to  mistake  tuber- 
culous meningitis  for  hysteria.  Many  such  mistakes  have  occurred,  and 
sometimes  with  lamentable  results.  A  woman,  aged  twenty-five,  had  long 
been  "  odd  in  her  mind  and  scarcely  to  be  trusted  ; "  she  was  attending  as 
an  out-patient,  with  hysterical  symptoms,  when  she  sought  admission  to 
the  hospital,  and  died  thi-ee  days  later.  There  wei-e  several  yellow 
tubercles  in  the  brain,  as  well  as  the  usual  appearances  of  tuberculous 
meningitis. 

Prognosis.- — Tuberculous  meningitis  is  one  of  the  most  fatal  of  all  dis- 
eases. Eilliet  recorded  a  single  instance  of  recovery,  in  which  the  child 
died  five  and  a  half  years  afterwards  of  a  second  attack,  and  at  the  autopsy 
the  remains  of  the  former  disease  at  the  base  of  the  brain  were  clearly 
recognised.  One  similar  case  is  mentioned  by  Trousseau,  and  the  late  Dr 
Carrington  recorded  a  third  and  a  most  conclusive  case.  But  such  instances 
are  extremely  rare. 

It  is,  however,  by  no  means  very  rare  for  recovery  to  take  place  in  cases 
in  which  tubercular  meningitis  had  been  diagnosed  more  or  less  positively, 
and  for  the  nature  of  the  disease  to  remain  uncertain,  as  it  must  necessarily 
remain  in  such  cases,  unless  an  accident  should  lead  to  an  autopsy  being 
made  at  a  future  time. 

How  closely  a  case  which  terminates  in  recovery  may  resemble  tubercular  meningitis  is 
illustrated  by  a  clinical  history  which  we  owe  to  the  late  Dr  West.  A  child  aged  three 
years  and  a  half,  a  member  of  a  phthisical  family,  was  attacked  by  a  disease  which  ran  the 
ordinary  course  of  acute  hydrocephalus,  unchecked  by  the  customary  treatment.  Convulsions 
took  place,  coma  succeeded  them,  deglutition  was  very  difficult,  the  pupils  were  dilated  and 
almost  motionless,  the  pulse  was  very  feeble  aud  very  frequent,  and  everything  portended 
a  speedy  death.  A  younger  brother  had  died  a  year  before  of  the  same  disease.  Food  was 
still  given,  as  the  power  of  swallowing  was  not  entirely  lost,  and  ammonia  and  ether  were 
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administered,  and  after  a  time  quinine.  For  days  the  child  remained  unconscious,  but  at 
length  she  began  to  raise  her  hands  to  steady  the  cup  that  was  put  to  lier  lips.  JNext  sne 
recovered  her  sight ;  after  some  weeks  she  became  able  to  speak ;  and  after  many  mouths  she 
began  to  walk  with  a  tottering  ste]..  Three  years  afterwards,  although  her  intellect  was 
not  defective,  she  still  had  a  vacant  smile,  and  had  u^ver  regained  flesh,  nor  recovered  tne 
look  of  health  ;  her  gait  also  remained  unsteady. 

Whatever  the  real  nature  of  this  case  may  have  been,  one  cannot  be 
wrong  in  learning  from  it  not  to  make  an  absolutely  fatal  prognosis  in 
what'appears  to  be  a  case  of  tubercular  meningitis.  However  confident  we 
may  be  in  our  diagnosis,  and  however  threatening  may  be  the  symptoms, 
our  opinion  should  be  given  with  some  reserve. 

The  writer  has  had  tw^o  such  cases  under  his  own  care  in  w^iich  death, 
after  an  interval  of  many  months  since  recovery,  has  shown  by  adhesions 
of  the  membranes  at  the  base  of  the  brain  that  there  had  been  basal 
meningitis.  In  one  of  these  cases  death  occurred  more  than  a  year  after 
recovery  from  an  illness  with  all  the  symptoms  of  basal  meningitis,  and 
a  tiunour  which  had  been  recognised  as  the  cause  of  the  second  attack  was 
found  to  be  tuberculous. 

The  fact,  now  well  established,  that  not  only  lupus  and  tuberculous 
disease  of  lymph-glands,  joints,  and  bone  is  cured  every  day,  but  also 
])hthisis  and  tuberculous  peritonitis,  should  surely  forbid  an  absolute  in- 
credulity of  the  clinical  cases  of  which  the  diagnoses  are  not  verified  by 
subsequent  accident.  Nevertheless  it  is  perfectly  true  that  these  cases 
are  rare  exceptions ;  enough  to  justify  treatment,  but  scarcely  to  alter  the 
almost  hopeless  prognosis  of  an  individual  case. 

The  treatment  of  tuberculous  meningitis  will  be  discussed  when  the 
other  forms  of  inflammation  of  the  pia  mater  have  been  described. 

Acute  Septic  Mexijjgitis. — That  some  cases  of  idiopathic  meningitis  in 
children  are  not  due  to  tubercle  has  now  been  well  ascertained.  The  first 
group  to  be  distinguished  was  that  of  cases  of  secondary  pysemia  due  to 
infection  Avith  pyogenic  microbes — usually  strepto-  or  staphylococci. 

Anatomy. — On  turning  back  the  dura  mater,  the  cerebral  convolu- 
tions are  completely  hidden  by  a  green  purulent  exudation.  This  looks 
as  if  it  Avere  spread  out  over  the  hemisphere  in  the  subdural  space  :  but  by 
scraping  the  surface  one  generally  discovers  that  little,  if  any.  of  it 
is  really  free.  Moxon  says  that  even  Avhen  some  of  the  exudation  had 
appeared  to  come  off  upon  the  edge  of  the  scalpel,  he  often  found  only 
epithelium  and  detritus  on  examining  it  with  the  microscope.  No  doubt 
in  some  cases  there  is  a  considerable  quantity  of  subdural  pus,  but  this  is 
only  when  the  disease  started  from  the  skull ;  and  even  when  meningitis 
is  set  up  by  compound  fracture  of  the  skull,  caries  of  the  petrous  l:)one, 
or  necrosis  of  the  calvaria,  there  is  only  occasionally  exudation  in  the 
arachnoid  cavity,"  In  the  great  majority  of  these  cases  no  subdural  pus 
is  found  ;  and  whenever  it  is  widely  diffused  over  the  hemispheres  it  is 
also  abundant  in  the  meshes  of  the  pia  matei-. 

The  pia  may  be  SAvollen  to  many  times  its  normal  thickness,  appearing 
either  soft,  green  and  gelatinous,  or  firm,  yellow  and  felt-like,  according  to 
the  consistence  of  the  exudation.  From  such  a  condition  there  may  be 
every  gradation,  down  to  a  point  at  which  only  slight  traces  of  pus  can  be 
discovered  along  the  principal  vessels,  at  the  base,  in  the  Sylvian  fissure, 
or  the  cerebellum. 

In  some  of  the  more  severe  cases  the  convolutions  themselves  are 
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softened,  so  that  when  the  pia  mater  is  stripped  off  it  carries  with,  it  portions 
of  the  cerebral  tissue,  leaving  a  ragged  surface  behind.  Leucocytes  may 
be  found  throughout  all  the  layers  of  the  cortex.  The  vessels  often  contain 
but  little  blood,  in  consequence  of  the  increased  pressure  which  precedes 
death.  The  ventricles  may  be  either  empty  or  contain  a  turbid  liquid, 
or  sero-pus. 

Some  of  the  sinuses  in  the  dura  mater  are  occasionally  found  plugged 
with  ante-mortem  clots,  even  w^hen  the  meningitis  is  not  secondary  to 
disease  of  the  skull.  In  a  little  girl  aged  three,  for  example,  who  died  in 
Guy's  Hospital,  and  in  whom  both  hemispheres  were  covered  with  a  thick 
layer  of  yellow  lymph,  each  lateral  sinus  was  filled  Avith  a  greenish  softening 
clot. 

How  often  acute  meningitis  of  the  brain  spreads  to  the  membranes  of 
the  cord  it  is  impossible  to  say,  for  in  most  recorded  cases  the  vertebral 
canal  has  not  been  opened ;  but  we  have  had  at  Guy's  Hospital  many  cases 
in  which  inflammatory  products  have  been  found  beneath  the  spinal  arach- 
noid. In  none  of  them  w^as  there  any  reason  to  believe  that  the  disease 
was  of  epidemic  origin ;  in  several  it  Avas  directly  caused  by  fracture  of 
the  skull  or  severe  injury  to  the  brain,  or  arose  by  extension  of  mischief 
from  the  cranial  bones. 

JEtiology. — The  causes  of  acute  suppurative  meningitis  are  various. 
Most  frequent  among  them  are  injuries  to  the  head.  These  generally  come 
under  the  notice  of  the  surgeon,  but  the  physician  must  remember  that 
the  disease  sometimes  follows  a  blow  or  fall  which  may  not  have  produced 
any  external  bruise,  and  about  which  the  patient  may  say  nothing. 

Some  years  ago  a  man  was  admitted  into  Guy's  Hospital  for  a  fractured  thigh,  caused 
by  his  having  fallen  into  a  cellar  while  drunk.  He  died  at  the  end  of  five  weeks,  having 
been  delirious  all  the  time.  He  was  believed  to  have  delirium  tremens  ;  nothing  was  known 
of  any  injury  to  the  head ;  he  had  been  able  to  get  out  of  bed  and  stand  upright.  At  the 
autopsy  it  was  found  that  there  was  general  acute  meningitis  affecting  the  base  as  well  as 
the  surface;  a  small  part  of  one  parietal  bone,  over  an  area  an  inch  in  diameter,  was  of  :i 
greenish  colour,  and  its  diploe  was  reddened.  Both  the  periosteum  and  the  dura  mater 
seemed  healthy,  but  it  was  tliought  probable  that  the  bone  had  been  injured  by  the 
accident. 

Another  common  cause  of  meningitis  is  the  extension  of  inflammation 
from  chronic  disease  of  the  skull.  Syphilitic  caries  or  necrosis  of  the 
calvai'ia  sometimes  kills  in  that  way,  and  veiy  rapidly. 

Many  cases  of  septic  meningitis  are  due  to  affections  of  the  ear,  although 
Dr  Pitt  has  found  that  meningitis  without  abscess  or  thi'ombosis  of  a 
sinus  is  the  least  frequent  of  the  results  of  disease  of  the  ear  (1890).  A 
history  of  a  blow  often  precedes  the  attack,  but  the  inflammation  really 
starts  from  a  diseased  temporal  bone. 

A  woman  aged  twenty-seven  died  from  meningitis,  and  no  cause  could  be  found 
until  the  late  Mr  Hinton  found  pus  in  the  labyrinth  on  one  side.  To  this  accordingly  the 
disease  was  attributed;  but  it  must  be  remembered  that  in  epidemic  cerebro-spinal  fever 
inflammation  often  spreads  to  the  ears  from  the  membranes,  and  there  seems  to  be  no  reason 
why  the  same  thing  should  not  occur  in  the  simple  form  of  the  disease. — C.  H.  F. 

In  a  case  of  the  writer's  ('  Path.  Trans.,'  vol.  xxxix,  p.  228)  a  youth  of  eighteen  was 
struck  on  the  left  ear  in  a  fight  with  another  lad.  He  was  giddy  and  vomited  at  the  time  ; 
a  little  blood  ran  from  the  ear,  but  he  showed  no  further  symptoms  until  the  following  day, 
when  headache  came  on,  and  by  evening  he  was  delirious.  When  brought  to  the  hospital 
next  morning  (two  days  after  the  injury)  he  was  unconscious,  with  moderate  pyrexia 
(101°  F.),  pulse  68,  paresis  of  right  arm,  and  conjugate  deviation  of  eyes  to  the  left.  We 
found  the  left  tympanic  membrane  destroyed,  although  there  was  no  otorrhoea  present,  and 
the  meatus  was  blocked  with  granulations.  The  fundus  of  both  eyes  was  normal.  Two 
days  later  there  was  marked  left  facial  palsy,  the  temperature  had  risen  to  102'8°,  and  he 
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was  still  unconscious.  Two  days  later  the  temperature  was  103°,  and  he  died  the  following 
day,  just  a  week  after  the  accident.  I  thought  it  probably  meningitis,  not  abscess,  and  no 
operation  was  performed;  indeed,  the  ill  nourishment  of  the  lad,  and  the  presence  of 
considerable  bronchitis,  made  me  incline  to  regard  the  case  as  more  likely  tuberculous  than 
traumatic.  After  death,  however,  we  found  purulent  meningitis,  with  a  transverse  fracture 
of  the  skull  from  the  lambdoidal  suture  of  the  occipital  to  the  foramen  spinosum  of  the 
sphenoid  bone,  running  tlirough  the  necrosed  petrosal.  There  was  no  tubercle  in  any  of 
the  organs.  There  was  no  suppuration  of  the  lateral  sinuses,  though  they  were  touched 
by  the  Hue  of  fissure.  The  epicrisis  was  chronic,  quiescent  caries  of  the  petrosal  from  old 
suppurative  tympanitis,  disturbance  by  a  severe  blow  which  caused  immediate  concussion, 
and  subsequent  septic  meningitis. 

Numerous  other  local  affections  may  occasionally  give  rise  to  septic 
meningitis.  Local  pycemia  from  carbuncle  of  the  face  may  cause  it,  as  in 
a  case  which  the  writer  saw-  many  years  ago  in  a  girl  about  seventeen.  lu 
two  cases  an  epithelioma,  commencing  in  the  lip,  extended  with  ulceration 
along  the  pterygoid  region  until  it  passed  through  the  foramen  ovale  into 
the  interior  of  the  skull.  In  another,  a  little  girl  had  necrosis  of  the 
upper  jaw  after  measles,  and  the  cavernous  sinus  was  full  of  a  dirty  brown 
fluid.  Or  the  disease  may  be  set  up  by  suppuration  of  the  eyeball,  travel- 
ling in  all  probability  along  the  sheath  of  the  optic  nerve.  Trousseau 
relates  a  case  in  which  its  starting-jDoint  was  a  chronic  affection  of  the 
first  two  cervical  vertebrae.  Sui^purative  meningitis  occasionally  accom-^ 
panies  phlegmonous  erysijjelas  of  the  scalp. 

In  many  of  these  cases  there  is  phlegmon  of  the  face,  and  the  micro- 
cocci have  spread  inwards,  either  by  the  veins  or  along  the  sheaths  of 
the  nerves  of  the  orbit.  More  often  the  meningitis  appeared  to  be  part 
of  general  pycemia  ;  once  pericarditis  also  was  present ;  once  the  meningitis 
was  the  only  evidence  of  blood-poisoning,  but  such  seemed  to  be  the  most 
pi'obable  explanation  of  its  occurrence,  as  it  came  on  six  days  after  an 
operation  for  imperforate  anus  in  a  child  :  once  it  was  associated  with  au 
abscess  in  the  lung,  and  with  suppuration  in  the  mediastinal  connective 
tissue  and  in  the  substance  of  one  leg,  there  being,  however,  no  obvious 
primaiy  lesion. 

Endocarditis. — In  1871  a  man,  already  in  the  hospital  for  disease  of 
the  aortic  valves,  died  after  two  days'  illness  of  cerebro-spinal  meningitis  ; 
and  the  spleen  contained  infarcts.  In  1874  a  Avoman,  aged  forty-eight, 
who  had  been  admitted  for  chronic  jaundice  caused  by  biliaiy  calculi,  died 
from  septic  meningitis  consequent  upon  ulcerative  endocarditis  of  the  aortic 
valves,  which  Avas  discovered  at  the  autopsy.  Since  then  many  such  cases 
have  been  observed. 

There  remain  a  few  cases  in  which  meningitis  can  be  traced  to  none  of 
the  causes  mentioned,  and  must  be  called  idiopathic.  Dr  Fagge  found  in 
the  piost-mortem  records  at  Guy's  Hospital  nine  cases  of  this  kind.  In 
three  of  them  pus  or  lymph  covered  the  whole  surface  of  the  brain,  both 
hemispheres  and  base  ;  in  three  the  amount  at  the  base  was  much  less  than 
upon  the  convexity ;  and  in  one  the  base  Avas  free.  Once  the  under  surface 
of  the  brain  and  the  subarachnoid  space  of  the  spinal  cord  were  bathed  in 
pus,  while  there  Avas  but  little  on  the  hemispheres.  In  the  two  remaininf' 
cases  the  inflammation  Avas  confined  to  the  base,  as  in  tuberculous  menino-r- 
tis.    In  eveiy  instance  the  cause  of  the  disease  remained  a  mysterA^  ^ 

Course.— kcniQ  suppuratiA-e  meningitis  commonly  begins  suddenly:  it 
has  no  prodroma.  The  patient,  if  an  adult,  may  be  seized  with  a  rigor  •  in 
children  this  is  less  common.  Headache  is  generally  present  from  the  first : 
it  may  either  be  referred  to  the  forehead,  or  affect  all  parts  alike.  There 
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may  be  exacerbations  from  time  to  time,  in  which  piercing  cries  are  uttered  : 
the  agony  appears  to  be  altogether  intolerable.  Giddiness  is  frequently  an 
early  symptom  :  the  ground  seems  to  give  way  beneath  the  feet,  and  the 
legs  feel  so  weak  that  to  stand  upright  is  impossible.  Vomiting,,  perhaps, 
occurs  once  or  oftener.  There  is  an  extreme  irritability  to  light  and 
sound.  The  eyes  are  brilliant  and  injected,  the  face  is  flushed,  the  head 
is  hot,  the  carotids  are  felt  to  throb  violently.  The  temperature  rises, 
and  may  reach  104:°  by  the  third  day.  The  pulse  is  quickened  as  a  rule, 
but  this  is  not  always  the  case  ;  and  as  the  disease  goes  on  it  often  becomes 
slow.  Epileptiform  convulsions  are  not  uncommon,  and  sometimes  mark 
the  commencement  of  disease.  The  back  of  the  neok  is  often  rigid, 
so  that  the  patient  seems  to  bore  his  head  into  the  pillow.  Sometimes  his 
limbs  are  stiff.  He  generally  lies  coiled  up  in  bed,  anxiously  avoiding 
notice,  and  most  unwilling  to  be  disturbed.  His  mind  mav  for  a  time  be 
perfectly  clear,  but  aftei-wards  he  becomes  delirious,  and  contraiy  to  what 
Jenner  observed  in  fever,  the  headache  does  not  go  as  the  delirium  appears. 
In  some  cases  there  is  violent  maniacal  excitement  from  the  very  first. 
Sleep  is  altogether  wanting,  or  very  broken  and  disturbed.  The  pupils  are, 
as  a  mle,  contracted  ;  the  ophthalmoscope  may  show  oj^tic  neuritis,  but  this 
is  less  common  than  in  cases  of  cerebral  abscess. 

The  second  stage  of  the  disease  is  characterised  by  stupor,  which  more 
or  less  quickly  passes  into  coma.  The  pupils  are  sluggish,  or  even  dilated 
and  insensible  :  they  are  often  unequal  in  size.  There  may  be  loss  of 
power  in  the  limbs  of  one  side  with  or  without  a  similar  affection  of  the 
corresponding  half  of  the  face.  Sometimes  the  patient  squints  ;  but  even 
when  the  base  is  involved  one  can  seldom  make  out  a  definite  paralysis  of 
any  of  the  cranial  nei*ves ;  they  of  course  remain  unaffected  when  the 
inflammation  is  limited  to  the  convexity  of  the  brain.  Epileptiform  con- 
vulsions may  return  again  and  again  until  one  of  them  proves  fatal,  or 
again,  there  may  be  attacks  of  spasm  confined  to  certain  muscles  or  to  one 
limb.  The  temperature  generally  remains  high,  ranging  from  102°  upwards, 
but  the  face  is  now  pale,  and  the  extremities  may  be  cold  to  the  touch 
and  bathed  in  a  profuse  sweat.  Towards  the  last  the  evacuations  are 
passed  involuntarily. 

The  duration  of  septic  meningitis  is  decidedly  shorter  than  that  of  the 
tuberculous  disease.  Those  cases  in  which  the  whole  surface  of  the  brain, 
including  the  convexity,  is  inflamed,  scarcely  ever  last  more  than  a  week, 
and  generally  t'enninate  within  three  or  four  days. 

Diagnosis. — Septic  inflammation  of  the  meninges  may  be  as  difficult  to 
recognise  as  we  have  seen  tubercular  meningitis  to  be.  There  may  be  little 
or  no  pain  in  the  head,  and  thus  the  disease  may  be  overlooked.  When  it  is 
impossible  to  discover  any  of  the  recognised  causes  of  meningitis,  and  when 
the  symptoms  are  obscui-e,  one  may  be  unable  to  distinguish  it  from 
alcoholism,  mania,  or  epilepsy.  On  the  other  hand,  if  a  source  of  septic 
•  infection  is  discovered,  we  may  diagnose  cerebral  thrombosis  or  abscess 
rather  than  meningitis. 

In  1877  I  made  .an  autopsy  in  the  case  of  a  patient  of  I)r  Frederick  Taylor's,  who  had 
died  with  what  appeared  to  he  clear  symptoms  of  meningitis  secondary  to  disease  of  the 
ear,  including  convergent  strabismus,  a  swollen  oedematous  condition  of  both  optic  discs, 
delirium,  and  coma.  The  only  sign  of  any  disease  of  the  encephalon  was  a  blackened  state 
of  tlie  arachnoid  over  a  small  part  of  one  lobe  of  the  cerebellum,  but  there  was  a  putrid 
thrombosis  of  the  lateral  sinus  and  jugular  vein,  and  this  had  set  up  numerous  pyajmic 
abscesses  in  the  lungs. 
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In  the  'Med.  Times  and  Gazette'  for  1877  will  be  found  a  precisely  similar  ease,  under 
Dr  Wilson  Fox,  in  which  the  patient  had  all  her  limbs  Hexed,  and  suffered  from  head- 
ache, photophobia,  and  hyperajsthesia  of  the  surface,  but  in  which  the  brain  and  its 
membranes  were  perfectly  healthy.  It  would  therefore  appear  that  pyannia  dependent 
upon  thrombosis  of  a  lateral  sinus  is  capable  of  simulating  meningitis. — C.  H.  F. 

Prognosis. — ^^Ve  have  seen  that  tuberculous  meningitis,  with  a  few 
well-established  exceptions,  is  a  fatal  disease.  So  is  septic  meningitis  of 
whatever  origin ;  but  even  this  condition  allows  of  the  ijossibility  of  hope. 

Two  cases  were  recorded  by  the  late  Dr  Andrew  in  the  '  Med.  Times  and  Gazette'  for 
1875.  One  was  that  of  a  youth,  aged  sixteen,  who  had  had  a  discharge  from  the  ear,  and 
who  became  drowsy  and  heavy,  with  frontal  headache,  giddiness,  sickness,  and  blurring 
and  oedema  of  the  optic  discs.  The  other  occurred  in  a  girl,  aged  nine,  who  had  also  had 
ear  disease,  and  who  was  attacked  with  pain  in  the  head,  vomiting,  and  delirium,  so  that 
she  screamed  and  started  in  her  sleep.  Meningitis  was  diagnosed,  but  each  patient 
recovered  after  an  illness  of  some  weeks'  duration,  in  the  course  of  which  there  was 
distinct  evidence  of  pysemi;),  one  of  them  having  pneumonia,  the  other  having  an  abscess 
in  the  thigh. 

At  the  present  day,  when  operative  treatment  is  bolder  and  more  success- 
ful, we  have  often  good  reason  to  believe  that  meningitis  has  already  begun 
from  disease  of  the  ear  in  cases  which  recover  after  operation. 

Basal  Meningitis  without  Tubercles;.* — When  the  symptoms  and  course 
of  an  illness  have  been  like  those  of  tubercular  meningitis,  the  membranes 
at  the  base  of  the  brain  and  in  the  Sylvian  fissures  are  sometimes  found 
after  death  with  well-marked  signs  of  inflammation,  but  with  no  evident 
tubercles.  Dr  Fagge  records  six  or  seven  cases  of  this  kind  in  Guy's  Hos- 
pital. In  all  of  them,  with  one  exception,  the  lungs  (and  often  other  viscera 
as  well)  contained  miliary  tubercles  ;  while  in  the  one  exceptional  case  the 
bronchial  glands  were  caseous.  Here  the  pulmonary  lesion  was  conclusive 
as  to  the  real  nature  of  the  disease. 

There  is,  however,  a  form  of  acute  basal  meningitis  in  which  no 
tubercles  are  to  be  found  in  any  part  of  the  body.  Huguenin  relates  the 
case  of  a  female  child,  aged  eleven  months,  w^ho  died  on  the  fourth  of  an 
attack  of  measles,  attended  with  convulsions  and  other  cerebral  symptoms. 
Flattening  of  the  convolutions,  injection  of  the  choroid  plexuses,  distension 
of  the  ventricles,  and  softening  of  the  central  j^arts  were  the  only  obvious 
morbid  appearances ;  leucocytes  were  abundantly  present  in  the  pia  mater. 

A  similar  case  occurred  at  Guy's  Hospital  in  1859,  in  the  practice  of 
the  late  Dr  G.  H.  Barlow.  A  boy,  aged  nine  and  a  half  years,  died  after 
an  illness  of  twelve  days'  duration,  which  began  with  intense  headache 
and  ran  its  course  with  convulsions,  grinding  of  the  teeth,  strabismus,  and 
coma.  That  the  disease  was  tuberculovis  meningitis  was  doubted  by  no  one 
who  saw  the  child,  and  Avhen  the  skull  was  opened  the  brain  looked 
flattened,  as  if  by  effusion  ;  but,  except  that  its  tissue  was  soft  and  that 
there  was  a  slight  increase  of  fluid  in  the  ventricles,  no  morbid  changes 
were  discovered.    There  were  no  tubercles  in  other  organs. 

Several  similar  cases  have  since  been  recorded  at  Guy's  Hospital  and  * 
elsewhere.  Clinically,  they  are  distinguishable  from  tuberculous  meningitis 
of  the  base  by  characters  which  we  owe  to  the  observations  of  Dr  Gee,  Dr 
Thomas  Barlow,  Dr  Lees,  Dr  Carr,  and  Dr  Still.  They  are  admirably 
set  forth  in  a  monograph  on  the  subject,  based  on  nearly  a  hundred  cases, 
in  the  seventh  volume  of  Allbutt's  '  System  of  Medicine  '  (pp.  492  559). 


*  Synonyms.— ^\m\>\e  basal  meningitis  of  infants— Posterior  basic  meningitis— Le 
meningitis  infantum  (Huguenin). 
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Anatomically,  these  cases  do  not  dift'er  from  those  of  tuberculous 
meningitis  except  in  two  points,  the  cardinal  one  of  absence  of  tubercles, 
and  the  secondary  point  of  the  meningitis  beginning  in  the  posterior  fossa 
of  the  skull,  most  often  between  the  cerebellum  and  the  bulb.  Like  the 
more  common  and  better-known  disease,  this  form  of  meningitis  seldom 
spreads  to  the  vault  of  the  hemispheres,  but  almost  always  to  the  ventricles, 
and  very  frequently  to  the  membranes  of  the  cord  ;  like  it,  also,  the  exuda- 
tion is  serous,  fibrinous,  and  purulent  in  varying  proportions. 

Non-tuberculous  basal  meningitis  attacks  younger  children — about  half 
under  six  months  old,  and  only  seldom  after  completion  of  the  first  year  : 
while  only  rarely  have  cases  been  observed  in  children  between  two  and  six 
years  old.  It  is  not  more  common  in  boys  than  girls.  Convulsions  are  nqt 
very  common,  but  tonic  spasms  are  almost  always  present,  particularly 
early  retraction  of  the  head,  which  sometimes  extends  to  well-marked  con- 
tinuous opisthotonos  with  stiffness  of  the  limbs.  Vomiting  is  as  common  as 
in  other  acute  cerebral  diseases.  Strabismus  is  often  seen,  and  nystagmus 
is  not  infrequent.  Champing  movements  of  the  lips  and  tongue  are  seen, 
as  in  the  tuberculous  disease.  There  is  often  amaurosis,  temporary  or 
permanent,  but  optic  neuritis  appears  to  be  remarkably  rare. 

The  course  of  the  disease  is  decidedly  longer  than  that  of  tuberculous, 
and  still  more  than  that  of  septic  meningitis  ;  and  the  prognosis  is  much 
better  than  in  either.  In  cases  which  recover,  there  is  not  infrequently, 
however,  permanent  hydrocephalus,  owing  to  adhesions  of  the  inflamed 
membrane  occluding  the  exit  of  blood  from  the  choroid  plexuses.  Hence  the 
disease  is  sometimes  described  as  "  occlusive  meningitis,"  and  the  result  as 
'■  acquired,"  in  distinction  from  congenital  hydrocephalus. 

Some  cases  appear  as  sequels  of  measles  or  whooping-cough,  others  as 
complications  of  bronchitis  or  broncho-pneumonia.  In  the  exudation  the 
Diplococcus  of  Friinkel  (Pneumococcus  or  Micrococcus  lanceolatus)  has  been 
found,  as  well  as  Streptococcus  pyogenes  and  Staphylococcus  pyogenes  aureus. 
These  cases,  however,  we  may  surmise  would  belong  to  the  "  pneumonic  " 
and  to  the  septic  "  form  of  meningitis  respectively.  What  is  of  much 
greater  interest  is  that  the  microbe  which  we  shall  presently  see  to  be 
characteristic  of  epidemic  cerebro-spinal  meningitis — the  Diplococcits  intra- 
celhilaris  of  Weichselbaum — has  been  observed  in  the  sporadic  cases  just 
described.  Dr  Still  found  it  in  almost  eveiy  example  ;  and,  while  noting 
certain  differences  between  the  microbe  of  the  sporadic  and  the  epidemic 
cases,  believes  that  these  differences  point  to  a  modification  of  characters 
rather  than  to  a  distinction  of  kind.* 

Voltolini's  disease. — In  1867  Voltolini,  and  afterwards  Brunner,  of 
Zurich,  described  cases  in  which  a  child  falls  ill  with  fever  and  vomiting  ; 
his  head  is  hot,  he  becomes  delirious,  tossing  about  in  bed  and  screaming 
violently ;  within  the  first  twenty-four  hours  he  loses  consciousness,  and 
after  two  to  four  days  passes  into  a  state  of  coma.  At  the  end  of  another 
period  of  two  to  four  days,  however,  consciousness  returns  :  but  when  the 
child  first  tries  to  walk  he  is  found  to  stagger.  He  quickly  becomes  deaf, 
and,  as  a  consequence,  remains  dumb  for  the  rest  of  his  life.  Voltolini's 
theory  is  that  the  disease  in  such  cases  is  an  acute  inflammation  of  the 

*  The  chief  difference  seems  to  be  the  much  greater  vitality  of  the  diplococcus  in  sporadic 
compared  with  epidemic  cases.  The  distinction  between  it  and  the  so-called  pneumococcus  (D. 
lanceolatus)  is  its  not  staining  by  Gram's  method;  but  they  agree  in  living  for  only  a  few  days. 
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laliyrinth ;  the  cerebral  symptoms,  as  in  Meniere's  disease,  being  caused  by 
affection  of  the  portio  mollis.  Direct  evidence  from  dissection  after  death 
seems  to  be  wanting;  and  as  Brunner  remarks,  the  fact  that  the  deafness 
is  constantly  bilateral  is  opposed  to  Voltolini's  interpretation,  and  makes 
some  affection  of  the  floor  of  the  fourth  ventricle  more  probable. 

Before  going  on  to  the  epidemic  form  of  meningitis,  some  other  etio- 
logical groups  must  be  mentioned,  in  which  sporadic  non-tuberculous 
meningitis  is  met  with — usually  in  adults — as  a  complication  of  other 
diseases,  namely,  pneumonia,  syphilis,  and  Bright's  disease,  or  as  the  result 
of  drinlv,  or  exposure  to  the  sun. 

Meningitis  is  sometimes  found  secondary  to  acute  x»^^^monia,  and  the 
presence  of  the  specific  microbe  of  the  latter  disease  shows  that  the  co- 
incidence is  not  accidental. 

J^r  Fagge  recorded  the  following  cases  :  —  (1)  A  man  aged  twenty-two,  who  had  been  in 
Guy's  Hospital  six  weeks  for  pleuro-pneumonia,  and  was  convalescent,  was  again  attacked 
with  dyspnoea  and  liigh  fever,  and  died  in  three  days ;  the  spinal  membranes,  as  well  as  those 
of  the  brain,  were  inHairied.  (2)  A  man,  aged  twenty,  had  acute  meningitis  involving  both 
hemispheres  of  the  brain,  and  pleuro-pueumonia  of  the  lower  lobe  of  the  left  lung.  (3) 
In  the  remaining  case  the  patient  was  a  temperate  man,  aged  fifty-seven,  who  died,  aftei' 
sixteen  days' ilhiess,  of  acute  pleuro-pueumonia  affecting  the  left  lower  lobe;  no  cerebral 
symptoms  appear  to  have  been  observed  beyond  delirium  before  death.  There  was  much 
recent  lymph,  both  at  the  base  of  the  brain  and  on  the  vertex.  The  only  other  morbid 
conditious  that  were  discovered  were  chronic  renal  disease  (apparently  in  moderate  degree) 
an<l  hypertrophy  of  the  heart. 

The  present  writer,  among  -131:  cases  of  acute  lobar  pneumonia,  has  only 
met  with  meningitis  twice  as  a  direct  complication  of  j^nemnonia.  In  both 
cases  there  was  abundant  effusion  of  serum  at  the  base  and  in  the  ventricles, 
with  a-  little  fibrin  and  no  pus,  and  the  Diplococcus  lanceolatus  was  found 
on  staining.    In  three  other  cases  there  was  also  ulcerative  endocarditis. 

Huguenin  says  that  at  Ziirich  meningitis  is  an  exceedingly  frequent 
complication  of  pneumonia.  He  quotes  Chvostek  as  having  found  it  four 
times  in  220  cases  in  Vienna,  and  adds  that  in  Zurich  the  percentage  is 
still  higher.  Dr  Osier  also  found  it  comparatively  common  at  Montreal, 
8  cases  in  100. 

The  late  Dr  Moxon  taught  that  syphilis  sometimes  is  a  cause  of  acute 
meningitis,  and  Dr  Fagge  found  five  cases  of  this  kind  in  our  'post-mortem 
records,  in  addition  to  those  set  up  by  caries  of  the  skull,  and  one  in  which 
a  gmnma  was  discovered  in  the  iDrain-substance.  In  no  instance  was  any 
disease  noticed  in  the  cerebral  arteries.  The  present  writer  has  seen  two 
or  three  similar  cases. 

Occasionally  in  an  autopsy  on  a  case  of  Bright's  disease,  meningitis  is 
discovered  ;  and  when  this  is  associated,  as  it  sometimes  is,  with  pericai-ditis 
and  pleurisy,  we  may  accept  it  as  secondary  to  the  renal  disease.  There  is 
no  evidence  of    rheumatic  "  meningitis. 

Alcoholic  poisoning  has  in  two  or  three  cases  appeared  to  be  the  occa- 
sion of  diffuse  meningitis  (see  Dr  Pitt's  paper,  •  Path.  Trans.,'  1889,  p.  353). 

In  hotter  weather  than  Ave  often  meet  with  in  England,  menin[ritis  is 
Attributed  to  direct  exposure  to  the  rays  of  the  sun.  But  few  cases  authen- 
ticated by  an  autopsy  reach  us  from  New  York  or  Madras. 

Huguenin  speaks  of  labourers  who  have  been  attacked  while  working  bareheaded  in 
the  fields,  and  he  gives  full  details  of  the  case  of  a  sailor  who  fell  ill  the  day  after  he  had 
been  rownig  without  anything  upon  his  head  in  the  hottest  weather  of  July"  and  who  died 
an  five  days.    Another  case  related  by  the  same  writer  is  that  of  a  student  who  was  foolish 
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enough  to  spend  three  hours,  from  1  to  4  p.m.,  during  a  hot  summer's  afternoon,  paddling 
about  the  Lake  of  Ziiricli  on  a  Hoating  board.  All  the  exposed  parts  of  his  body  were 
severely  sunburnt.  At  6  p.m.  he  was  seized  with  headache,  and  an  hour  later  with  shivering, 
and  all  the  symptoms  of  meningitis  rapidly  developed  themselves;  his  illness,  however, 
terminated  in  recovery.  Guersant  met  with  a  similar  instance,  which  ended  fatally,  and 
was  verified  by  an  autopsy,  in  an  infant  aged  six  mouths,  whose  cradle  had  been  left  in  full 
sunshine  in  a  garden.  Killiet  and  Harthez  mention  the  case  of  a  child  who  was  attacked 
after  reading  a  book  in  strong  sunlight  (!). 

Epidemic  Meningitis.* — During  the  present  century  there  have  been 
recorded  from  time  to  time  epidemics  of  a  disease  characterised  anatomi- 
cally by  inflammation  of  the  membranes  of  the  brain  and  cord,  and 
clinically  by  fever,  various  eruptions,  and  cerebral  and  spinal  symptoms, 
especially  rigidity  of  the  neck,  or  of  the  whole  vertebral  column. 

History. — The  first  epidemic  of  this  disease  seems  to  have  been  in  1S05 
at  Geneva.  In  1806  it  appeared  in  the  United  States,  and  continued  to  i)re- 
vail  there  for  ten  years.  From  time  to  time,  down  to  1850,  it  was  observed 
in  several  towns  of  France  and  Italy,  in  Algeria,  Spain,  and  Denmark.  In 
1854  and  for  seven  years  afterwards  it  raged  in  Sweden,  and  destroyed  more 
than  4000  persons.  From  1861  to  1864  it  showed  itself  in  various  parts 
of  the  United  States.  In  1863  it  broke  out  in  Germany ;  the  noi'th-eastern 
provinces  of  Pimssia  were  the  first  to  suffer;  but  within  the  next  year  or 
two  it  appeai'ed  in  Erlangen,  in  Nuremberg,  and  in  the  country  districts 
of  Franconia.  From  that  time  it  has  never  ceased  to  show  itself  at 
intervals  of  a  few  months  or  longer,  now  in  one  part  of  the  German  Empire, 
now  in  another.  In  New  York  in  1863,  and  in  Boston  from  1890  to  1898, 
it  has  been  prevalent. 

The  British  islands  have  hitherto  been  remarkably  free  from  this 
disease.  In  1846  it  appeared  in  many  of  the  workhouses  of  Ireland  ;  and 
in  1866 — 1868  a  very  fatal  type  of  it  prevailed  in  Dublin,  and  to  some 
extent  in  other  parts  of  the  country.  Scotland  has  only  once  (1884)  been 
visited  by  this  disorder  ;  and  in  England  only  a  few  isolated  epidemics 
have  been  observed,  in  Lambeth  (1867),  Rochester  and  Birmingham  (1876), 
and  one  or  two  villages  in  the  country. 

A  few  cases  have  from  time  to  time  been  recorded  as  sporadic  examples 
by  writers  who  seem  to  have  thought  that  the  fact  that  a  meningitis  was 
cerebro-spinal  was  of  itself  sufficient  to  justify  a  presumption  that  it  was 
related  to  the  epidemic  disease.  But  we  have  seen  that  all  forms  of  in- 
flammation at  the  base  of  the  brain  are  apt  to  extend  to  the  cord.  The 
present  writer  has  seen  sporadic  cases  of  cerebro-spinal  meningitis  in  chil- 
dren, which  have  been  proved  after  death  to  be  due  neither  to  tubercle, 
injury,  nor  septicaemia ;  but  whether  they  ought  to  be  classed  with  the 
epidemic  diseases  was  impossible  to  decide  before  the  present  knowledge  of 
the  bacteriology  of  meningitis. 

Anatomy. — In  the  deadhouse  a  case  of  epidemic  meningitis  has  little  to 
distinguish  it  from  non-tuberculous  leptomeningitis  of  the  base.  Pus  and 
lymph  are  found  both  at  the  base  and  on  the  convexity  of  the  brain,  espe- 
cially between  the  pons  and  the  chiasma,  along  the  large  vessels,  and 
in  the  various  depressions  and  furrows  on  its  surface.  In  the  spinal  canal 
the  exudation  is  generally  most  abundant  at  the  lower  part,  and  on 
the  posterior  surface  of  the  cord,  having  probably  accumulated  there  by 
oravitation.    The  ventricles  of  the  brain  contain  turbid  serum;  and  the 

*  Synonyms. — Cerebro-spinal  meningitis — Cerebro-spinal  fever — Meningitis  cerebro- 
spinalis  epidemica — Purpuric  fever. — Germ.  Nackenstarre — Genickkrampf. 
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choroid  plexuses  and  ependyma  are  coated  with  puriforni  lymph.  Puncti- 
form  haemorrhage  or  small  spots  of  softening  may  be  seen  in  the  cerebral 
substance,  and  occasionally  minute  abscesses.  The  cord  presents  similar 
changes  but  less  marked. 

In  the  most  rapid  "  fulminant  "  cases,  meningitis  may  only  be  discover- 
able with  the  aid  of  a  microscope.  But  in  one  of  Dr  Gordon  s  cases  (to  be 
mentioned  below)  within  a  few  hours  greenish  lymph  had  already  been 
poured  out  on  the  brain  and  along  the  cord. 

Among  the  appearances  presented  by  other  organs  are  congestion  of 
the  lungs,  liver,  and  spleen,  and  kidneys.  Rigor  mortis  is  said  to  be  of  long 
duration.  The  cadaveric  stainings  of  the  surface  appear  early,  and  there 
may  be  the  i-emains  of  purpuric  eruptions  during  life. 

The  pericardium  and  the  pleurae  are  sometimes  found  ecchymosed  or 
coated  with  coagulated  lymph.  The  joints  may  contain  pus,  and  sometimes 
there  are  scattered  abscesses  among  the  muscles.  All  these  complications 
appear  to  be  due  to  secondary  pyaemia. 

Course  and  symptoms. — As  a  i-ule  cerebro-spinal  fever  sets  in  suddenly ; 
the  patient  is  seized  Avith  shivering  and  violent  pain  in  the  head,  and  feels 
so  ill  that  he  is  obliged  to  go  to  bed  at  once.  But  sometimes — among 
Zienissen's  cases  in  five  out  of  forty-three — there  are  slight  premonitory 
symptoms,  as  headache,  nausea,  loss  of  appetite,  and  wandering  pains. 

Vomiting  is  almost  always  an  early  symptom,  and  is  repeated  whenever 
an  attempt  is  made  to  sit  up.  After  a  day  or  two  it  generally  ceases,  but 
the  headache  mostly  continues  throughout  the  whole  course  of  the  disease, 
although  it  may  sometimes  subside  for  a  time.  It  varies  in  character  and 
in  seat,  being  sometimes  frontal,  sometimes  occipital,  sometimes  diffused 
over  the  whole  of  the  head.  Giddiness  is  often  present  with  it.  In  cases 
of  moderate  severity  the  patient  lies  in  a  state  of  stupor,  tossing  restlessly 
about,  but  rousing  when  spoken  to  and  trying  to  answer.  He  is  often  veiy 
irritable  to  light  and  sound.  The  pupils  may  at  first  be  normal  or  con- 
tracted ;  ultimately  they  become  dilated.  In  the  more  severe  cases  the 
patient  becomes  delirious,  Avith  or  without  convulsions,  or  passes  into  a 
condition  like  coma,  though  he  still  seems  to  feel  the  pain  in  the  head, 
and  groans  or  grasps  his  temples  between  his  hands. 

The  muscular  rigidity  of  the  neck  already  referred  to  is  scarcely  ever 
absent,  but  it  is  not  often  marked  during  the  tirst  day  or  two.  It  varies  in 
degree  from  a  slight  stiffness,  noticed  only  when  an  attempt  is  made  to  bend 
the  head  forwards,  up  to  a  forcible  retraction,  bringing  the  occiput  almost 
to  a  right  angle  with  the  spine.  Burdon  Sanderson  explained  it  as  due  to 
a  half-voluntaiy  effort  on  the  part  of  the  patient  for  the  relief  of  pain  in 
the  muscles  :  but  it  may  be  present  when  there  is  not  pain  at  all,  either  in 
the  neck  or  in  the  back.  In  about  half  the  cases  this  symptom  is  accom- 
panied by  contraction  of  the  extensor  muscles  of  the  dorsal  and  liunbar 
vertebrae.  Sometimes  the  back  is  arched  so  as  to  be  in  a  state  of  opistho- 
tonos, but  more  often  it  is  straightened  into  what  Ziemssen  calls  ortJwtonvs. 
If  an  attempt  is  made  to  raise  the  patient,  he  either  slips  down  to  the  foot 
of  the  bed  Avithout  bending  his  back  at  all,  or  allows  his  body  to  be  lifted  a 
little  way,  at  the  cost  of  much  pain.  He  usually  prefers  to  lie  on  one  side 
with  his  knees  drawn  up,  which  relieves  the  pain  in  the  back.  Achino-  in 
the  limbs,  and  especially  in  the  legs,  is  often  complained  of :  and  the  joints 
may  become  hot,  red,  and  painful.  An  extreme  cutaneous  hypertesthesia  is 
another  common  symptom  ;  the  patient,  though  he  may  be  comatose,  will 
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scream  out  at  the  slightest  touch,  or  even  if  his  bed  is  shaken.  Eigidity 
seldom  affects  the  limbs,  nor  is  trismus  of  frequent  occurrence ;  but  strabis- 
mus, according  to  Osier,  is  a  common  symptom. 

The  degree  of  fever  in  epidemic  meningitis  is  variable,  and  its  course 
is  very  irregular.  The  temperature  usually  ranges  from  100°  to  103°,  but 
it  may  fall  and  remain  normal  or  nearly  so  for  a  day  or  tAvo  at  a  time ; 
sometimes  it  rises  to  105°  or  107°,  especially  towards  the  last.  The  rate 
of  the  pulse  may  be  natural  or  slightly  increased,  but  it  is  liable  to  frequent 
fluctuations  and  is  occasionally  very  slow.  The  spleen  is  sometimes,  but 
rarely,  felt  enlarged.  As  a  mle  the  abdomen  is  retracted,  but  it  may  be 
greatly  distended.  An  abundant  secretion  of  urine  has  been  noticed  by 
several  German  physicians,  notwithstanding  high  fever  ;  in  exceptional  cases 
a  small  quantity  of  albumen  or  of  sugar  has  been  present.  There  is  decided 
leucocytosis,  even  in  the  so-called  typhoid  cases. 

An  important  symptom  in  this,  as  compared  with  other  forms  of 
meningitis,  is  the  occurrence  of  cutaneous  eruiJtions.  The  most  frequent 
is  herpes  of  the  face.  This  generally  begins  on  the  lips  and  spreads  to 
the  cheek,  nose,  ear,  and  eyelids  ;  it  is  often  bilateral,  and  more  extensive 
than  in  pneumonia  or  ague.  It  first  appears  betAveen  the  third  and  the 
sixth  day,  but  fresh  outbreaks  may  take  place  afterwards.  It  is  said  to  have 
been  noted  on  the  trunk  or  on  the  limbs ;  but  these  parts  are  more  often  the 
seat  of  a  roseola.,  urticaria,  or  purpura,  like  the  symptomatic  erythema  of 
acute  rheumatism.  Sometimes  jDatches  coalesce  so  as  to  form  large  ecchy- 
moses  on  the  legs  and  tnmk  ;  and  in  bad  cases  at  Dublin  Dr  Gordon  noticed 
hoematuria,  epistaxis,  and  hoematemesis. 

The  organs  of  sight  and  hearing  are  affected  in  many  cases  of  cerebro- 
spinal fever.  There  is  often  intense  conjunctivitis,  attended  with  chemosis. 
Ulceration  of  the  coniea,  irido-choroiditis,  or  optic  neuritis,  may  develoi^. 
Vision  may  be  suddenly  lost  at  an  early  period  of  the  disease ;  and  is  often 
not  regained  if  the  patient  recover. 

The  present  writer  met  with  a  similar  case  many  years  ago.  A  child 
between  two  and  three  years  old  had  symptoms  of  meningitis  with  double 
optic  neuritis ;  she  recovered,  but  with  loss  of  sight,  complete  optic  atrophy 
coming  on  ;  and  she  continued  blind  until  her  death  at  the  age  of  about 
sixteen,  probably  of  some  tuberculous  disease. 

The  hearing  was  found  by  von  Ziemssen  to  suffer  in  eight  cases  out  of 
forty-two.  Pain,  tinnitus,  impairment  of  hearing  were  generally  experienced 
soon  after  the  patient  fell  ill ;  they  either  passed  off  or  ended  in  a  partial  or 
total  deafness.  Such  symptoms  sometimes  depend  upon  suppuration  of  the 
tympanum,  leading  to  perforation  and  discharge  through  the  meatus.  It 
has  been  suggested  that  in  other  instances  they  may  be  direct  i-esults  of 
inflammation  of  the  floor  of  the  fourth  ventricle,  involving  the  strice  acus- 
ticce,  or  that  they  may  be  due  to  suppuration  around  the  seventh  pair  of 
nerves.  In  certain  cases  in  which  deafness  had  been  present.  Heller  dis- 
covered after  death  a  suppurative  process  in  the  labyrinth,  besides  an 
infiltration  of  the  portio  mollis  with  pus.  It  then  became  a  question 
whether  these  morbid  changes  were  caused  by  an  extension  of  mischief 
from  the  pia  mater,  or  whether  they  began  simultaneously  with  the 
menino-itis.  Heller  was  disposed  to  adopt  the  former  opinion.  It  is 
curious  that  in  cases  of  this  kind  the  ])ortio  dura  constantly  escapes,  so 
that  facial  paralysis  is  not  observed.  Severe  inflammation  of  the  labyrinth 
usuallv  leads  to  an  absolute  loss  of  hearing;  and  in  most  cases  both  ears 
VOL.  I.  '^•^ 
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are  affected.  The  consequence  is  that  the  patient,  if  very  young,  never 
learns  to  speak.  Even  children  two  or  three  years  old,  who  were  able  to 
taUc  before  they  fell  ill  with  meningitis,  and  whose  articulation  after  then- 
recovery  was  at  first  tolerably  distinct,  soon  begin  to  lose  the  power  of  speech, 
and  ultimately  become  unintelligible.  How  important  a  part  epidemic 
meningitis  sometimes  takes  in  the  production  of  deaf-mutism  is  shown  by 
the  fact  that  in  1874  every  one  of  the  inmates  of  an  asylum  at  Bamberg 
owed  the  defect  to  this  disease. 

The  course  of  infective  meningitis  differs  greatly  in  different  epidemics, 
and  is  far  from  constant  during  a  single  outbreak. 

Varieties. — The  most  severe  cases  of  cerebro-spinal  fever  have  been 
described  as  foudroyant  or  fulminant.  The  patient  dies  within  a  few 
hours.  Thus  Dr  Gordon  recorded  one  instance  in  Ireland  in  which  the 
disease  ran  a  fatal  course  within  five  hours,  accompanied  by  a  dark  purplish 
eruption  of  spots  of  various  sizes  and  shapes.  Ziemssen  says  that  among 
forty-thi-ee  cases  he  met  with  four  in  which  the  duration  was  from  twelve 
to  thirty  hours.  This  form  of  the  disease  is  seen  chiefly  at  the  beginning 
of  an  epidemic. 

Very  mild  and  brief  cases  are  termed  abortive.  The  patient  is  only 
confined  to  bed  for  a  day  or  two,  or  may  even  go  on  with  his  work  as  usual 
from  the  beginning  to  the  end  of  his  illness.  Ziemssen  has  recorded  in 
detail  three  examples  of  this  form  of  the  disease  ;  in  each  of  them  head- 
ache, a  painful  stiffness  of  the  neck,  and  vomiting  (or  at  least  nausea)  were 
present ;  in  one  there  was  also  rigidity  of  the  upper  dorsal  vertebrae,  and 
in  another  herpes  and  partial  deafness  were  observed.  In  every  instance 
recovery  took  place  within  four  or  five  days.  Abortive  cases  are  said  to 
be  most  numerous  when  an  epidemic  is  declining.  Their  proportionate 
frequency  is  very  variable.  According  to  Hirsch  it  sometimes  happens 
that  the  greater  part  of  the  population  where  cerebro-spinal  fever  is  pre- 
valent only  suffer  from  this  mild  variety  of  the  disease.  Or  it  may  be 
seen  in  the  adults  and  the  old  people,  while  the  severe  form  is  raging 
among  the  children.  Dr  Ormerod  aptly  compares  these  cases  with  those 
of  diarrhoea  during  the  decline  of  cholera,  and  those  of  sore-throat  in  an 
epidemic  of  scarlatina. 

Another  modification  of  the  disease  is  an  intermittent  form,  in  which 
there  are  regular  paroxysms  of  fever,  recurring  with  aggravation  of  all  the 
other  symptoms,  the  intervals  being  more  or  less  completely  apyretic.  These 
cases  are  neither  partly  nor  wholly  of  malarial  origin,  for  they  have  been 
observed  in  districts  where  ague  does  not  occur.  Moreover,  Ziemssen  has 
shown  that  when  measured  by  the  thermometer  the  fever  is  far  from  exhibit- 
ing the  regular  coirrse  of  that  disease  :  the  remissions  or  intermissions  often 
last  over  several  days,  the  temperature  is  irregular,  and  it  is  unaffected  by 
quinine. 

Yet  another  point  of  distinction  is  its  tendency  to  attack  children  rather 
than  adults. 

Another  so-called  variety  is  the  typhoid.  This  arises  in  protracted 
cases,  and  is  marked  by  muttering  delirium,  a  diy,  brown  tongue,  sordes 
on  the  lips,  involuntary  evacuations,  and  bedsores. 

Several  observers  have  found  that  during  or  just  after  an  epidemic  of 
cerebro-spinal  fever,  meningitis  has  presented  itself  with  unusual  frequency 
as  a  complication  of  other  acute  diseases.  This  is  especially  apt  to  be  the 
case  with  acute  lobar  pneumonia ;  no  less  than  fourteen  instances  of  it  are 
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recorded  as  having  occurred  in  Erlangen  between  1866  and  1872.  It  has 
also  been  noticed  with  pleurisy,  acute  tonsillitis,  and  scarlatinal  nephritis. 
Many  of  the  patients  recover  perfectly  well,  the  headache  and  stiffness  of 
the  neck  passing  off  as  the  symptoms  of  the  primary  malady  subside ;  it 
may  then  be  said  that  the  meningitis  is  of  the  '•  abortive  "  variety.  But 
not  a  few  such  cases  terminate  fatally;  and  the  usual  morbid  changes  in 
the  membranes  are  then  found  at  the  autopsy. 

Relapses  are  not  very  uncommon,  even  in  cases  of  moderate  severity, 
after  a  week  or  two  of  illness ;  and  even  when  the  patient's  recovery  is 
uninteri-upted,  it  is  often  very  slow.  The  headache  sometimes  continues 
throughout  his  convalescence,  and  may  persist  for  years  aftenvards,  under- 
going aggravation  when  he  stoops  or  makes  any  mental  or  bodily  effort. 

Sequelce. — The  most  important  result  of  the  disease  is  chronic  hydro- 
cephalus due  to  cicatricial  thickening  of  the  pia  matei*.  The  quantity  of 
fluid  in  the  ventricles  is  often  very  great ;  in  a  case  of  Ziemssen's 
which  proved  fatal  at  the  end  of  thirty  weeks — that  of  a  boy  two 
years  old — the  thickness  of  the  hemisphere  (white  and  grey  matter 
together)  was  only  about  an  inch.  A  sufficient  explanation  of  the  occur- 
rence of  hydrocephalus  under  such  circumstances  might  be  found  in  the 
persistence  of  the  inflammation  of  the  ependyma  which  exists  during  the 
acute  stage  of  the  disease.  But  the  fact  that  between  the  meningitis  and 
the  symptoms  of  the  ventricular  effusion  there  is  often  a  clear  interval 
of  time,  seems  to  show  that,  at  least  in  many  cases,  the  secondary  aft'ection 
depends  on  the  cicatricial  changes  in  the  membranes.  Dr  Collins,  of 
Dublin,  in  a  case  which  he  examined  on  the  sixty-sixth  day,  found  the 
opening  between  the  cerebellum  and  the  bulb  occluded,  and  attributed  to 
this  the  hydrocephalus,  in  accordance  with  Hilton's  well-known  views.  As 
in  another  of  Hilton's  cases,  the  aqueduct  may  be  occluded ;  or,  again, 
the  veins  of  Galen  may  be  obliterated  by  adhesions.  In  other  cases  we 
may  admit  that  the  eft'usion  is  due  to  active  inflammatory  changes  in  the 
ependyma  lining  the  ventricles,  and  this  explanation  would,  as  Dr  Fagge 
remarked,  particularly  apply  to  the  series  of  cases  recorded  by  Dr  Merkel, 
of  Nuremberg,  where,  beside  hydrocephalus,  there  was  a  large  quantity  of 
fluid  beneath  the  arachnoid  round  the  cauda  equina. 

The  spnptoms  which  indicate  the  supervention  of  hj'^drocephalus  are 
said  by  Ziemssen  to  be  severe  headache,  paroxysms  of  pain  in  the  back  and 
limbs,  attended  with  vomiting,  convulsions,  and  involuntary  discharge  of 
faeces  and  urine.  During  the  intervals,  which  may  last  for  weeks  at  a  time, 
the  patient  may  appear  to  be  in  good  health ;  but  often  he  is  dull  and 
stupid,  or  he  is  affected  with  a  general  cutaneous  hypersesthesia,  or  with 
paralysis  or  contraction  of  one  or  more  of  the  limbs.  Progressive  emacia- 
tion appears  to  be  another  symptom. 

Etiology. — Those  who  are  attacked  by  epidemic  meningitis  are  seldom 
over  forty,  and  generally  less  than  twenty,  years  of  age ;  in  some  epidemics 
almost  all  the  cases  have  been  in  children  under  fifteen.  But  two  of 
Ziemssen's  patients  were  old  people,  aged  seventy  and  seventy-seven  re- 
spectively. Males  appear  to  be  more  often  affected  than  females.  When  it 
occurred  in  France  at  the  beginning  of  the  century  it  was  often  entii-ely 
limited  to  the  soldiers  in  barracks,  the  civil  populations  of  the  same  to^vns 
escaping  entirely.  In  Ireland,  in  1846,  it  affected  principally  the  inmates 
of  the  Avorkhouses ;  in  the  United  States  it  fell  with  especial  severity 
upon  the  negroes. 


820 


DISEASES  OF  THE  MENINGES 


It  is  no  doubt  an  infective  disease,  but  of  its  being;  contagious  m  a 
narrow  sense  there  is  no  evidence  whatever ;  indeed,  all  observers  are  agreed 
that  it  does  not  pass  from  the  sick  to  the  healthy.  Hirsch,  however,  has 
collected  a  series  of  cases  which  seem  to  show  that  a  man  going  from  an  in- 
fected to  a  healthy  place  may  sometimes  carry  with  him  the  germs  of  the 
disease,  so  that  not  only  he  himself  afterwards  falls  ill  with  it,  but  others 
are  attacked  in  their  turn.  One  suggestion  is  that  a  contagious  prin- 
ciple is  given  off  by  the  sick,  but  that  it  has  to  undergo  some  trans- 
formation or  intermediate  stage  of  its  development,  possibly  in  another 
animal,  before  it  can  infect  a  human  being.  It  is  stated,  on  the  authority 
of  Mr  Ferguson,  Veterinary  Officer  to  the  Privy  Council  in  Ireland,  that 
on  each  occasion  Avhen  the  disease  has  prevailed  in  that  country  there  has 
been  an  epizootic  of  the  same  kind  among  pigs  and  dogs. 

The  transmission  of  a  contagion,  if  there  be  one,  is  unusually  rapid  and 
mysterious.  Burdon  Sanderson  reported  that  in  1865  meningitis  broke  out 
on  or  about  January  15th  in  two  districts  of  the  department  of  Dantzic,  dis- 
tant at  least  thirty  miles  from  each  other.  So  again  Stille  insists  on  its 
having  repeatedly  prevailed  in  Eui'ope  and  in  America  in  the  same  years, 
and  on  the  way  in  which  it  has  made  its  appearance  within  the  United 
States  at  places  hundreds  of  miles  apart.  In  this  respect  he  compares  it 
with  influenza. 

From  its  natural  histoiy  we  should  exjDect  that  one  of  the  bacterial 
microbes  would  be  present  in  this  disease,  and  it  seems  clear  that  this 
was  discovered  in  1887,  by  Weichselbaum,  who  named  it  Diplococcus 
intracellularis,  from  its  occurring  within  the  exudation  cells  of  the  effused 
lymph  or  pus.  The  recent  prevalence  of  the  disease  in  the  United  States 
has  enabled  Stille,  Flexnor,  and  Barker,  and  other  American  pathologists 
to  ascertain  its  approximately  constant  presence.  If  so,  the  epidemic  disease 
is  pathologically  identical  with  sporadic  basal  meningitis  (cf.  miira,  p.  813). 

Biagnosi$.~^\a%  is  seldom  difficult.  At  the  commencement  of  an  out- 
break, however,  it  would  seem  that  enteric  fever  may  sometimes  be  mis- 
taken for  it.  Leyden  says  that  among  the  German  troops  before  Paris  in 
1870  a  series  of  cases  occun-ed  in  which  marked  rigidit}^  of  the  neck,  severe 
headache,  and  hypera^sthesia  were  present,  while  the  abdomen  was  flat,  the 
temperature  was  low,  and  the  bowels  were  conflned.  As  first  it  was  doubt- 
ful whether  the  disease  was  not  meningitis,  but  the  autopsies  showed  that 
it  was  really  typhoid  fever,  with  but  slight  implication  of  the  intestine. 
Epidemics  of  the  two  diseases  may  also  prevail  simultaneously.  Leyden 
has  seen  this  several  times  :  he  insists  on  the  facial  herpes  as  distinctive, 
since  it  is  never  observed  in  enteric  fever. 

When  occurring  as  a  complication  of  acute  pneumonia,  epidemic  menin- 
gitis may  be  far  from  easy  of  diagnosis.  Ziemssen  remarks  that  rigidity  of 
the  neck  is  often  absent  in  these  cases.  Maurer  maintains  that  a  tense 
projecting  fontanelle  is  only  seen  in  pneumonia  when  accompanied  bv 
meningitis.    Possibly,  however,  the  two  diseases  are  in  their  origin  identical. 

Again,  if  an  isolated  case  of  meningitis  should  occur,  it  is  often  impossible 
to  say  whether  it  belongs  to  the  epidemic,  the  simple,  or  to  the  tubercular 
form.  It  would  seem  that  the  spinal  symptoms — the  painful  stiffness  of  the 
neck,  the  rigidity  of  the  vertebrje,  the  hyperajsthesia,  and  pains  in  the 
limbs — are  generally  more  marked  in  the  epidemic  disease.  Tuberculous 
meningitis  may  often  be  distinguished  by  its  prodroma,  by  its  gradual 
onset,  by  its  slow  and  interrupted  course.    The  presence  of  a  roseobus  or 
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purpuric  eruption  ayouIcI  probably  be  a  conclusive  proof  that  the  case  was 
one  of  cerebro-spinal  fever. 

Tapping  the  subdural  space  in  the  upper  lumbar  region  enables  the  con- 
clusive bacteriological  test  to  be  applied.  The  tubercle-bacillus,  the  micro- 
cocci of  suppuration,  and  the  diplococcus  of  sporadic  and  epidemic  basal 
meningitis,  have  each  been  discovered  by  this  method. 

Prognosis. — In  epidemic  meningitis  recovery  is  not  infrequent,  but  the 
disease  often  leaves  deafness  or  blindness  behind  as  a  consequence;  in 
several  cases  the  remains  of  inflammatory  exudation  have  been  discovered 
when  the  disease  has  run  into  chronic  hydrocephalus,  which  has  proved 
fatal  a  few  months  later. 

In  giving  a  prognosis  it  is  important  to  bear  in  mind  the  treacherous 
character  of  the  malady.  A  case  Avhich  at  first  appears  to  be  of  but  little 
severity  may  afterwards  develop  dangerous  symptoms  and  prove  rapidly 
fatal  ;  while,  on  the  other  hand,  patients  whose  condition  had  seemed 
hopeless  sometimes  recover. 

The  mortality  appears  to  vary  in  different  epidemics  from  30  to  70 
per  cent.;  the  mean  mortality  is  estimated  at  40  per  cent. 

Treatment  of  meningitis  generally. — At  an  early  stage  one  important 
object  it  to  relieve  the  headache  and  to  diminish  the  cerebral  excitement. 
The  patient  should  be  placed  in  a  cool,  dark,  well-ventilated  room,  and 
should  be  kept  perfectly  quiet.  The  hair  should  be  cut  short  or  shaved. 
Cold  should  be  applied  to  the  head,  and  for  this  purpose  a  large  bladder 
containing  small  pieces  of  ice  and  a  little  water  is  more  serviceable  than 
anything  else  ;  evaporating  lotions  are  far  less  effective. 

In  epidemic  meningitis  Ziemssen  advises  icebags  to  the  head,  back,  and 
neck  for  weeks  together,  and  finds  that  they  relieve  the  patient's  sufferings, 
and  enable  him  to  sleep. 

In  1878  I  saw  a  case  wliich  appeared  to  demonstrate  the  usefulness  of  the  local 
application  of  ice.  A  man  aged  forty-three,  a  baker,  was  taken  with  a  kind  of  fit  on  the 
evening  of  the  26th  June,  and  was  seen  the  same  night  by  Dr  Churcihward  with  a 
temperature  of  104'6°,  a  pulse  of  160,  vomiting,  and  a:reat  pain  in  the  head  and  neck. 
During  the  night  of  the  28th  he  became  collapsed,  and  remained  sleepless  and  delirious, 
with  contracted  pupils  and  constant  twitching  of  the  hands.  On  the  30th  I  saw  him  and 
■found  the  optic  discs  normal.  We  prescribed  a  mixture  containing  the  iodide  and  the 
bromide  of  potassium,  and  a  draught  of  chloral  and  morphia.  Next  day  (July  1st)  he 
appeared  to  be  rather  worse  than  better;  he  had  not  slept  for  more  than  five  minutes;  he 
had  been  sick  again;  and  was  constantly  talking  and  picking  the  bedclothes.  Dr 
Churchward  then  ordered  a  towel  to  be  wrung  out  of  iced  water,  and  kept  it  applied  all 
over  his  head  and  neck  with  lumps  of  ice  between  the  folds.  In  a  few  hours  he  became 
quiet  and  fell  asleep  ;  the  sickness  ceased,  iind  during  the  night  he  slept  for  six  hours. 
On  the  following  day  (July  2nd)  he  was  rational,  and  told  Dr  Churchward  that  he 
remembered  nothing  since  the  29th  June,  except  that  another  doctor  had  examined  his 
eyes.  The  ice  was  continued  until  July  4th,  and  his  recovery  was  uninterrupted.  This 
patient  died  in  the  spring  of  1880  of  acute  pneumonia.  Dr  Churchward  obtained  for  me 
permission  to  examine  his  brain.  There  was  no  conspicuous  change, — nothing,  I  think,  that 
would  have  attracted  my  notice  if  I  had  not  known  of  his  former  illness.  Hut  the  arach- 
noid and  pia  mater  at  the  base  of  the  brain  appeared  to  me  to  be  thicker  than  natural, 
especially  over  the  right  Sylvian  fissure;  and  there  was  more  connective  tissue  on  the  under 
surface  of  the  pons.  The  velum  interpositum  also  seemed  to  be  increased  in  density, 
although  the  lateral  ventricles  were  not  dilated. — C.  H.  F. 

Most  physicians  abstain  from  anodynes  in  cases  of  meningitis ;  but 

Bristowe  frequently  gave  opium  with  manifest  relief ;  Huguenin  recommends 

the  subcutaneous  injection  of  morphia  in  small  doses,  and  the  use  of  enemata 

containing  fifteen  to  forty-five  grains  of  chloral ;  and  Ziemssen  says  that  in 

■epidemic  meningitis  anodynes  are  indispensable. 
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To  check  vomiting  the  patient  may  have  little  pieces  of  ice  to  suck,  oi% 
what  is  often  better,  hot  water  in  teaspoonfuls ;  of  drugs,  bismuth,  hydro- 
cyanic acid,  and  small  doses  of  tincture  of  iodine,  are  the  most  useful. 

There  is  perhaps  no  reason  to  suppose  that  leeches,  or  venesection,  or 
the  most  active  purging  could  cut  short  a  meningitis  which  has  gone  on  to 
the  effusion  of  Ij-mph  and  pus.  But  is  it  certain  that  such  measures  are 
useless  in  cases  less  severe?  In  epidemic  meningitis  German  authorities 
now  recommend  all  those  "  antiphlogistic  "  measures  which  were  in  vogue 
in  this  country  thirty  years  ago.  They  not  only  apply  leeches  behind  the 
ears  and  cupping-glasses  to  the  spine  ;  but  in  the  most  acute  cases,  employ 
venesection  ;  and  they  administer  calomel,  or  rub  in  blue  ointment. 

The  older  English  physicians  believed  that  they  had  seen  successful  re- 
sults from  similar  energetic  treatment,  and  some  of  Abercrombie's  cases  will 
perhaps  bear  quotation. 

(Case  69)  A  girl,  aged  eleven,  had  violent  headache  and  vomiting,  followed  by  dilated 
pupils  and  stupor;  pulse  130.  She  had  been  ill  five  or  six  days;  purgatives,  blistering, 
and  mercury  to  salivation  had  been  employed  without  benefit.  One  bleeding  from  the 
arm  gave  an  immediate  turn  to  this  case;  the  headache  was  relieved;  the  pulse  came 
down ;  the  vomiting  ceased ;  the  bowels  were  freely  acted  upon  by  the  medicines  which 
they  had  previously  resisted;  and  in  a  few  days  she  was  well.  (Case  72)  A  gentleman, 
aged  twenty-one,  complained  of  headache,  and  after  a  day  or  two  had  double  vision.  The 
pulse  was  at  first  frequent,  but  fell  gradually  below  the  natural  standard;  and  he  became 
more  and  more  oppressed,  until  he  sank  into  a  state  of  stupor.  The  case  went  on  in  this 
manner  for  eight  or  ten  days,  during  which  time  he  was  treated  by  repeated  venesection, 
cold  applications,  blistering,  etc.  The  bowels  were  very  obstinate,  and  the  case  was 
considered  desperate,  when  he  began  to  take  croton  oil  in  full  doses,  repeated  every  two 
or  three  hours.  In  a  few  hours  he  was  purged  nine  or  ten  times  ;  the  same  evening  he 
was  relieved  from  every  alarming  symptom,  and  in  a  few  days  he  was  well.  (Case  75)  A 
girl,  aged  seven,  had  severe  headaclie,  impatience  of  light,  fever  and  slight  delirium, 
followed  by  stupor,  squinting,  and  great  obstinacy  of  the  bowels.  She  was  considered  in  a 
liopeless  state  of  hydrocephalus.  At  the  end  of  a  week,  after  strong  purging,  she 
recovered  rapidlv,  and  in  a  few  davs  was  free  from  complaint. — 'Diseases  of  the  Brain 
and  Spinal  Cord,"'  3rd  ed.,  1834,  pp.  155,  157,  158. 

It  is,  no  doubt,  possible  that  the  favourable  issue  of  such  cases  was 
spontaneous,  and  would  have  occurred  independently  of  treatment.  But, 
on  the  other  hand,  it  may  be  that  under  the  less  active  practice  of  the 
present  day  they  would  have  ended  fatally. 

In  adult  patients  it  is  important  not  to  overlook  the  possibility  that 
syphilis  may  be  the  cause  of  the  meningitis.  The  most  careful  search  should 
be  made  for  evidence  of  past  lues,  such  as  the  presence  of  nodes  or  gummata, 
pigmented  scars,  swollen  testes,  or  adhesions  of  the  iris.  If  there  is  any 
reason  to  suppose  that  this  cause  may  be  in  operation,  antisj^Dhilitic  treat- 
ment may  save  the  patient's  life. 

In  cases  of  traumatic  and  septic  meningitis  the  first  point  is  to  ascer- 
tain the  origin  and  source  of  mischief,  and  sometimes  this  may  be  remedied 
by  surgical  interference.  When  otorrhoea  is  present,  an  exploratory  opera- 
tion is  always  advisable  and  is  frequently  successful.  In  too  many  cases, 
however,  the  endocarditis  or  other  souixe  of  sepsis  cannot  be  reached,  and 
we  must  fall  back  on  treatment  by  anti-streptococcic  serum.  In  one  or  two 
cases  the  writer  has  seen  this  apparently  successful,  although  in  most  it  has 
failed. 

In  cases  of  tuberculous  meningitis  iodides  in  full  doses  are  recommended 
by  most  authors,  and  may  be  of  service  when  the  effusion  of  serum  is  un- 
usually large.  But  the  only  drug  which  the  writer  has  seen  useful  is  mer- 
cury, introduced  as  rapidly  as  possible  by  inunction  and  afterwards  continued 
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in  small  doses  of  the  perehloride.  This  treatment  was  adopted  in  the  only 
five  cases  in  which  he  has  seen  recoveiy  after  apparently  unequivocal  sym- 
ptoms of  basal  and  presiunably  tuberculous  meningitis.  In  one  of  the 
earliest  of  these  he  had  taken  charge  of  the  child  during  the  absence  of 
his  senior  physician  and  supposed  on  its  recovery  that  it  had  not  really 
suffered  from  meningitis,  to  which  the  other  replied :  "  You  examine  a  case 
as  authorities  direct,  you  diagnose  as  they  tell  you,  you  treat  the  patient  as 
they  advise,  and  when  the  treatment  succeeds  you  throw  up  your  diagnosis." 

In  cases  of  non-tuberculous  basal  meningitis,  the  less  rapid  course  and 
less  fatal  tendency  of  the  disease  enables  us  to  use  the  above  described 
method  of  treatment  with  more  hope,  and  success  has  followed  it.  If.  as 
seems  probable,  the  epidemic  cases  are  essentially  of  the  same  pathology  as 
those  which  occur  sporadically,  the  treatment  which  we  believe  may  save  life 
in  the  latter  cases,  ought  sometimes  to  succeed  in  the  former.  Bat  here  the 
evidence  seems  to  be  strong  that  leeches  and  blisters,  purging,  mercury,  and 
potassium  iodide  are  all  useless,  if  not  injurious,  and  that  the  most  promis- 
ing treatment  is  by  assiduous  feeding  (by  the  nostrils  or  by  the  rectum  if 
needful),  by  administering  brandy,  and  by  giving  opium  in  proportion  to  the 
patient's  age.  This  drvig  was  long  ago  recommended  by  Burdon  Sanderson 
in  England,  by  Ziemssen  in  Germany,  and  more  recently  by  Stille  in 
America. 

In  cases  of  meningitis  with  symptoms  of  effusion,  the  attempt  has  been 
made  to  diminish  the  pressure  in  the  skull  by  paracentesis  between  the  first 
and  second  lumbar  vertebrae.  Unfortunately  the  success  of  this  measure  has 
been  veiy  slight ;  but  being  apparently  free  from  danger,  it  seems  likely  to 
be  of  more  service  for  the  purpose  of  bacterial  diagnosis  between  the  tuber- 
culous bacillus  and  the  Diplococcus  intracellular  is,  D.  lanceolatus,  and 
Streptococcus  pyogenes.  We  may  hope  that  such  a  diagnosis  may  some  day 
give  reasonable  hope  of  effectual  treatment  by  the  ajDpropriate  antitoxic 
serum. 

The  yet  bolder  plan  of  trephining  the  skull  and  tajDping,  draining,  or 
irrigating  the  subarachnoid  spaces  has  been  repeatedly  tried,  but  in  every 
case — excepting  that  of  Dr  Wallis  Ord  and  Mr  Waterhouse  in  a  child  be- 
tween five  and  six  years  old,  which  was  published  in  the  '  Lancet '  in  1894 
(i,  p.  597) — the  result  has  been  unsatisfactory. 

A  less  severe  method  of  relieving  pressure,  recommended  by  Barlow  and 
Lees,  is  paracentesis  of  the  tympanic  membrane  on  both  sides,  and  they 
record  cases  in  which  puriform  exudation  was  thus  evacuated  and  the  patient 
recovered. 

Hydrocephalus.* — Among  the  diseases  to  which  infants  and  young 
children  are  liable  is  distension  of  the  cei'ebral  ventricles  with  fluid. 

Origin  and  pathology. — Hydrocephalus  is  sometimes  congenital.  At 
birth  the  foetal  head  may  be  so  large  as  to  prevent  its  passage  until  it  has 
bui'st  or  has  been  perforated  by  the  instmments  of  the  accoucheur.  If  the 
enlargement  is  less  considerable,  expulsion  may  at  length  take  place,  and  the 
child  may  live  for  a  shorter  or  longer  time.  In  still  slighter  cases  the  head 
of  the  new-born  infant  is  noticed  to  be  softer  and  more  pulpy  than  natural, 
but  there  is  no  obvious  increase  of  size  until  a  few  weeks  have  passed. 
Among  twenty-six  cases  collected  by  Dr  Dickinson  ('  Lancet,'  ii,  1870)  there 

*  Synonyms. — Chronic  Hydrocephalus — Hydrocephalus  internns — Water  on  the  brain — 
Dropsy  of  the  Iicail. 
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were  foui-  in  whicli  the  disease  was  said  to  have  been  present  from  birth, 
sixteen  in  which  it  was  discovered  within  the  first  six  months,  and  six  in 
which  it  was  not  noticed  until  between  the  sixth  and  the  twenty-sixth 
month.  No  doubt  these  figures  express,  not  the  relative  frequency  of  the 
congenital  and  acquired  forms  of  the  disease,  but  the  number  of  congenital 
cases  among  them  seen  later  in  childhood.  Acquired  hydrocephalus  arises 
later  than  in  any  of  Dr  Dickinson's  cases.  He  insisted  on  the  fre- 
quency with  which  water  on  the  brain  occurs  in  cases  of  riclcets,  and 
Huguenin  says  it  is  very  common  for  rachitic  children,  if  they  are  attacked 
with  whooping-cough  and  bronchitis,  to  acquire  hydi'ocephalus.  In  like 
manner  the  occasional  association  of  hydrocephalus  with  congenital  stjphiUs 
is  supposed  to  depend  on  a  defective  growth  of  the  cranial  bones. 

A  few  striking  instances  of  its  occurrence  in  several  children  of  the  same 
father  and  mother  have  been  recorded.  Frank  saw  in  one  family  six,  m 
another  seven  cases.  Golis  reported  the  case  of  a  woman  who  aborted  six 
times  in  succession  A\dth  dead  hydrocephalic  foetuses  at  the  sixth  month, 
and  bore  three  living  children,  two  of  whom  died  of  the  same  disease  Avhen 
eighteen  months  and  three  years  old  respectively.  These  cases,  which  seem 
all  to  be  congenital,  were  probably  due  to  intra-uterine  lues. 

Acquired  hydrocephalus  has  sometimes  been  ascribed  to  an  injuiy,  but 
this  is  very  doubtful.  In  many  cases  the  membranes  at  the  base  of  the 
brain  are  found  opaque  and  adherent ;  but  it  can  only  be  seldom  that 
hydrocephalus  arises  out  of  acute  meningitis.  In  the  epidemic  form  of  that 
affection  such  a  termination  has  been  recorded,  and  also  in  the  simple  basal 
form ;  but  there  is  no  evidence  of  its  following  tuberculous  meningitis,  nor 
from  the  rarity  of  recovery  could  we  expect  it. 

Huguenin  speaks  positively  of  having  seen  hydrocejDhalus  begin  with 
acute  symptoms  exactly  like  those  of  (non-tubercular)  infantile  lepto- 
meningitis ;  but  instead  of  ending  fatally,  they  subsided  and  passed  into 
those  of  chronic  enlargement  of  the  head.  He  says  that  in  such  instances 
he  has  found  the  pia  mater  at  the  base  of  the  brain  thickened  and  opaque, 
and  the  choroid  plexuses  also  showing  traces  of  a  former  inflammatoiy 
change.  In  a  case  of  this  kind  related  in  detail  by  Rilliet  and  Barthez, 
where  the  early  active  symptoms  lasted  six  days,  it  is  expressly  stated  that 
the  ventricular  fluid  contained  only  a  trace  of  albumen,  that  the  ependyma 
was  normal,  and  that  there  were  no  adhesions  of  the  pia  mater  at  the  base. 

It  is  doubtful  whether  the  physical  and  chemical  properties  of  the  hydro- 
cephalic fluid  enable  one  to  determine  whether  the  morbid  process  was  of  a 
passive  or  of  an  inflammatory  origin.  The  normal  cerebro-spinal  fluid  is  well 
known  to  be  of  very  low  specific  gravity,  and  to  contain  scarcely  a  trace  of 
albumen ;  and  in  some  cases  of  hydrocephalus  the  fluid  has  possessed  similar 
properties,  with  the  same  proportion  of  potass  to  soda  salts,  and  of  phos- 
phates to  chlorides.  In  other  cases  the  fluid  has  been  of  higher  specific 
gravity,  and  has  contained  from  3  to  11-5  parts  of  albumen  in  1000  ;  and 
this  is  supposed  to  be  a  proof  of  the  inflammatoiy  nature  of  the  exudation. 
The  presence  of  leucocytes  or  of  minute  flakes  of  lymph  is  probably  safer 
evidence,  for  Dr  Fagge  observed  no  less  than  four  instances  of  the  fluid 
being  almost  free  from  albumen  in  cases  which  were  of  inflammatory  origin. 
The  patients  were  all  adults,  and  there  was  no  reason  to  believe  that  thev 
had  had  hydrocephalus  for  more  than  a  few  months. 

Hilton  and  subsequent  pathologists  have  shown  that  there  is  sometimes 
closure  of  the  aqueduct  of  Sylvius,  and,  more  frequently,  occlusion  by  adhe- 
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sions  of  the  pia  mater  at  the  lower  angle  of  the  fourth  ventricle,  or  by  pres- 
sm-e  on  the  veins  of  Galen  obstructing  the  return  of  blood  from  the  choroid 
plexus*  Hilton  believed  that  such  mechanical  obstruction  is  often  the  cause 
of  hydrocephalus,  by  preventing  the  outflow  of  the  norinal  intra-ventricular 
fluid  into  the  subarachnoid  space  of  the  cord,  which  ought  to  occur  when- 
ever increase  in  the  physiological  activity  of  the  brain  leads  to  an  increase 
of  its  supply  of  blood. t  The  origin  of  the  obstruction  would  in  most  cases 
be  inflammatory,  but  the  result  would  be  passive  exudation. 

Other  cases  are  probably  due  to  intra-uterine  disease  or  errors  of  develop- 
ment, and  others  again  are  exclusively  and  directly  inflammatoiy,  or  rather, 
irritative  exudation.  That  the  decision  is  difficult  is  not  surprising  when  we 
remember  that  in  the  far  more  frequent  and  accessible  cases  of  ascites  and 
hydrothorax,  it  is  often  difficult  to  decide  how  far  an  exudation  is  active  and 
due  to  irritation,  or  passive  and  due  to  obstruction. 

Anatomy.- — The  quantity  of  water  found  in  the  ventricles  in  cases  of 
long  standing  is  sometimes  very  great ;  six,  eight,  and  even  twenty  pints 
have  been  measured  after  death.  In  exti-eme  cases  the  hemispheres  are 
transformed  into  a  thin  shell,  perhaps  not  more  than  a  line  or  two  in  thick- 
ness, so  that  it  is  difficult  to  understand  how  they  retained  any  of  their 
functions.  The  distinction  between  the  white  and  the  grey  matter  is  lost ; 
and  the  sulci,  if  visible  at  all,  appear  only  as  shallow  grooves  beneath  the 
pia  mater. 

The  nerve  cells  are  said  to  be  more  or  less  completely  atrophied ;  but 
accurate  histological  details  seem  to  be  still  needed.  The  corpora  striata 
and  the  thalami  are  flattened  out,  as  are  the  crura  cerebri  and  the  pons. 
The  weight  of  the  brain  is  in  most  cases  much  reduced.  Some  of  the  laore 
delicate  structures,  such  as  the  septum  lucidum  and  the  soft  commissure, 
are  defective  or  absent,  probably  in  consequence  of  the  stretching  to  Avhich 
they  have  been  subjected.  The  foramen  of  Monro  and  the  aqueduct  between 
the  third  and  fourth  ventricles  Avhen  not  occluded  are  widely  dilated.  The 
ependyma  is  generally  thick,  tougher  than  natural,  and  of  an  opaque  white 
or  grey  colour,  while  its  surface  is  covered  with  translucent  beads  which  give 
it  an  appearance  aptly  compared  by  Moxon  to  the  leaf  of  an  ice-plant. 

Under  the  name  of  Hydrncephalus  externus  a  condition  has  l)een 
described  in  which  the  seat  of  the  effusion  is  said  to  be  the  subdural  (arach- 
noid) space.  No  doubt  this  may  be  the  case  where  there  is  an  extreme 
degree  of  malformation  of  the  brain,  as  in  some  microcephalic  or  anencepha- 
lous  foetuses,  but  othei-wdse  the  occurrence  of  external  hydrocephalus  is 
veiy  dubious.  The  classical  example  is  that  of  James  Cardinal,  recorded  by 
Dr  Bright,  who  died  in  1824,  at  the  age  of  twenty-nine,  in  Guy's  Hospital. 

*  See  Cruveilhier,  torn,  iii,  p.  385;  and  Hilton  on  'Rest  and  Pain/  3rd  ed.,  p.  23,  and 
figs.  1,  2,  8,  and  9,  with  Mr.  Jacobson's  note,  p.  39.  Also  a  case  of  occlusion  of  the  aque- 
duct with  hydrocephalus,  reported  by  Dr  Fawcett  ('Path.  Trans.,'  1897). 

t  It  is  difficult  to  see  why  the  fluid  should  continue  to  be  poured  out  under  the  increased 
pressure  which  must  necessarily  result,  and  which  certainly  is  present  in  most  cases  of 
hydrocephalus.  Moreover,  since  the  adhesions  themselves  are  the  results  of  a  more  or  less 
widely  diffused  meningitis,  such  as  is  often  attended  with  an  inflammatory  change  in  the 
ependyma,  it  would  seem  more  reasonable  to  regard  this  as  the  cause  of  the  effusion  than 
to  adopt  Hilton's  theory.  It  is  well  known  that  in  one  and  the  same  case  the  various 
serous  membranes  may  pour  out  fluids  of  very  different  specific  gravity;  and  it  is  not 
improbable  that  the  ventricles  of  the  brain  may  continue  to  secrete  a  fluid  containing 
scarcely  any  albumen,  even  when  the  process  is  inflammatory.  But  the  question  can  only 
be  settled  by  careful  observations  as  to  the  state  of  the  openings  into  the  fourth  ventricle 
in  a  series  of  cases  of  hydrocephalus  in  which  the  physical  and  chemical  properties  of  the 
fluid  are  also  accurately  determined.— C.  H.  F. 
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The  total  quantitj-  of  fluid  in  this  case  was  seven  or  eight  pints,  and  all  of 
it,  with  the  exception  of  one  pint,  lay  beneath  the  dura  mater  at  the  time 
of  the  autopsy.  There  was,  however,  a  hole  in  the  corpus  callosum,  and 
Bright  himself  supposed  that  the  ventricles  were  the  original  seat  of  the 
effusion.  Wilks  always  believed  that  the  rupture  through  the  corpus  callo- 
sum did  not  take  place  till  just  before  death ;  and  the  case  cannot  be  fairly 
cited  as  one  of  external  hydrocephalus  (see  Catalogue  of  Guy's  Museum,  No. 
1000). 

Congenital  hydrocephalus  is  often  associated  with  malformation  of  other 
pai'ts  as  well  as  the  brain.  It  is  found  in  combination  with  spina  bifida, 
and  in  one  of  these  cases  at  Guy  s  Hospital  the  central  canal  of  the  cord  was 
greatly  dilated. 

A  certain  degree  of  secondary  dilatation  of  the  ventricles  is  common 
in  cases  of  cerebellar  tumour;  and  sometimes,  when  the  cranium  l>ecomes 
enlarged,  the  disease  has  been  mistaken  for  primary  hydrocephalus,  until 
a  new  growth  is  discovered  at  the  autopsy.  In  these  cases  the  tumour 
probably  presses  on  the  veins  of  Galen  and  thus  produces  passive  effusion 
into  the  ventricles. 

Enlargement  of  the  head  is  usually  the  first,  as  well  as  the  principal 
symptom  of  hydrocephalus.  Among  forty-five  cases  collected  by  the  late  Dr 
Charles  West  there  were  twelve  in  which  the  frequent  repetition  of  fits  first 
drew  attention  to  the  disease,  four  in  which  it  began  with  some  other  indi- 
cation of  cerebral  disturbance,  and  six  in  which  it  arose  out  of  an  acute 
attack  ;  in  the  remaining  twenty-three  cases  no  definite  cerebral  SATnptom 
preceded  tlie  discoveiy  that  the  head  was  increasing  in  size. 

The  effect  of  the  disease  upon  the  ci-anial  bones  is  to  separate  them 
more  and  more  widely  except  at  the  base.  Trousseau  compared  the  change 
to  the  falling  back  of  the  petals  of  an  opening  flower.  The  frontal  bone 
rises  vertically  above  the  eyebrows,  or  even  overhangs  them  ;  the  temporal 
and  parietal  bones  arch  outwards,  so  as  to  hide  the  ears  when  the  scalp  is 
viewed  from  above ;  the  occipital  bone  extends  back^vards  almost  hori- 
zontally. Thus  the  head  may  acquire  an  enonnous  circmnference.  Dr 
Dickinson  had  under  his  care  a  child  nine  months  old,  in  whom  it  measured 
thirty-one  inches,  and  instances  in  which  it  ultimately  reached  forty  and 
even  fifty-two  inches  are  cited  by  Trousseau.  A  strange  contrast  is  afforded 
by  the  shape  of  the  face,  which  appeai-s  unnaturally  small,  with  angular 
features  and  a  sharp  chin.  The  base  of  the  skull  is  generally  narrow,  with 
shallow  fossae.  The  presence  of  the  fluid  in  the  anterior  cornua  of  the  ven- 
tricles affects  the  orbital  plates,  so  that  they  become  convex  downwards 
and  thus  arises  a  cm'ious  symptom  of  the  disease  :  part  of  the  iris,  and  even 
of  the  pupil  is  hidden  by  the  lower  lid,  while  the  sclerotic  above  the  cornea 
is  exposed  to  view. 

The  vertex  of  the  head  forms  an  open  area,  which  corresponds  with  the 
natural  fontanelles,  expanded  so  as  to  meet  together  between  the  parietal 
bones  and  dividing  the  two  halves  of  the  frontal  bone  by  a  cleft  that 
reaches  nearly  to  the  root  of  the  nose.  There  is  always,  however,  a  work 
of  ossification  going  on  which  tends  to  cover  the  brain  in,  in  spite  of  the 
process  of  expansion  which  is  going  on.  In  examining  the  crania  of  hydro- 
cephalic children  whose  death  occurred  while  the  disease  was  in  progress. 
Dr  Fagge  found  that  the  original  outlines  of  the  bones  were  still  pfainly 
visible,  but  that  they  were  surrounded  by  broad  zones  of  new  osseous 
material,  marked  by  radiating  lines  which  showed  the  direction  of  their 
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growth.  The  closure  of  the  skull  is  often  hastened  br  the  formation  of 
ossa  triquetra,  which  may  be  felt  loose  in  the  membrane.  The  date  at 
which  it  is  completed  varies  widely  in  different  individuals ;  in  Dr  Bright's 
patient,  Cardinal,  the  anterior  fontanelle  is  said  to  have  been  finally  ossified 
at  about  the  twenty-seventh  year.  As  a  rule  the  shape  of  a  hydrocephalic 
skull  approaches  that  of  a  sphere.  It  often,  however,  appears  somewhat 
quadi-ilateral,  from  the  projection  of  the  frontal  and  parietal  eminences. 
The  bones  have  no  diploe ;  they  are  generally  very  thin,  and  are  sometimes 
translucent ;  but  where  life  had  been  prolonged  past  middle  age  they  have 
been  found  greatly  thickened.  The  museum  of  Guy's  Hospital  contains  a 
specimen  of  extensive  ossification  of  the  dura  mater,  which  was  taken  from  a 
case  of  this  kind. 

The  separation  of  the  cranial  bones  by  accumulation  of  fluid  within  the 
skull  is  not  altogether  confined  to  infants.  There  is  a  classical  case,  re- 
corded by  Matthew  Baillie,  of  a  boy,  aged  seven,  whose  skull  had  appeai-ed 
to  be  firmly  united,  but  in  whom  at  the  time  of  death  there  was  an  interval 
of  three  quarters  of  an  inch  at  the  sagittal,  and  one  of  half  an  inch  at  the 
coronal  suture.  Dr  Dickinson  savs  that  the  same  thinof  has  been  known  to 
occur  in  adults  ;  but  even  in  children  it  is  exceedingly  infrequent  when  the 
bones  have  once  become  interlocked. 

Physical  signs. — In  well-marked  cases  of  hydrocephalus  it  is  easy  to 
transmit  a  wave  of  fluctuation  from  one  hand  to  the  other  across  the  dis- 
tended scalp.  The  skin  and  the  subcutaneous  tissues  are  exceedingly  thin, 
and  the  ramifications  of  large  veins  are  often  plainly  visible  through  the 
scanty  hair.  The  head  may  be  translucent,  like  a  hydrocele,  when  a  candle 
is  held  behind  it :  and  in  Cardinal's  case  this  was  observed,  if  the  sun  was 
shining  behind  him,  until  he  was  fourteen  years  old. 

One  may  sometimes  obtain  a  bruit  de  pot  feU,  on  percussing  a  hydro- 
cephalic head,  especially  when  the  mouth  is  open. 

Eilliet  and  Barthez  maintained  that  in  cases  of  hydrocei^halus  the  systolic 
murmur,  which  is  audible  on  listening  over  the  fontanelle  of  a  healthy  child, 
is  not  to  be  discovered  :  bvit  more  recent  observers  have  plainly  heard  it, 
although  they  admit  that  it  is  sometimes  absent.  Even  under  nonnal 
conditions  this  cranial  murmur  is  only  audible  until  the  fifth  month. 

Symptoms. — A  hydrocephalic  infant  is  often  unable  to  raise  its  head 
from  the  pillow,  and  an  older  child  sits  with  the  head  resting  on  the  table, 
or  walks  with  it  carried  between  his  hands,  "  just  as  a  milkmaid  steadies  her 
pail." 

In  those  rare  instances  in  which  a  skull  already  ossified  expands  under 
the  influence  of  the  disease  (as  in  Baillie's  patient  already  referred  to),  head- 
ache, stupor,  and  paralysis  of  all  the  limbs  may  be  present  long  before  any 
enlargement  is  noticed.  Such  cases  are  transitional  between  the  hvdro- 
cephalus  of  early  childhood  and  that  of  adult  life.  But  in  young  children 
in  whom  the  cranial  cavity  readily  yields,  it  is  often  surpi'ising  how  few 
svmptoms  of  cerebral  disturbance  can  be  made  out,  even  when  the  quantity 
of  fluid  is  already  large.  Headache  is  often  present ;  and  the  children  some- 
times show  that  they  are  in  pain  by  restlessness  and  a  sad  whining  cry. 
Vomiting  is  of  frequent  occurrence,  and,  like  the  headache,  it  is  apt  to  be 
excited  by  movement,  esi^ecially  when  the  child  sits  up. 

The  sight  sometimes  remains  good  throughout  the  Avhole  course  of  the 
disease ;  but  in  most  cases  there  is  blindness  from  an  early  stage,  and  the 
optic  discs  are  found  white  and  atrophied.    Perhaps  this  sometimes  occurs 
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as  the  direct  result  of  pressure  on  the  optic  tracts ;  but  iu  many  instances  it 
is  secondaiy  to  "  choking  "  or  neui'itis.  Huguenin  examined  thi-ee  infants 
with  congenital  hydrocephalus  between  the  tAventieth  and  the  thirty-fifth 
day  after  birth,  and  in  each  case  found  the  discs  reddened  and  swollen 
(  Stall  uiigs/Ki/jiUe  J. 

The  hearing  is  seldom  impaired;  as  Dr  Dickinson  remarks,  a  young 
child  who  is  perfectly  blind  may  at  once  recognise  its  mother  by  her  voice. 
The  smell  is  said  to  be  sometimes  absent,  and  the  olfactory  lobes  atrophied, 
but  probably  in  such  cases  there  would  be  other  malformations  of  the 
nervous  centres  as  well.  The  taste  seems  often  to  be  perverted;  for 
the  appetite  is  voracious  and  indiscriminate. 

Impairment  of  the  muscular  power  of  the  limbs  may  be  present  in  all 
degrees,  from  a  slight  faihire  of  co-ordination  in  standing  or  walking  up  to  a 
total  paralysis.  Spasmodic  affections  of  various  kinds  occur,  nystagmus 
especially,  but  also  partial  clonic  or  tonic  spasms  of  the  limbs,  and  some- 
times general  eclampsia.  The  legs  and  anns  are  often  stunted  in  their 
growth  and  their  muscles  undeveloped. 

In  some  cases  of  congenital  hydrocephalus  there  is  no  advance  of  intelli- 
gence from  the  time  of  birth  onwards.  In  others  the  brain  develops  to 
some  extent,  but  veiy  slowly,  so  that  during  childhood  such  jjatients  would 
generally  be  classed  as  imbeciles. 

Cardinal,  whose  head  grew  from  a  fortnight  after  birth  until  he  was  five 
years  old,  learnt  to  walk  soon  after,  went  to  school,  and  soon  learnt  to  read 
well  and  to  write  a  little  ;  but  he  was  obliged  to  give  up  writing  from  the 
headache  caused  by  stooping  over  the  desk.  His  health  was  tolerable  until 
the  age  of  twenty-three,  when  epileptic  fits  began  to  occtir.  When  he  was 
twenty-nine  years  old  his  memoiy  was  weak,  and  it  did  not  retain  dates 
and  periods  of  time  ;  it  was  said  that  he  had  never  been  known  to  dream. 
There  was  something  childish  and  irritable  in  his  manner,  and  he  was 
easily  provoked.  He  was  stated  not  to  have  sexual  desire,  but  he  was 
fond  of  society  and  affectionate  to  his  mother.  His  voice  was  childish,  weak, 
and  somewhat  hoarse.  He  died  in  his  thirtieth  year,  in  1824,  having  become 
exceedingly  feeble,  with  symptoms  of  phthisis. 

In  the  Fulbourn  Asylum  the  late  Dr  Bacon  had  a  female  patient,  aged 
fifty-three,  whose  head  measured  twenty-seven  inches  in  circumference  ;  yet 
she  could  sing  and  talk,  and  was  not  without  memoiy  or  intelligence. 

In  some  rare  cases,  in  Avhich  hydrocephalus  is  thus  arrested,  the  intel- 
lectual faculties  are  said  to  reach  normal,  and  the  name  of  the  author  of 
'  Vanity  Fair '  has  often  been  cited  as  an  illustrious  example  of  the  fact. 
But  probably  the  difficulty  of  distinguishing  a  rachitic  enlargement  of  the 
head  from  "  water  on  the  brain  "  has  not  been  sufficiently  taken  into 
account. 

For,  strange  as  it  must  appear,  it  is  a  fact  that  errors  have  not  infre- 
quently been  committed,  even  by  skilled  observers,  as  to  the  presence  of 
water  on  the  brain,  and  it  has  sometimes  turned  out  that  the  disease  was 
only  rickets.  This  particular  blunder  may  be  avoided  by  measuring  the  cir- 
cumference of  the  skull,  and  comparing  it  with  Avhat  it  should  be,  according 
to  the  age  of  the  child,  in  a  table  of  standard  measurements,  such  as  one 
which  is  given  by  Huguenin.  The  same  writer  says  that  even  where  the 
yielding  of  the  softened  bones  leads  to  an  accumulation  of  ventricular  fluid 
in  a  rachitic  infant,  the  ophthalmoscope  shows  the  true  character  of  the 
case,  since  the  optic  discs  are  unaffected.    It  is,  however,  doubtful  whether 
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these  tests  apply  to  the  cases  which  there  is  really  most  danger  of  confusing 
with  hydrocephalus,  namely,  the  rare  condition  which  will  be  described  as 
hypertrophy  of  the  brain*  (p.  850). 

Course. — The  course  and  termination  of  hydrocephalus  vary  widely  in 
different  cases.  Sometimes  the  disease  undergoes  a  rapid  advance,  and 
destroys  life  in  a  few  months  by  coma  or  by  a  succession  of  epileptiform 
seizures.  Very  often  the  child  dies  through  some  intercurrent  malady, 
such  as  measles  or  whooping-cough.  In  certain  very  rare  cases  the  fluid 
makes  its  way  through  the  skull,  and  may  even  be  discharged  externally. 
Rokitansky  once  saw  it  poured  out  through  the  open  sutures  and  diffused 
beneath  the  tissues  outside  the  cranium.  Several  writers  have  recorded 
instances  in  which  it  has  escaped  through  the  nose,  or  even  through  the 
upper  eyelid  (see  a  remarkable  case  by  Dr  StClair  Thomson,  with  analyses 
of  the  cerebro-spinal  fluid  by  Dr  Halliburton,  '  Proc.  R.  Soc.,'  1900).  When 
the  discharge  takes  place  into  the  nasal  fosste  it  is  supposed  that  the  eth- 
moid bone  must  have  been  loosened  from  its  attachments  by  the  pressure  to 
which  it  is  subjected,  just  as  a  skull  is  separated  into  constituent  parts  by 
being  filled  with  pus  and  then  with  water. 

In  1884-5  the  writer  had  a  child  under  his  care  in  Guy's  Hospital  with  extreme 
hydrocephalus,  whose  case  is  worthy  of  note  from  its  having  been  under  continuous  obser- 
vation from  the  beginning  of  the  disease  till  its  end.  The  patient  was  a  remarkably  fine 
boy,  six  years  old,  and  free  from  family  pi-oclivity  to  disease  of  the  brain.  He  first,  while 
living  in  the  country,  beg:in  to  lose  power  over  his  bladder,  then  he  had  occasional  fits, 
vomiting,  headache,  and  staggering,  with  slight  loss  of  power  in  the  limbs,  and  then  dim- 
ness of  sight.  We  found  optic  neuritis.  It  was  at  first  thought  that  there  was  a  tumour 
of  the  superior  vermiform  process  pressing  on  the  veins  of  Galen  and  causing  secondary 
hydrocephalus;  but  the  subsequent  course  of  the  disease  did  not  confirm  this  supposition. 
The  child  went  through  a  slight  attack  of  diphtheria.  The  head  gradually  enlarged,  the 
gait  became  feeble,  complete  blindness  with  double  optic  atrophy  followed,  and  at  last  he 
hiy  passive  and  almost  motionless  in  bed  with  incontinence  of  fajces  and  urine,  but  almost 
always  free  from  pain  and  with  no  convulsions  or  paralysis.  During  the  last  few  weeks 
there  was  tonic  contraction  of  the  arms  with  ankle  clonus,  and  for  the  first  time  rapid  loss 
of  flesh.  He  died  at  the  age  of  eight,  having  lived  nearly  two  years  in  the  hospital  (Dec. 
18th,  1885).  Post  mortem  all  the  organs  were  healthy,  except  the  nervous  system.  The 
brain  was  distended  by  serous  effusion  in  both  ventricles.  The  skull  was  completely 
ossified.  The  central  canal  of  the  cord  was  wider  than  usual  in  the  cervical  region,  and 
there  was  early  sclerosis  of  one  lateral  column.  There  were  no  adhesions  about  the  fourth 
ventricle  nor  signs  of  meningitis  anywhere,  except  some  adhesions  and  thickened  dura 
mater  over  the  orbital  plates. 

Prognosis. — Sometimes  the  disease  may  undergo  arrest  after  a  time,  and 
as  the  child  grows  older  the  increased  size  of  the  head  ceases  to  be  con- 
spicuous. Some  years  ago,  in  examining  the  body  of  a  man  aged  forty- 
three,  who  had  been  killed  by  an  accident,  Dr  Fagge  found  well-marked 
hydrocephalus,  probably  a  residue  from  childhood  ;  unfortunately  no  infor- 
mation as  to  the  man's  mental  capacity  or  attainments  could  be  obtained. 
Such  persons  have  been  known  to  live  to  advanced  age.  It  is,  however, 
believed  that  cases  of  this  kind  have  a  marked  tendency  to  relapse,  and  that 
there  is  special  risk  of  it  at  the  time  when  the  ossification  of  the  skull  is 
finally  completed.  In  most  cases  death  closes  a  melancholy  scene  before  the 
child  has  reached  three  years. 

Treatment. — The  treatment  of  hydrocephalus  is  unsatisfactory.  As 
niio-ht  be  expected,  diuretic  drugs  are  those  chiefly  prescribed,  such  as 
small  quantities  of  grey  powder  or  of  calomel,  pills  containing  mercury  and 

*  I  suppose  a  case  of  this  kind  occurred  to  me  at  the  Evelina  Hospital  of  which  I 
have  unfortunately  preserved  no  notes.  During  the  child's  life  the  presence  of  hydro- 
cephalus was  never  doubted  by  me,  nor  by  anyone  who  saw  it;  but  when  the  skull  was 
opened  it  was  found  to  contain  nothing  but  a  large  solid  brain.  — C.  H.  F, 
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squill  in  doses  adapted  to  the  age  of  the  patient,  the  liquor  hydrargyii  per- 
chloridi,  and  iodide  of  potassium.  It  is  doubtful  whether  benefit  is  ob- 
tained by  such  remedies,  notwithstanding  the  two  remarkable  cases  cited 
by  Sir  Thomas  Watson.  In  Lord  Herbert's  Life  (c.  1625)  he  relates  the 
following  marvel :  "  My  cosen,  Athelstan  Owen,  having  an  hydrocephale  in 
that  extremity  that  his  eyes  began  to  start  out  of  his  head,  and  his  tongue 
to  come  out  of  his  mouth,  ...  I  prescribed  for  him  the  decoction  of  two 
diuretic  roots,  which  after  he  had  drank  four  or  five  days,  he  urined  in 
that  abundance  that  his  head  by  degrees  returned,  to  its  ancient  figure, 
and  all  other  signs  of  health  appeared." 

The  frequent  presence  of  rickets  in  hydrocephalic  children  suggests  the 
administration  of  cod-liver  oil  and  of  the  preparations  of  iron;  and  these 
do  not  exclude  such  more  direct  treatment  as  is  afforded  by  digitalis,  iodide, 
or  acetate  of  potass,  or  the  perchloride  of  mercury,  if  it  should  be  deemed 
advisable. 

Of  local  modes  of  treatment,  one  consists  in  the  application  of  jjressure 
to  the  head.  Fonnerly  it  was  usual  to  cover  the  whole  of  the  scalp  with 
strips  of  adhesive  plaster.  But  it  has  since  been  found  sufficient  to  sur- 
round the  head  with  a  fillet  of  elastic  webbing,  two  or  three  inches  wide, 
and  carefully  adjusted,  so  as  not  to  cause  redness,  or  to  impress  the  pattern 
of  the  material  upon  the  skin.  Cai'e  must  also  be  taken  to  shift  it  from 
time  to  time,  so  that  it  may  not  irritate  the  frontal  eminences.  The 
necessity  for  such  jDrecautions  is  shown  by  the  fact  that  sloughing  of  the 
integuments,  leading  to  the  death  of  the  patient,  has  occurred  when  they 
have  been  neglected.  Dr  Dickinson  speaks  in  high  terms  of  this  procedure, 
and  says  that  it  may  be  expected  to  succeed  in  arresting  the  disease  in  the 
majority  of  cases,  provided  that  the  child  is  young  and  that  the  enlargement 
of  the  head  is  of  recent  development. 

One  instance,  which  he  relates  in  detail,  is  that  of  a  boy,  aged  thirteen  months,  whose 
skull  had  been  growing  out  of  proportion  to  the  rest  of  the  body  for  nine  months,  and 
measured  twenty-two  inclies  round.  The  eyes  were  depressed.  There  were  occasional 
convulsive  attacks.  An  elastic  bandage  was  put  on,  and  it  was  worn  for  three  years,  being 
renewed  as  often  as  was  necessary.  Diuretics  and  cod-liver  oil  were  given  during  the  same 
period.  Within  four  months  the  circumference  of  the  head  became  reduced  to  20^  inches. 
At  the  end  of  the  treatment  the  bones  were  fully  ossified;  and  although  the  head,  which 
was  tlien  completely  covered  with  hair,  measured  21^^  or  21f  inches,  its  disproportionate 
size  was  much  less  conspicuous.  The  position  of  the  eyes  was  natural.  There  had  been  no 
convulsions  for  eighteen  mouths.  The  child,  at  this  time  more  than  four  years  old,  was 
•sensible,  and  could  make  use  of  simple  words  for  talking;  but  his  memory  was  deficient. 

Paracentesis  of  the  head  with  a  small  trocar,  at  the  outer  angle  of  the 
great  fontanelle,  has  been  recommended  by  some  physicians,  and  it  has  been 
perfonned  on  several  occasions  at  Guy's  Hospital.  Perhaps  the  best  thinc^ 
that  can  be  said  in  its  favour  is  still  the  fact  that  in  a  case  recorded  many 
years  ago  by  Mr  Greatwood,  a  hydrocephalic  child,  having  accidentallv  fallen 
upon  a  nail  which  penetrated  its  skull,  recovered  after  three  pints  "of  fluid 
had  slowly  escaped  through  the  wound.  Cases  are  also  on  record  of  recovery 
ufter  evacuation  of  fluid  through  the  nose.  Scarcely  less  successful 
results  have  been  reported  after  paracentesis;  but  most  of  the  cases  do 
not  stand  criticism.* 

Only  a  small  quantity  of  fluid  (not  more  than  two  or  thi-ee  ounces)  should 
be  withdrawn  at  a  time,  on  account  of  the  danger  of  setting  up  convulsions. 

*  See,  for  example,  the  late  Dr  West's  remarks  in  1842  on  fifty-six  cases  of  hydro- 
cephalus treated  by  tapping  the  skull  ('Lectures  on  Diseases  of  Cliildren  '  n  Ism  •  ^nH 
those  of  Sir  Samuel  Wilks  ('  Diseases  of  the  Nervous  System,'  p.  175).       '         ^  ' 
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If  the  result  appears  to  be  good,  the  tapping  may  be  repeated  again  and 
again,  a  bandage  being  applied  in  the  intei-vals.  The  injection  of  iodine 
into  the  distended  ventricles  has  occasionally  been  practised,  and  has  not 
been  followed  by  death ;  but  there  is  no  ground  for  supposing  that  it  does 
good.  After  having  several  times  practised  paracentesis,  Dr  Eustace  Smith 
has  seen  no  decided  benefit  result,  and  sometimes  decided  evil,  and  Dr 
Goodhart  speaks  but  little  more  favourably  of  the  operation.  In  the  one 
case  in  which  the  writer  advised  it  the  results  were  disastrous.  Mr  Watson 
Cheyne  has  reported  three  cases  in  which  "  drainage  "  of  the  ventricle  into 
the  subdural  space  was  accomplished  by  means  of  catgut  threads.  The 
results  were  not  satisfactory  (Brit.  Med.  Assoc.,  August,  1898). 

Of  late  years  paracentesis  has  been  performed  in  the  lumbar  region  in 
cases  of  hydrocephalus  as  well  as  in  tuberculous  meningitis.  It  is  a  mode 
of  removing  the  fluid  from  the  ventricles  more  gradually  and  more  safely 
than  by  puncturing  the  skull.  Some  cases  seem  to  have  benefited  by  the 
operation,  and  it  deserves  further  trial. 

Hydroceplmlus  of  adult  life. — This  is  a  very  rare  condition.  Dean 
Swift  is  said  to  have  died  of  it  in  1745,  when  seventy-seven  years  old,  after 
an  illness  of  three  years'  duration ;  but  one  cannot  speak  confidently  of  the 
fact.  Watson  records  the  case  of  a  young  and  successful  barrister,  who, 
after  one  or  two  sudden  attacks  of  unconsciousness,  became  dull,  stupid, 
and  insensible,  and  at  length  died ;  the  only  alteration  found  in  the  brain 
was  the  presence  of  a  large  quantity  of  serous  fluid  in  the  ventricles. 

Anatomically  there  is  a  close  correspondence  between  cases  of  this 
kind  and  those  of  hydrocephalus  occurring  in  childhood.  Similar  changes 
are  found  in  the  ependyma  of  the  ventricles ;  it  is  tough  and  thick,  and 
may  be  granular  to  the  touch,  or  may  have  a  pitted  aspect  like  that  of  the 
capsule  of  the  liver  in  some  cases  of  perihepatitis ;  the  floor  of  the  third 
ventricle  bulges ;  and  the  membranes  at  the  base  are  thickened,  oj^aque, 
and  matted  together.  The  quantity  of  the  fluid  varies ;  it  has  not  exceeded 
fourteen  ounces  in  the  cases  observed  at  Guy's  Hospital,  Whenever  its 
characters  have  been  recorded,  it  was  clear,  and  contained  very  little  albu- 
men. The  cranial  bones  are  generally  thin,  and  there  is  deficiency  of  the 
diploe ;  the  interior  of  the  skull  is  marked  by  sharp  ridges,  with  furrows 
between  them,  which  correspond  to  the  sulci  and  gyri  of  the  hemispheres 
and  are  obviously  caused  by  the  outward  pressure  of  the  brain.  There  is 
marked  flattening  of  the  hemispheres. 

Clinically,  the  relation  between  the  hydrocephalus  of  adult  life  and  that 
of  childhood  is  one  of  contrast  rather  than  resemblance.  The  enlarge- 
ment of  the  head,  which  renders  the  diagnosis  of  the  latter  so  easy,  is  want- 
ing in  the  fomier  ;  and  the  symptoms  present  scarcely  distinguish  it  from 
other  chronic  affections  of  the  brain. 

The  following  are  the  most  remarkable  among  fifteen  cases  extracted 
from  the  records  at  Guy's  Hospital  by  Dr  Fagge.  In  all  of  them  the  ven- 
tricles were  dilated  with  effusion.  The  additional  facts  added  in  brackets 
were  observed  in  the  cases  which  came  under  the  present  writer's  view. 

1.  A  man  aged  twenty-three,  a  patient  of  Dr  Wilks,  said  that  he  had  been  well  until  a 
year  before,  when  he  noticed  a  numbness  in  his  feet  and  legs,  which  gradually  extended  up 
to  his  face.  He  had  kept  his  bed  for  three  mouths.  A  fortnight  back  he  once  found 
himself  unable  to  micturate,  so  that  a  catheter  had  to  be  used.  Within  the  last  weeks  he 
had  had  two  fits,  in  which  he  was  insensible.  On  admission  there  was  a  slight  convergent 
squint;  the  pupils  were  dilated;  the  optic  discs  were  ill-defined  and  red,  with  some 
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plugging  of  the  veius  niid  retinal  liaeniorrliages.  He  had  numbness  of  the  feet  and  legs, 
and  of  the  face  about  the  mouth.  He  did  not  chew  his  food  properly ;  portions  of  it  would 
fall  out  of  his  mouth  while  he  was  eating.  His  mind  seemed  not  to  be  clear;  and  his  state- 
ments varied.    He  passed  his  urine  into  the  bed.    After  a  few  days  he  died  suddenly. 

2.  A  man,  aged  thirty-two,  under  the  care  of  Dr  Pavy,  had  been  obliged  to  give  up  work 
eighteen  months  before  his  admission  into  the  liosi)ital,  on  account  of  a  pain  in  the  head. 
Nine  months  ago  he  lost  his  speech,  had  right  hemiplegia,  and  was  insensible  for  three 
weeks.  From  tliat  time  his  memory  was  imperfect.  Eight  days  before  his  death  he  again 
became  affected  with  partial  hcmipregia  and  inability  to  speak.  He  passed  his  urine  and 
fseces  under  him.  During  the  last  few  hours  of  his  fife  he  had  a  series  of  fits,  which  began 
in  the  left  side  of  the  face,  and  in  which  the  eyes  were  turned  to  the  right. 

3.  A  man,  aged  fifty-seven,  a  cooper,  was  taken  in  with  partial  right  hemiplegia,  which 
had  come  on  suddenly  four  days  previously,  while  he  was  in  the  act  of  striking  a  piece  of 
iron;  he  managed,  however,  to  get  home  afterwards,  the  distance  being  half  a  mile.  He 
did  not  seem  very  ill  on  admission,  and  looked  a  strong,  healthy  man;  but  he  died  rather 
suddenly,  nine  days  after  the  attack.  [In  addition  to  immense  distension  of  the  ventricles, 
with  roughening  of  the  ependyma,  there  was  in  this  case  softening  of  the  superficial  parts 
of  the  corpora  striata,  and  granule-masses  were  discovered  with  the  microscope.] 

4.  A  man,  aged  fifty-five,  was  admitted  for  chronic  dilatation  of  the  stomach,  in  order 
that  the  treatment  with  the  stomach-pump  might  be  carried  out.  But  he  became  light- 
headed, and  two  days  later  he  was  convulsed  and  fell  into  a  semi-comatose  condition,  in 
which  he  lay  groaning  and  muttering  until  at  the  end  of  a  few  hours  he  died.  He  had 
complained  of  severe  pains  in  the  head  three  months  before. 

5.  A  boy,  aged  fifteen,  who  had  two  sisters  in  an  asylum,  was  taken  in  with  very  obscure 
symptoms.  He  was  anajmic;  he  vomited  occasionally;  there  was  slight  fever;  some  of 
the  superficial  glands  were  swollen ;  he  complained  of  pains  in  the  head  and  in  the  back  of 
the  neck.  After  a  time  his  mind  began  to  wander;  he  lay  on  his  side,  with  his  legs  drawn 
up;  he  answered  questions  slowly  and  unwillingly;  his  eyes  were  half  closed  and  pupils 
dilated ;  the  temperature  was  now  below  normal,  sometimes  not  above  97°.  He  died  very 
gradually. 

6.  A  man,  aged  twenty-two,  was  admitted  under  Dr  Habershon  in  1871  for  severe 
cerebral  symptoms.  He  had  once  fallen  from  a  scaffold,  striking  the  left  side  of  his  head ; 
and  was  insensible  for  a  fortnight,  with  bleeding  from  the  mouth,  the  nose,  and  the  left  ear. 
At  the  end  of  three  months  he  resumed  his  work,  but  was  noticed  to  be  strange  in  manner. 
Seven  months  before  his  death  he  was  attacked  with  violent  headache  and  shivering.  He 
gradually  became  unable  to  stand,  and  passed  his  urine  and  fteces  under  him.  While  in  the 
hospital,  he  lay  all  day  in  a  drowsy  condition.  He  would  answer  questions,  but  soon  began 
to  ramble  in  his  talk.  He  was  occasionally  sick,  his  pupils  were  dilated,  and  his  head  was 
drawn  back.  Two  months  before  his  death  he  had  a  fit ;  and  a  month  later  a  second  one. 
After  this  he  lay  perfectly  still,  saying  nothing,  and  eating  no  solid  food ;  towards  the  last 
he  became  extremely  emaciated.  [Besides  well-marked  indications  of  chronic  meningitis, 
and  a  greatly  dilated  state  of  the  ventricles,  the  anterior  and  middle  lobes  of  the  brain 
were  adherent  to  the  dura  mater  at  the  base,  especially  on  the  left  side.  There  was  a  little 
ochrey-yellow  discoloration,  extending  into  the  brain-substance,  no  doubt  the  result  of  efPu- 
sion  of  blood  at  the  time  of  the  injury.  The  foi-amen  of  Magendie  at  the  apex  of  the  fourth 
ventricle  appeared  to  be  closed,  so  that  the  case  might  be  cited  in  support  of  Hilton's 
theory  of  hydrocephalus  (p.  825).    The  ventricular  fluid  contained  scarcely  any  albumen.] 

7.  A  man,  aged  thirty,  a  patient  of  Dr  Wilks,  died  in  the  hospital  in  1876  from  disease 
of  the  aortic  valves  and  bronchitis.  Towards  the  last  he  seems  to  have  had  no  marked 
cerebral  symptoms,  but  when  admitted  he  was  comatose,  passing  urine  and  fseces  under 
him,  and  remained  so  for  several  days  before  he  gradually  recovered  consciousness.  His 
coma  began  with  a  succession  of  fits,  and  while  in  the  ward  he  had  one  or  two  attacks 
affecting  the  left  side.  He  seemed  intelligent,  and  answered  questions  readily.  Eight 
years  before,  when  he  was  a  healtliy  young  man,  he  had  fallen  from  a  ladder,  and  cut  his 
head.  He  was  brought  home  insensible,  was  delirious  for  two  days,  and  was  laid  up  for 
eleven  weeks.  Ever  after  he  was  unable  to  do  any  hard  work.  His  memory  failed  him,  he 
had  headache,  and  feeling  on  the  left  side  of  the  body  gradually  became  defective.  His 
first  fit  occurred  five  years  before  his  admission.  [Besides  distension  of  the  ventricles  and 
the  aqueduct,  which  held  fourteen  ounces  of  fluid,  there  was  a  repaired  fracture  of  the  base 
of  the  skull,  and  the  brain  on  its  under  surface  was  discoloured.] 

It  is  clear,  from  the  cases  just  recorded,  that  in  the  adult  diagnosis 
between  hydrocephalus  and  other  chronic  cerebral  diseases  is  exceedingly 
difficult,  if  not  impossible.  Hemiplegia  is  sometimes  present,  and,  with 
eclampsia  and  vomiting,  might  easily  lead  to  the  diagnosis  of  a  cerebral 
tumour. 
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Huguenin  attempted  to  give  a  clinical  account  of  the  hydrocephalus 
of  adults ;  but  his  description  of  the  symptoms  by  no  means  corresponds 
with  our  experience.  He  speaks  of  the  affection  as  bearing  the  closest  re- 
semblance to  general  paralysis  of  the  insane,  and  reports  two  cases  in  which 
the  resemblance  undoubtedly  existed,  although  there  was  no  delire,des 
grandeurs.  His  cases  only  afford  additional  proof  of  the  variety  of  aspects 
that  the  disease  may  assume,  and  of  the  difficulty  of  its  diagnosis. 

In  the  last  two  of  our  cases  acquired  hydrocephalus  was  attributed  to  a 
severe  fall  on  the  head,  and  in  one  of  Huguenin's  patients  it  was  traced  to  a 
railway  collision.  He  refers  to  cases  in  which  persons  who  had  experienced 
blows  or  falls  on  the  head,  after  suffering  for  several  months,  or  even  for 
years,  have  at  length  recovered  ;  and  remarks  that  the  chief  symptoms  are 
headache,  giddiness,  and  other  distressing  sensations,  which  often  cause 
the  patient  to  withdraw  himself  from  society. 

A  patient  of  my  own,  a  bank  porter,  Imd  seven  years  before  received  a  blow  on  the  head 
from  a  heavy  door  of  an  iron  safe;  ever  since  he  had  been  liable  to  pain  in  the  occiput, 
vertigo,  and  a  peculiar  light  feeling  in  the  head.  Sometimes  he  was  free  from  these 
symptoms  for  weeks,  but  the  least  tiling  affected  his  head,  so  that  he  could  take  scarcely 
any  stimulant.  Reading  often  made  him  feel  giddy ;  and  he  had  been  obliged  to  go  out  of 
church  ou  account  of  indescribable  discomfort.  Once  he  complained  of  uuinbuess  in  the 
left  side  of  his  head,  and  again  of  feeling  as  if  his  collar  were  too  tight.  The  optic  discs 
were  normal.  The  perchloride  of  mercury  was  more  useful  than  any  other  medicine  to  this 
patient;  on  one  occasion  it  entirely  kept  off  his  symptoms  for  about  a  year.  He  also  look 
bromide  of  potassium  and  the  amnioniated  tincture  of  valerian;  and  a  blister  was  once 
applied  to  the  back  of  the  neck. — C.  H.  F. 


Diseases  of  the  Dura  Mater. — These  are  far  less  important  than  those 
of  the  pia :  the  most  common  is  pachymeningitis  secondary  to  injury  or 
disease  of  the  bone.  The  primaiy  inffammatory  thickening  of  the  cervical 
dura  described  above  (p.  675),  has  no  analogue  in  the  skull. 

Plastic  thrombosis  of  the  sinuses  of  the  dura  mater.  This  is  rare  as  a 
primary  affection,  though  frequent  as  a  result  of  injury.  It  consists  in 
plugging  of  one  or  more  of  the  sinuses  with  a  firm  clot,  Avhich  becomes 
closely  adhei'ent,  sometimes  laminated,  and  finally  undergoes  organisation 
into  permanent  tissue.  To  von  Dusch  and  Gerhardt  we  are  indebted  for 
the  best  account  of  it.  It  has  also  been  described  as  "  marasmic  "  and  as 
"  simple  "  thrombosis. 

In  the  first  edition  of  this  work  Dr  Fagge  could  only  refer  to  a  single 
case  fi'om  the  records  of  Guy's  Hospital.  Dr  Pitt,  in  his  '  Gulstonian 
Lectures  '  for  1890,  quotes  eight  additional  cases  from  the  same  source. 
Three  were  in  infants,  two  in  patients  between  20  and  30  years  of  age, 
and  three  between  40  and  46  ;  two  of  the  adult  patients  were  men,  and 
three  women.    The  following  account  is  chiefly  taken  from  these  lectures. 

The  most  usual  seat  of  the  thrombus  is  the  longitudinal  sinus  ;  some- 
times it  extends  into  the  tributary  veins,  so  that  the  hemispheres  are 
covered  with  a  coiling  worm-like  pattern ;  sometimes  it  is  prolonged  into- 
one  of  the  lateral  sinuses.  In  some  instances  haemorrhage  in  the  pia  seems 
to  have  occurred  as  a  consequence  of  this  affection,  in  others  the  substance 
of  the  brain  has  been  found  much  ecchymosed  or  in  a  state  of  red  softening. 

There  are  certain  conditions  which  favour  this  form  of  thrombosis,  and! 
mav,  therefore,  suggest  a  suspicion  of  its  presence.  It  has  been  observed 
in  ill-nourished  infants,  six  months  or  a  year  old,  Avho  have  suffered  severely 
from  diarrhcea  for  some  weeks  before  their  death.    Such  cases  generally 
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resemble  those  of  the  "  spurious  liydrocephalus  "  described  at  p.  806,  but 
with  the  addition  of  some  more  definite  cerebral  symptoms,  such  as 
nystagmus,  squinting,  ptosis,  facial  paralysis,  and,  most  frequently,  rigidity 
of  the  neck,  back,  or  limbs.  The  fontanelle  is  generally  sunken,  but  m 
one  of  Gerhardt's  cases  it  became  tense  towards  the  last. 

In  adults,  adhesive  thrombosis  of  the  cerebral  sinuses  and  veins  may 
occur  like  clotting  of  the  femoral  vein,  after  enteric  fever,  or  parturition, 
especially  when  much  blood  has  been  lost.  Such  cases  have  been  described 
as  "  thrombosis  from  marasmus,"  distinct  from  infective  thrombosis.  It 
sometimes  also  occurs  in  cases  of  pneumonia,  and  in  the  course  of  phthisis  or 
chronic  Briglit's  disease,  in  any  condition  of  feeble  cardiac  power  with  lia- 
bility to  venous  stagnation. 

Dr  James  Taylor,  in  '  Allbutt's  System '  (vol.  vii,  p.  574),  refers  to  cases 
of  thrombosis  of  the  lonixitudinal  or  cavernous  sinuses  which  occur  in 
chlorotic  girls,  apparently  as  the  result  of  anaemia. 

The  recognition  of  plastic  or  adhesive  thrombosis  of  a  cerebral  sinus 
is  rarely  possible  during  life.  In  its  clinical  features  it  resembles  the  more 
common  affections  of  meningitis  or  tumour  of  the  vault  of  the  brain.  En- 
gorofement  of  veins  running  from  the  anterior  fontanelle  of  an  infant  to  the 
neighbourhood  of  the  temples  and  ears,  and  the  occurrence  of  epistaxis 
have  been  described,  as  signs  of  plugging  of  the  longitudinal  sinus  ;  and 
oedema  over  the  mastoid  process  as  pointing  to  obstruction  in  the  corre- 
sponding lateral  sinus.  In  the  chlorotic  cases  severe  headache  and  vomiting 
have  been  observed,  followed  in  some  cases  by  hemiplegia  and  septic  neuritis. 

A  curious  case  was  reported  by  Dr  Hyslop  from  the  West  Riding  Asylum, 
of  a  woman  suffering  from  acute  mania,  who  lost  all  her  symptoms  for  a 
period  coincident  with  the  appearance  of  haematoma  of  the  ears  and  oedema 
of  the  mastoid  region  and  of  the  orbits,  Avhich  was  believed  to  depend  on 
temporaiy  plugging  of  the  sinuses  ('  Brain,'  April,  1886,  p,  90). 

The  duration  of  the  thi'ombosis  is  variable  ;  it  may  last  several  weeks, 
or  death  may  occur  a  few  days  after  its  commencement,  so  far  as  this  can 
be  determined  from  the  clinical  history  of  the  case.  The  lumen  of  the 
obstructed  vein  or  sinus  may,  however,  be  restored  and  recovery  ensue. 

It  is  doubtful  whether  we  have  any  direct  means  of  preventing  coagula- 
tion in  the  sinuses.  In  one  remarkable  case,  the  late  Dr  Moxon  believed 
that  salicylate  of  soda  was  of  great  benefit. 

Infective  thrombosis  of  the  sinuses. — Far  more  common  than  the  last- 
described  condition  is  one  of  septic  thrombosis  of  the  sinuses. 

This  is  always  secondary  ;  the  thrombosis  is  soft  and  granular,  and  the 
endothelium  is  no  longer  smooth  and  thin.  Anatomically  it  has  the  same 
relation  to  the  last  lesion  as  septic  phlebitis  has  to  adhesive  inflammation  of 
a  vein,  and  it  is  as  dangerous  as  the  same  process  elsewhere ;  bacteria  are 
always  present,  commonly  streptococci. 

It  is  most  often  the  result  of  otorrhoea,  with  caries  of  the  petrosal  bone, 
but  sometimes  follows  compound  fractures  of  the  skull,  or  caries  of  the 
bones  of  the  nose  or  other  parts,  or  facial  carbuncle.  In  fact,  its  causes  are 
identical  with  those  of  cerebral  abscess  (cf.  p.  789). 

It  often  leads  to  abscess,  or  to  meningitis  ;  or  the  septic  phlebitis  may 
spread  from  the  lateral  sinus  down  the  internal  jugular  vein  and  produce 
purulent  lobular  pneumonia  on  that  side,  or  general  pyaemia 

Dr  Pitt  found  36  cases  recorded  at  Guy's  Hospital  in  the  twenty  years, 
1870  to  1889.    They  were  all  secondary:  22  were  due  to  septic  suppura- 
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tiou  of  the  ear;  7  followed  fracture  of  the  skull,  and  3  carbuncle  of  the 
face;  only  one  (a  case  of  pyaemia)  was  caused  by  a  distant  lesion. 

In  15  of  these  cases  there  was  also  lobular  pneumonia;  in  i  general 
pyaemia  ;  in  three  abscess  of  cerebrura  (1)  or  cerebellum  (2) ;  and  in  5 
meningitis. 

He  found  the  most  frequent  seat  of  intra-cranial  thrombosis  (whether 
simple  or  septic)  to  be  the  lateral  sinus  (36  cases  out  of  44),  next  the  longi- 
tudinal (12),  and  next  the  cerebral  veins  (7).  The  other  sinuses  affected 
were  the  cavernous  (4),  circular,  and  superior  and  inferior  petrosal.  The 
greater  liability  of  the  labial  sinus  depends,  no  doubt,  on  the  frequency  of 
septic  thrombosis  from  caries  of  the  middle  ear  and  mastoid  cells. 

This  condition  can  only  be  recognised  Avhen  local  symptoms  of  the 
primary  disorder,  such  as  otorrhoea  or  tenderness  over  the  mastoid  process, 
or  enophthalmos,  give  a  local  interpretation  to  the  general  signs  of  intra- 
cranial disease.  The  temperature  is  often  veiy  high,  seldom  normal  as  in 
cases  of  cerebral  abscess.  Rigors  are  usually  present,  with  headache,  vomit- 
ing, and  sometimes  diarrhoea. 

Treatment. — In  cases  with  local  symptoms,  the  mastoid  bone  should  be 
trephined,  and  a  suppurating  lateral  sinus  may  thus  be  reached  and  opened. 
With  the  happy  audacity  of  modern  surgery,  this  has  been  repeatedly  per- 
formed, and  the  patient's  life  saved.  Moreover,  to  prevent  extension  of  the 
septic  phlebitis  down  the  internal  jugular  vein,  that  vessel  has  next  been 
ligatured,  opened,  and  washed  out ;  and,  lastly,  the  upper  segment  has  been 
fastened  to  the  surface  of  the  neck,  so  as  to  give  free  external  exit  to  the 
products  of  inflammation  in  the  skull.  At  Guy's  Hospital,  Mr  Lane  had  a 
successful  case  of  this  kind  in  a  boy  ten  years  old,  in  August,  1888  ;  and  Mr 
Ballance,  of  St  Thomas's  Hospital,  brought  before  the  Medical  Society  of 
London  (March  31st,  1890),  four  similar  cases,  two  of  which  were  brilliantly 
successful.  Earlier  cases  are  recorded  in  Macewen's  classical  Avork  on 
'  Pyogenic  Diseases  of  the  Brain.' 

Hcematoma  of  the  dura  mater* — There  is  a  condition  which  was  for 
many  years  a  puzzle  in  pathology,  and  is  not  without  clinical  interest. 
It  consists  in  the  presence  of  one  or  more  membranous  layers  on  the  inner 
surface  of  the  dura  mater,  within  the  so-called  arachnoid  cavity.  When 
recent  they  are  soft  and  vascular,  but  in  course  of  time  they  may  become 
tough,  white,  and  fibrous,  so  as  to  resemble  in  appearance  the  dura  itself. 
Virchow  in  one  instance  counted  six  or  seven  layers,  and  the  membrane  often 
extends  over  the  greater  part  of  one  hemisphere  or  symmetrically  over  both. 
The  layers  adhere  at  their  margins  so  as  to  form  a  closed  sac,  or  a  series 
of  sacs,  and  are  generally  attached  more  firmly  to  the  inner  face  of  the 
dura  mater  than  to  the  outer  surface  of  the  pia ;  but  the  cyst  is  sometimes 
perfectly  unattached,  so  that  it  falls  out  as  soon  as  the  subdural  space  is 
opened.  A  considerable  quantity  of  blood,  either  recent  or  taAvny-brown 
with  age,  is  found  between  the  layers,  which  are  often  deeply  stained  Avith 
htematoidin  ;  or  the  spaces  may  be  filled  Avith.  a  thin  serous  fluid,  sometimes 
containing  cholesterine. 

In  1845,  Prescott  Hewett,  in  a  paper  read  before  the  Royal  Medical 
and  Chirurgical  Society,  maintained  the  opinion  (which  had  before  been 
advocated  by  Houssard  and  Baillarger)  that  the  starting-point  of  this  dis- 
ease is  an  effusion  of  blood.  But  a  fcAv  years  afterwards  VirchoAv  gave 
powerful  support  to  the  doctrine  (previously  upheld  by  Bayle  and  by 
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Hodgkin),  that  the  earliest  morbid  change  is  an  inflammation  of  the  dura 
mater;  this,  he  supposed,  becomes  hypersemic,  and  exudes  upon  its  under 
surface  a  delicate  material,  ricUy  supplied  with  wide  thm-walled  vessels, 
which  rupture  and  xield  the  blood  that  is  so  commonly  found  extravasated. 
Virchow's  view  has  been  adopted  by  most  of  those  who  have  since  written  on 
the  subject ;  and  his  name,  pachymeningitis  ha^morrhagica,  '  has  met  with 
general  acceptance. 

Huguenin  still  maintains  that  the  disease  begins  as  a  haemorrhage ;  and 
if  his  observations  are  correct,  one  can  hardly  escape  from  the  conclusion 
which  he  draws ;  in  any  case  the  best  designation  seems  to  be  the  old  one 
of  "  hfematoma  of  the  dura  mater,'"'  which  leaves  the  question  of  its  ongm 
open.  In  a  majority  of  instances  the  affection  is  merely  a  complication^  of 
cerebral  atrophy,  whether  senile,  or  due  to  intemperance,  or  associated  with 
general  paralysis  of  the  insane.  Huguenin  believes  that  in  many  cases  of 
general  paralysis  he  has  been  able  to  trace  the  earliest  stage  of  a  haematoma, 
in  the  presence  of  a  soft  layer  of  blood-clot,  spread  out  over  the  convolutions, 
having  its  greatest  thickness  (2  mm.)  opposite  the  parietal  eminence,  and 
gradually  thinning  o£P  towards  its  margins.  This  substance  comes  away  in 
shreds  from  the  dura  mater,  with  which  it  has  no  vascular  connection. 
Moreover,  the  microscope  shows  that  the  clots  contain  at  this  period  nothing 
but  a  network  of  coagulated  fibrin,  blood-discs,  and  leucocytes.  After- 
wards the  clot  undergoes  organisation,  vessels  are  developed  in  it,  and 
become  continuous  with  those  belonging  to  the  dura  mater,  which  now  looks 
more  or  less  injected.  Subsequent  changes  lead  to  the  formation  of  thick 
membranes,  with  blood  or  sermn  between  the  layers.  So  that  apparently 
the  same  anatomical  result  may  have  its  origin  in  either  haemorrhage  or 
inflammation. 

Admitting  that  some  cases  are  primarily  hsemorrhagic.  Osier  has  de- 
scribed others  in  which  delicate  "■  false  membranes  have  been  seen  on  the 
inner  surface  of  the  dura,  vascular,  but  without  any  trace  of  hemorrhage. 

The  most  usual  seat  of  this  lesion  is  over  the  upper  surface  of  the  hemi- 
spheres, corresponding  to  the  dura  lining  the  parietal  bones.  In  about  half 
the  recorded  cases  it  has  been  bilateral. 

Hsematoma  of  the  dura  mater  occurs  more  often  in  men  than  in  women. 
It  is  met  with  chiefly  in  those  who  are  advanced  in  life,  but  occasionally  it 
may  be  seen  much  earlier;  in  1864  Wilks  showed  to  the  Pathological 
Society  a  specimen  taken  from  a  young  adult.  It  is  often  found  in  asylums 
and  workhouse  infirmaries,  though  very  rarely  in  the  deadhouse  of  a  general 
hospital ;  the  specimen  just  mentioned  came  from  the  dissecting-room,  the 
subject,  a  "  half-witted  "  young  man,  having  died  in  a  workhouse. 

Among  the  causes  of  hsematoma  are  enumerated  chronic  affections  of 
the  lungs  or  kidneys,  anaemia,  scurvy,  and  haemophilia.  Injuries  to  the 
head  seem  occasionally  to  produce  it.  In  1885  Dr  Quain  showed  to  the 
Pathological  Society  a  specimen  taken  from  a  farmer,  aged  fifty-eight,  who 
had  for  three  years  suffered  from  cerebral  symptoms,  following  a  fall  from 
his  cart,  when  he  received  a  large  scalp  wound,  and  was  stunned. 

Excessive  anaemia,  particularly  Addison's  ansemia  gravis,  and  chronic 
alcoholism,  appear  to  be  best  established  as  predisposino-  causes. 

Sometimes  the  only  symptom  of  haematoma  of  the  dura  is  a  fatal 
apoplectic  seizure,  from  outpouring  of  fresh  blood  between  the  membranes 
of  an  old  coagulum ;  and  often  the  lesion  is  found  in  those  who  have  died 
of  general  paralysis  of  the  insane,  without  unusual  symptoms. 
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Huguenin  relates  the  case  of  au  intemperate  man,  aged  thirty-one,  wlio  about  two  years 
before  his  death  began  to  complain  of  severe  headache,  and  who  one  day  fell  down  uncon- 
scious, with  a  slow,  full  pulse,  contracted  pupils,  transitory  convulsive  movements  of  the 
right  side,  and  partial  paralysis  of  the  right  side  of  the  face.  After  twenty-four  hours  he 
gradually  recovered  his  senses  and  got  up  ;  but  he  continued  to  suffer  from  pain  in  the  head, 
slowly  lost  his  memory  and  intelligence,  and  dually  had  another  seizure  which  proved 
fatal  in  four  days.  The  brain  was  found  atrophied,  with  dilated  ventricles,  and  there 
was  a  haematoma  on  each  side  consisting  of  a  membranous  sac  divided  into  compartments. 

That  it  is  possible  for  hjematoma  to  subside  after  giving  rise  to  well- 
marked  symptoms  appears  from  the  following  cases  of  Griesinger  and 
Bouillon  Lagrange.  So  little  is  positively  known  of  recoveries  from  aay 
organic  disease  of  the  brain,  that  they  are  well  worthy  of  record. 

The  first  case  was  recorded  by  Bouillon  Lagrange,  and  quoted  by  Huguenin: — A 
man,  aged  seventy-five,  who  was  suftering  from  drowsiness  and  failing  in  memory,  had  a 
fall  from  his  horse.  Though  not  injured  outwardly,  he  became  deeply  unconscious, 
with  right  hemiplegia.  At  the  end  of  two  months  he  was  comatose  and  almost  totally 
paralysed;  he  was  unable  to  speak,  and  passed  his  motions  under  him.  After  this,  however, 
he  gradually  began  to  improve,  he  regained  his  senses  and  his  memory,  he  recovered  the 
use  of  his  limbs,  and  when  two  more  mouths  had  elapsed  he  was  considered  to  be  cured. 
He  remained  well  for  six  months,  and  then  he  was  mui'dered.  On  a  post-mortem  examina- 
tion, beside  a  recent  injury  to  the  skull,  the  back  part  of  the  right  hemisphere  was  found 
to  be  flattened  by  a  cyst,  which  adhered  to  the  visceral  arachnoid  and  contained  three  or 
four  spoonfuls  of  a  bloody  liquid. 

Griesinger  ventured  to  infer  the  presence  of  dural  haematoma  in  a  man,  aged  fifty- 
seven,  who  recovered  and  was  in  good  health  at  the  time  when  his  case  was  published.  He 
had  been  a  spirit-drinker,  and  for  about  five  months  had  suffered  from  severe  headache, 
extreme  drowsiness,  and  confusion  of  ideas.  His  gait  then  became  unsteady,  his  pupils 
were  contracted,  his  pulse  was  rather  irregular,  and  there  seemed  to  be  slight  paralysis  of 
the  left  facial  nerve.  He  would  sleep  all  day  long,  and  passed  his  urine  in  his  bed;  but  at 
the  end  of  a  month  he  began  to  improve,  and  in  about  ten  days  from  that  time  he  was 
perfectly  well.  Griesinger  confesses  not  only  that  he  anticipated  a  fatal  issue,  but  also 
that  he  expected  to  find  a  rapidly  growing  cerebral  tumour. 

Meningeal  hcemorrhage. — When  blood  is  found  effused  into^  and  under 
the  pia  mater,  the  symptoms  are  those  of  cerebral  haemorrhage  producing 
apoplexy  or  hemiplegia  or  both.  The  effusion  is  usually  a  large  one,  the 
symptoms  severe,  and  the  fatal  issue  not  long  delayed.  The  cases  referred 
to  on  p.  754  of  eclampsia  in  cases  of  cerebral  haemorrhage,  are  most  often, 
possibly  always,  cases  of  rupture  of  a  vessel  in  the  meninges  covei*ing  the 
hemispheres  in  the  neighbom-hood  of  the  motor  tract. 

In  a  woman  who  was  more  than  once  under  the  writer's  care  with  sym- 
ptoms of  mitral  stenosis,  complicated  by  embolism  of  the  femoral  artery,  and 
subsequently  of  the  radial,  death  followed  about  eight  hours  after  a  sudden 
attack  of  apoplexy,  and  meningeal  as  well  as  cerebral  luemorrhage  was 
found  after  death  (April,  1890). 

Congenital  meningeal  haemorrhage  sometimes  occui-s  during  protracted 
labour  from  interference  with  the  circulation.  It  may  prove  rapidly  fatal ; 
but  when  the  infant  survives,  atrophy  of  the  cortex  corresponding  -with  the 
haemorrhage  follows,  and  produces  a  remarkable  condition  marked  by  spas- 
modic movements,  and  described  as  congenital  choreiform  spasms. 
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AND  OTHER  CHRONIC  DISORDERS  DUE  TO  DIFFUSED 

LESIONS  OF  THE  BRAIN 

"Queinne  ego  servavi  in  campis  Gurgustidoniis, 
Ubi  Bombomachides  Cluiiinstaridysarchides 
Erat  impci  ator  summus,  Neptuni  nepos  !  " 

Plautus,  Miles  Gloriosus. 

General  Paralysis  of  the  Insane — History,  distinctive  characters,  and  nomen- 
clature— etiology — Symptoms,  stages  and  course — Eoxeptional  cases — 
Anatomy  and  pathology — Diagnosis — Prognosis —  Treatment. 

Other  forms  of  cerebral  atrophy — Senile — Alcoholic — Saturnine. 

Chronic  diffused  sclerosis  of  the  brain — Hypertrophy  of  the  brain. 

General  Paralysis  of  the  Insane.* — By  far  the  most  frequent  and 
important  of  diffused  as  distinct  from  local  cerebral  lesions,  is  a  disease 
which,  has  not  received  a  veiy  distinctive  or  appropriate  name,  but  is 
characteristic  in  its  anatomy,  its  symi^toms,  and  its  course.  With  the 
exception  of  a  slight  reference  in  the  works  of  Thomas  Willis,  the  cele- 
brated anatomist  and  physician,  who  died  in  1675.  the  earliest  mention  of 
this  disease  seems  to  have  been  made  bv  Jolin  Haslam,  in  1798.  In  the 
second  decade  of  the  nineteenth  centuiy  its  study  was  taken  up  in  France, 
and  the  first  complete  account  was  j^ublished  by  Calmeil  in  1826.  It  has 
since  attracted  much  attention  both  in  England  and  in  Germany,  and  has 
every  claim  to  be  considered  a  separate  disease.  Its  symptoms  and  course 
are  remarkably  definite ;  its  anatomy  is  constant,  and  brings  it  into  close 
relation  with  its  pathological  allies,  tabes  and  insular  sclerosis.  It  rarely 
supervenes  in  the  course  of  other  forms  of  insanity  :  and  the  impairment  of 
muscular  power  is  of  a  peculiar  kind,  so  that  the  mere  association  of  hemi- 
plegia or  paraplegia  with  unsoundness  of  mind  does  not  constitute  paralytic 
insanity.  Lastly,  it  differs  from  all  other  forms  of  mental  disorder  in 
having  a  constant  and  peculiar  anatomical  lesion  as  its  basis. 

Perhaps  the  best  name  is  "  Dementia  paralytica,"  but  in  Germany  the 
one  most  used  is  "  progressive  paralysis  of  the  insane,"  and  in  this  countiy 
"  General  Paralysis  of  the  Insane,"  or  more  briefly  "  General  Paralysis." 
It  foi-ms  a  large  proportion  of  the  cases  Avhich  in  popular  language  are 

*  Synonyms. — Dementia  paralytica— Softeniug  of  the  braiu  (in  part)— Cerebral 
atrophy  with  delusions — General  paresis — Chronic  meningo-eucephalitis — Degeneration  of 
the  cerebral  corte.v.  — i^r.  Folie  paralytique  — Polyparesie— Delire  des  grandeurs. — Germ. 
Progressive  aligemeine  Paralyse  der  Irren. 
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called  ■•  Softening  of  the  Brain ; "  and  its  importance  may  be  estimated 
from  the  fact  that  in  some  lunatic  asylums  as  many  as  one  in  four  of  all 
the  male  patients  are  said  to  suffer  from  it. 

jEtioJogy. — The  persons  most  apt  to  be  attacked  by  general  paralysis 
are  men  in  the  prime  of  life.  The  proportion  of  males  to  females  is 
variously  stated;  some  writers  give  it  as  eight  or  ten  to  one,  others  as 
somewhat  lower.  The  few  women  who  suffer  from  this  disease  almost  all 
belong  to  the  lower  classes,  whereas  among  men  it  is  most  common  in 
those  who  are  well  made  and  well  educated,  who  have  enjoyed  life  and  lived 
hard. 

The  age  at  which  it  usuall}'  occvu-s  is  between  thirty  and  fifty,  particu- 
larly about  thirty-eight  and  forty.  In  persons  over  sixty  it  is  scarcely 
ever  seen,  although  Austin  refers  to  one  instance  in  a  man  aged  seventy- 
six.  Those  who  live  in  towns  and  cities  furnish  a  far  larger  proportion  of 
cases  than  does  a  rm-al  population.  Thus  the  disease  is  rare  in  Ireland, 
in  the  Highlands  of  Scotland,  and  in  Wales. 

Paralytic  dementia  differs  from  other  forms  of  insanity  in  being  almost 
independent  of  inheritaiice  or  congenital  predisposition.  It  is  an  acquired 
disease. 

Until  lately  paralytic  dementia  was  generally  attributed  to  sexual  excesses. 
Dr  Sankey  found  that  at  Hanwell  a  large  projDortion  of  the  women  affected 
with  general  paralysis  had  led  irregular  lives.  Griesinger  attributed  the 
disease  to  excessive  emotional  agitation."  Austin,  Mickle,  and  Savage 
agree  that  it  often  follows  anxiety,  and  the  mental  strain  undergone  in 
securing  a  fortune,  particularly  when  combined  with  gambling  and  drink, 
late  hours  and  dissipation  :  and  in  like  manner  Hitzig  believes  that  it 
results  most  frequently  from  the  combination  of  hard  work  with  venereal 
excesses  and  indulgence  in  drink.  It  sometimes  follows  injuries  to  the  head, 
or  an  acute  febrile  disease.  Dr  Savage  finds  it  rare  in  epileptics,  and  fre- 
quent in  those  Avho  are  suffering  from  tabes.  He  believes  that  it  is  not 
caused  by  masturbation  or  sexual  excesses,  nor  by  excess  in  drink  any  more 
than  by  over-eating.  When  we  are  told  that  general  paralysis  is  most  often 
seen  in  fair  persons  with  grey  eyes,  we  must  remember  that  most  English- 
men are  xanthocroic  ;  and  if  most  patients  are  married  men,  this  is  true  of 
most  healthy  men  also  between  the  ages  of  thirty  and  fiiiy. 

Whatever  exciting  condition  may  determine  its  outbreak,  thei-e  is  in- 
creasing evidence  that  the  most  important  and  almost  necessary  ante- 
cedent of  general  paralysis,  as  of  tabes,  is  syphilis.  In  fact,  Fournier 
classes  tabes  and  general  paralysis  together  as  ■parasyjyliilides.  The  irre- 
gular lives,  the  sexual  excesses,  the  late  hours,  dissipation  and  drink 
probably  cause  General  paralysis  only  by  favouring  the  infection  of  syphilis. 
The  undoubtedly  frequent  co-existence  with  tabes  is  explained  by  both  forms 
of  chronic  sclerosis  being  sequelae  of  syphilis.  It  is  true  that  dementia 
paralytica  also  follows  insular  sclerosis,  and  that  no  evidence  of  lues  can  be 
found  in.  a  certain  minority  of  cases  among  men,  and  a  still  smaller  minority 
among  women.  It  is  also  true  that  most  persons  who  suffer  from  lues  never 
become  general  paralytics.  Hence,  as  so  often  is  the  aetiology  of  disease,  we 
must  be  satisfied  with  the  discovery  of  a  predisposing  condition,  and  regard 
the  efficient  cause  as  the  coincidence  of  this  predisposition  with  some  almost 
accidental  determining  occasion. 

Symptoms. — The  course  of  the  disease  is  usually  divided  into  three 
stages. 
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(a)  During  the  premonitori/  period  an  alteration  in  the  character  is  the 
chief  symptom.  Perhaps  the  man  is  extravagant  in  his  expenditui'e  ;  or 
he  may  be  dull  and  sulky  in  his  demeanour,  or  depressed  and  melancholy ; 
and  with  this  there  is  some  impairment  of  memoiy.  As  Dr  Blandford  says, 
SUCH  a  patient  is  regardless  of  appointments,  forgetful  of  the  time  of  meals, 
of  the  hour  of  going  to  bed,  and  the  like.  He  comes  and  goes,  scarcely 
noticing  those  about  him,  giving  absurd  and  conflicting  orders  to  his  ser- 
vants, and  falling  into  a  passion  if  they  are  not  instantly  executed.  He 
neglects  his  business,  and  is  careless  and  indifferent  about  Avhat  formerly 
interested  him.  He  may  commit  indecent  actions ;  but  if  he  exposes  his 
person  he  seems  not  to  know  what  he  is  doing ;  or  perhaps  he  assaults 
women,  without  regard  to  opportunity,  place,  or  consequences.  He  sleeps 
ill,  and  drinks  to  excess  from  inattention.  He  eats  hastily,  and  is  apt  to 
spill  his  food  on  his  dress.  He  is  neglectful  of  his  appearance,  and  his  dress 
is  inconcrruous  or  unsuitable  for  the  occasion.  All  this  time  there  is  no 
physical  change  detectable. 

Dr  Savage  notes,  among  these  early  or  premonitory  symptoms,  change  of 
expression  and  of  temper,  perversions  of  the  sense  of  smell,  muscular 
fatigue,  temporaiy  aphasia,  2^^^^^  ^laZ,  and  fits  of  unconsciousness  or  of 
convulsions.  He  also  has  frequently  observed  that  a  man  has  begun  to  fail 
in  a  handicraft  in  which  he  formerly  excelled. 

It  is  of  the  utmost  importance  that  the  distinctive  characters  of  in- 
cipient general  paralysis  should  be  well  known  to  the  general  practitioner, 
since  he  alone  is  likely  to  see  the  patient  at  this  period  of  his  disease. 

(&)  After  a  few  weeks,  or  at  the  end  of  a  month  or  two,  the  second 
stage  develops  itself,  and  the  patient  becomes  manifestly  insane.  He  now 
exhibits  delusions  which  are  connected  with  ideas  of  colossal  size,  or  magni- 
hcent  wealth,  or  extravagant  nmnbers.  He  says  that  he  can  walk  100  miles 
in  a  day,  or  write  10  tragedies  and  100  poems  in  the  same  space  of  time, 
or  that  he  is  going  to  make  his  fortune  by  buying  up  all  the  joint-stock 
banks,  or  that  he  is  about  to  marry  a  princess.  French  writers  give  to 
this  form  of  insanity  the  name  delire  des  grandeurs  ;  it  answers  to  Mickle's 
"  expansive  "  form.  These  "  large  delusions  "  are  not  maintained  from  day 
to  day,  nor  are  they  consistent  with  one  another.  In  fact  the  patient's 
mental  condition  is  one  of  progressive  decay.  He  is  very  self-satisfied,  full 
of  ideas  of  greatness,  importance,  and  riches  ;  but  he  takes  no  notice  of  the 
fact  that  the  palace  in  which  he  resides  is  really  a  madhouse,  and  that  the 
great  men  who  surround  him  are  lunatics  like  himself.  Thus  he  cares  much 
less  about  being  placed  under  restraint  than  other  insane  patients. 

In  some  instances,  however,  the  delusions  are  not  of  this  kind.  Bland 
ford  mentions  that  one  of  his  patients  thought  he  was  going  to  be  arrested, 
that  people  were  about  to  injure  him,  that  they  were  maligning,  or  would 
rob  him.  Yet,  although  his  symptoms  so  far  resembled  those  of  melan- 
cholia, this  man  was  often  cheerful  and  talkative ;  he  was  veiy  vain  of 
his  appearance,  and  enjoyed  his  meals. 

Again,  cases  of  general  paralysis  sometimes  begin  with  hypochondriacal 
fancies.  Such  patients  imagine  that  their  bowels  are  obstructed  ;  or  that 
their  body  has  become  very  small ;  and  the  term  "  micromania  "  has  been 
invented  to  contrast  Avith  "  megalomania,"  the  delusion  of  greatness  and 
power.  But  a  practical  aid  to  diagnosis  is  the  fact  that,  however  depressed 
such  patients  may  be  in  the  earlier  stage  of  the  disease,  they  eat  well  and 
become  fat  and  easy  in  mind  afterwards. 
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This  second  stage  of  general  paralysis  is  further  characterised  by  certain 
physical  symptoms,  Avhich  must  be  carefully  looked  for.  The  earliest  of 
them  is  usually  a  defect  of  articulation,  an  indistinctness  or  thickness  of 
speech,  or  a  hesitation  in  the  middle  of  a  sentence,  or  a  tendency  to  sub- 
stitute for  the  proper  word  another  of  which  some  letters  are  the  same,  with 
inability  to  pronounce  a  difficult  word  or  phrase  clearly,  leading  to  a 
slurred  and  slovenly  pronunciation,  like  that  which  marks  a  certain  stage 
of  drunkenness.  The  tongue,  when  protmded,  is  tremulous ;  that  is,'  it 
not  merely  shows  a  fibrillary  tremor — which  is  often  observed  in  persons 
who  are  in  perfect  health,  if  they  are  nervous  or  anxious — but  it  oscillates 
irregularly  to  and  fro,  and  cannot  be  held  quiet.  Sometimes  the  lips  are 
seen  to  quiver,  as  they  do  in  persons  about  to  burst  into  tears.  Austin 
adds  that  the  mouth  is  generally  closed,  that  the  lips  are  compressed,  and 
that  the  upper  one  is  straight,  its  natural  curves  being  obliterated.  The 
voice  loses  its  tone  and  becomes  harsh  in  quality. 

The  pupils  are  almost  always  unequal ;  and  they  are  sluggish  in  their 
reaction  to  light  and  to  accommodation.  As  a  rule  there  is  no  optic 
neuritis  to  be  found. 

In  some  cases  the  gait  becomes  tottering,  the  patient  Avalks  stiffly  and 
does  not  lift  his  feet  ;  he  straddles,  or  shambles  along,  and  stumbles  over 
any  obstacle  in  his  path.  The  movements  of  the  hands  may  also  be  im- 
paired ;  Griesinger  speaks  of  them  as  being  "  stiff ; "  objects  are  grasped 
convulsively,  and  suddenly  allowed  to  fall.  An  important  indication  of 
the  disease  at  this  stage  is  an  alteration  in  the  character  of  the  hand- 
writing— it  becomes  tremulous  and  uncertain,  words  are  omitted,  or  the 
same  sentence  is  written  over  and  over  again,  or  the  whole  becomes  an 
incoherent  jumble. 

The  knee-jerk  is  sometimes  found  to  be  absent ;  more  often  it  is  exag- 
gerated.   Irregularity  in  this  function  is  often  a  valuable  early  symptom. 

In  most  cases  one  or  more  "  fits  "  occur  during  this  period  of  the  dis- 
ease. These  may  be  of  various  kinds ;  the  patient  may  become  comatose, 
with  complete  paralysis,  anaesthesia,  and  abolition  of  reflex  movements, 
and  in  such  an  attack  he  may  die.  Or  he  may  be  less  deeply  insensible, 
with  loss  of  power  aft'ecting  one  side  only,  which  may  disappear  in  a  few 
hours.  In  many  cases  the  fits  are  epileptiform,  and  these  are  often  directly 
fatal.  Lastly,  the  patient  may  be  attacked  with  convulsions  without  be- 
coming insensible,  or  falling. 

Persons  affected  with  general  paralysis  in  its  second  stage  are  ex- 
ceedingly liable  to  paroxysms  of  rage  and  fury,  surpassing  in  violence 
those  that  occur  in  any  other  form  of  insanity  except  paroxysmal  mania. 
Even  in  an  asylmn  such  patients  cause  great  anxiety  and  trouble  to  those 
responsible  for  their  safety,  and  they  should  never  be  allowed  to  remain  in 
the  hands  of  their  friends  at  this  period  of  the  disease.  Blandford  remarks 
that  these  are  the  persons  who  sometimes  get  their  ribs  broken  by  atten- 
dants before  they  can  be  mastered.  They  make  the  most  desperate  efforts 
to  escape ;  or  tear  up  their  clothes  and  go  about  naked ;  and  they  are  often 
filthy  in  their  habits. 

After  a  variable  period,  a  week,  or  a  month,  or  a  longer  time,  these 
violent  symptoms  commonly  pass  off.  Blandford  remarks  that  ijersons 
affected  with  general  paralysis  are  always  more  feeble  in  cold  weather; 
during  the  heat  of  summer  they  may  regain  strength  to  a  surprising  extent, 
but  with  the  first  frosts  they  fall  back.    The  patient's  condition  may  even 


842 


GENERAL  PARALYSIS 


improve  so  much  that  he  is  able  to  leaA'e  the  asylimi,  and  the  disease  is 
perhaps  thought  to  be  cured  ;  but  all  writers  are  agreed  that  permanent 
recovery  is  the  rai-est  possible  event,  if  it  ever  occurs.  Blandford  has 
known  some  persons  affected  with  general  paralysis  who  were  able  to  live 
with  their  families,  to  spend  their  money  without  extravagance,  and  to 
write  long  letters  without  mistakes,  detailing  their  travels  and  amuse- 
ments ;  but  he  adds  that  he  has  not  met  with  one  case  in  which  the  patient 
was  capable  of  work  or  business.  In  such  persons  a  childishness  and  slow- 
ness of  intelligence  is  noticeable,  and  if  they  attempt  to  resimie  their 
former  occupations  they  break  dovm,  and  have  again  to  be  placed  in  con- 
finement.* 

In  many  cases  no  improvement  takes  place  at  any  stage  of  the  disease, 
and  its  progress  is  uninterrupted. 

(c)  In  the  third  stage  the  patient's  mental  condition  gradually  passes 
into  one  of  dementia,  and  his  bodily  state  into  one  of  complete  paralysis. 
His  notions  of  magnificence  may  continue  a  little  longer,  but  his  under- 
standing and  memory  undergo  gradual  dissolution.  His  speech  cannot  now 
be  understood ;  his  jDower  of  swallowing  is  impaired ;  his  hands  tremble  so 
that  he  can  scarcely  hold  anything ;  and  it  as  much  as  he  can  do  to  shuffle 
about  the  garden  with  the  aid  of  an  attendant. 

This  stage  leads  on  to  a  fatal  termination,  which  is  seldom  long  delayed, 
for  the  average  com-se  of  the  disease  is  a  short  one.  Accordin";  to  Hitzig 
the  majority  of  patients  die  in  from  fifteen  to  thirty  months  after  theu' 
admission  into  an  asylum.  Calmeil  and  Griesinger  speak  of  the  ordinary 
course  of  general  paralysis  as  lasting  from  several  months  to  three  years. 
But  the  last-named  writer  admits  exceptional  cases,  in  which  life  was  sus- 
tained for  as  long  as  ten  years  :  and  Blandford  mentions  particularly  the 
case  of  a  baronet  of  large  fortune,  on  whom  a  commission  of  lunacy  was 
held  in  1858,  when  he  was  suffering  from  general  paralysis,  and  who  was 
alive  in  1870.  In  his  experience  the  average  duration  of  the  disease  is 
considerably  longer  than  that  stated  hy  Griesinger. 

The  immediate  cause  of  death  is  sometimes  almost  accidental.  Thus  a 
frequent  mishap  is  choking;  the  patient  goes  on  filling  his  mouth  without 
swallowing  the  food,  until  it  gets  into  the  larynx  and  trachea,  or  at  least  fills 
up  the  pharynx  so  as  to  obstruct  the  entrance  of  air.  Persons  suffering  under 
general  paralysis  should  always  have  their  meat  minced,  and  an  attendant 
should  be  present  at  meal-times.  Another  way  in  Avhich  death  occurs  is  by 
the  superveiation  of  bronchitis  or  pneumonia,  which  may  destroy  life  in  a 
few  hours,  t  If  not  thus  cut  short,  the  course  of  the  disease  is  towards  a 
stage  in  which  the  patient  is  bedridden,  imbecile,  and  wasted,  with  bedsores 
and  vesical  paresis— the  last  scene  to  which  so  many  diseases  of  the  nervous 
system  converge. 

Exceijtional  cases. — The  above  account  of  the  symptoms  and  course  of 
the  disease  is,  as  in  other  oases,  only  generally  true. 

One  exception  of  which  the  writer  has  seen  more  than  one  example 
is  that  there  may  be  no  period  of  confidence  and  boasting:  the  patient 
may  be  melancholy  and  depressed  from  the  first.    Several  friends  conversant 

*  The  only  exception  to  tliis  rule  that  I  have  met  with  in  my  readino-  is  a  case  related 
by  Schule  ('Allg.  Zeitschrift  f.  Psychiatrie,'  xxxii).— C.  H.  F.  " 

^  t  I  know  of  one  case  of  rreneral  paralysis  in  which  the  patient  had  been  for  his  usual 
drive  in  the  afternoon,  but  in  the  evening  was  noticed  to  be  out  of  sorts;  on  ausculta- 
tion it  was  found  that  he  had  pneumonia,  and  next  morning  he  died.— C.  H.  F. 
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with  mental  disease  have  told  him  that  such  cases  are  more  common  than 
they  used  to  be.  Probably  in  this,  as  in  so  many  other  instances,  Ave  form 
a  general,  and  on  the  whole,  a  true,  conception  of  the  natural  history 
and  course  of  a  disease,  and  with  increasing  experience  find  that  all  general 
statements  are  liable  to  individual  exceptions.  For  instance,  Ave  find  cancer 
at  an  earlier  and  tubercle  at  a  later  age  than  Ave  supposed,  AA'e  see  young 
diabetic  patients  improA^e  and  old  men  die  quickly  of  the  disease,  and  Ave 
seem  more  often  to  see  enteric  fe\'er  begin  abruptly  and  rheuuuitic  fever 
gradually. 

Dr  Savage  remarks  that  not  unfrequently  Ave  may  be  misled  into  think- 
ing a  case  of  general  paralysis  is  one  of  melancholia  until  the  patient, 
though  alAvays  complaining,  gets  fat  on  his  diet ;  and  then  unequal  pupils, 
or  defects  in  his  speech  or  handAvriting,  or  increased  or  diminished  knee- 
jerks  confirm  the  hint  thus  giA^en  ;  or  an  epileptiform  fit  may  at  once  clear 
up  the  diagnosis. 

Another  exception  is  yvhexi  the  physical  signs  of  general  jDaralysis  pre- 
cede any  mental  symptoms.  Thus  a  patient  long  tmder  Dr  Savage's  obser- 
vation, a  man  thirty-eight  years  old,  had  hesitating  speech,  shaky  hand- 
Avriting, tremulous  tongue,  unequal  pupils,  and  increased  knee-jerks,  but 
there  Avas  no  insanity  or  exaltation  of  ideas  until  the  paralytic  symptoms 
had  lasted  for  a  long  period. 

While  most  cases  are  clear  and  unmistakeable,  not  a  feAV  are  extremely 
obscure,  and  it  may  be  imiDossible  for  even  a  skilful  and  experienced 
observer  to  determine  Avhether  they  are  really  dementia  paralytica  or  some 
other  lesion  of  the  nervous  centres,  or  functional  disturbance  from  alcohol, 
or  an  unusual  form  of  purely  mental  disorder. 

As  melancholia,  so  mania  or  dementia  from  drink  or  other  causes  may 
be  simulated  by  general  paralysis.  Moreover,  instead  of  the  unintermpted 
progress  from  bad  to  Avorse  Avhich  marks  many  cases,  there  may  be  not  only 
apparent  recovery  after  going  aAvay  for  rest  and  quiet  in  the  prodromal 
period,  or  transfer  to  an  asylum  in  the  later  stages  ;  but  such  decided  im- 
provement that  the  patient  is  sent  back  to  his  family,  and  the  diagnosis  is 
changed.  Such  apparent  cure  may  take  place  more  than  once,  so  that  an 
intermittent  type  of  the  disease  results  Avhich  is  like  the  folie  circulaire 
of  mania. 

In  women  general  paralysis,  according  to  Dr  Savage,  begins  rather  ear- 
lier than  in  men,  lasts  longer,  and  has  less  severe  symptoms  :  and  Avhile 
spastic  symptoms  are  common,  those  of  ataxia  are  very  rare.  Unfortu- 
nateh"  they  are  not  barren  till  the  later  stages  are  reached,  and  their 
children  are  often  imbecile. 

Dr  Clouston  describes  in  '  Allbutt's  System '  (vol.  A-iii),  cases  of  "  ado- 
lescent general  paralysis  "  occurring  in  boys  betAveen  tAvelve  and  fifteen,  the 
subjects  of  hereditary  lues.  They  begin  with  symptoms  of  insular  sclerosis 
and  speedily  pass  into  the  stage  of  dementia. 

Anatomy. — General  paralysis  differs  from  all  other  forms  of  insanity  in 
being  constantly  attended  with  morbid  changes  in  the  nervous  centres. 
The  condition  is  one  of  atrophy  of  the  ganglion-cells  of  the  cerebral  cortex, 
Avith  increase  and  hardening  of  the  neuroglia — a  sclerosis  or  grey  degenera- 
tion analogous  to  the  sclerosis  of  tabes  in  the  cord. 

The  dura  mater  is  occasionally  found  much  thickened,  and  it  may  be  the 
seat  of  hsematoma  (p.  837). 

The  pia  mater  is  often  adherent  to  the  convolutions,  so  that  the  cortical 
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substance  is  torn  when  one  attempts  to  strip  off  the  membrane;  but  in 
other  cases  there  is  an  exceses  of  tluid  beneath  the  arachnoid,  and  the  pia 
mater  can  then  be  removed  more  easily  than  from  the  healthy  brain. 
Thickening  of  the  upper  sm-face  of  the  pia  over  the  hemispheres  is  perhaps 
the  most  constant  condition — present  according  to  Dr  Goodall  in  more  than 
80  per  cent,  of  the  cases. 

The  Aveight  of  the  brain  is,  as  a  rule,  below  the  average  and  the  ven- 
tricles are  often  moderately  enlarged,  with  thickened  ependyma. 

In  the  eai'liest  (and  most  instructive)  cases,  Dr  Edwin  Goodall  has 
found  the  minute  blood-vessels  of  the  cortex  thickened  and  their  sheath 
swollen,  and  the  pia  mater  infiltrated  with  small  exudation-cells.  Haema- 
toidin-crystals  are  met  with,  and  Deiters'  spider-cells  become  numerous  in 
the  grey  layers  of  the  convolutions.  The  ganglion-cells  become  shrunken 
and  distorted,  with  destruction  of  their  axons  and  protoplasmic  processes, 
and  sometimes  vacuolation  of  the  body  and  disappearance  of  the  nucleus. 
Sometimes,  however,  they  are  swollen  and  sclerosed,  a  change  which  Dr 
Major  ('  West  Riding  Asylum  Rep.,'  vols,  iii  and  iv)  described  as  hypertrophy. 

In  the  white  substance  a  diffused  firmness  is  often  observed,  and 
patches  of  sclerosis  have  been  seen. 

In  a  well-known  case  Lockhart  Clarke  found  the  white  substance  of  the 
convolutions  full  of  cavities,  varying  in  size  from  that  of  a  small  pea  or 
barleycorn  to  that  of  a  grain  of  sand,  so  that  the  cut  surface  looked  like 
Gruyere  cheese,  or  crumb  of  bread.  Most  of  them  were  empty,  but  some 
contained  the  remains  of  vessels  mixed  with  granules  of  hsematoidin.  Pro- 
bably they  all  were  originally  perivascular  canals,  like  those  which  have 
been  discovered  by  Dr  Dickinson  in  other  diseases.  They  seem,  however, 
to  be  distinct  from  the  polycystic  condition  of  the  brain  which  was  described 
by  Drs  Savage  and  Hale  White,  in  the  '  Pathological  Transactions  '  for  1883 
(vol.  xxxiv). 

Changes  in  the  blood-vessels  have  been  described  in  the  morbid  histo- 
logy of  general  paralysis.  The  small  arteries  become  dilated  and  tortuous, 
while  their  nuclei  undergo  proliferation.  The  arterial  walls  may  be  affected 
with  fatty  degeneration  or  calcification,  and  Dr  Savage  has  often  seen  the 
perivascular  sheaths  crowded  with  leucocytes. 

Other  parts  of  the  nervous  system,  as  well  as  the  brain,  present  morbid 
changes.    Westphal  found  that  the  postei'ior  or  the  lateral  columns  of  the 
spinal  cord  are  often  affected  with  grey  degeneration,  exactly  like  that  of 
tabes  or  lateral  sclerosis.    It  is  not  supposed  that  such  changes  arise  by 
the  extension  downwards  of  a  morbid  process  which  had  commenced  in  the 
encephalon,  for  Westphal  could  not  trace  the  affection  of  the  posterior 
columns  above  the  commencement  of  the  fourth  ventricle,  nor  that  of  the 
lateral  columns  bej^ond  the  lower  end  of  the  crura  cerebri.    They  must, 
therefore,  be  regarded  as  of  independent  origin,  corresponding  to  the  clinical 
association  of  tabes  with  general  paralysis.    The  whole  cord  is  often,  like 
the  brain,  shininken  and  atrophied,  with  thickened  and  adherent  arachnoid. 
The  peripheral  nerves  have  also  been  found  altered.    Thus  the  sciatic  nerves 
were  found  by  Dr  Bevan  Lewis  {'  West  Riding  Reports,'  vol.  v)  to  be  smaller 
and  softer  than  natural,  Avith  atrophy  of  the  nerve-tubules,  and  overgrowth 
of  the  connective-tissue  elements.    This  parenchymatous  degeneration  is 
confirmed  by  Dr  Goodall. 

Bonnet  and  Poincarre  stated  that  the  sympathetic  ganglia,  especially  in 
the  cervical  region,  present  constant  morbid  changes ;  their  nei-ve-cells 


ANATOMY —  DIAGNOSIS 


845 


sclerosed  and  pigmented  or  destroyed.  They  believed  that  these  changes 
are  the  starting-point  of  the  disease,  and  that  its  phenomena  depend  upon 
the  resulting  vaso-motor  disturbances.  But  this  conclusion  is  unjustified. 
The  appearances  are  probably  not  morbid  in  the  strict  sense  of  the  word, 
and  after  childhood  are  almost  constant  degenerative  changes  (see  Dr  W. 
H.  White's  paper,  '  Guy's  Hosp.  Rep.,'  1890).  So  Dr  Savage  remarks, 
"  I  have  carefully  examined  sections  and  can  only  say  that  I  have  found 
absolutely  nothing  characteristically  pathological.  That  many  cells  are 
granular  and  contain  pigment  is  nothing  unusual." 

The  question  which  has  already  met  us  in  the  pathology  of  the  cord, 
and  will  again  in  that  of  the  abdominal  viscex-a — whether  the  primary 
morbid  change  is  in  the  essential  elements  of  the  affected  organ  or  in  its 
blood-vessels  and  interstitial  tissue — is  still  undecided  in  the  case  of  the 
brain.  Some  pathologists  believe  the  primary  process  to  be  the  effect  of 
a  hypothetical  toxine  upon  the  blood-vessels,  leading  to  irritative  changes 
in  their  coats  and  exudation  into  the  perivascular  sheaths,  blocking  of 
lymph-channels,  passage  of  leucocytes  into  the  neuroglia,  and  subsequent 
contraction  and  hardening  (sclerosis)  which  destroys  the  ganglion-cells  by 
starvation  and  strangulation. 

But  the  view  held  by  most  neurologists  at  present  is  that  ably  ex- 
pounded by  Dr  Mott  in  his  '  Croonian  Lectures  '  on  the  "  Degeneration  of 
the  Neuron."  According  to  this  hypothesis,  the  first  process  is  a  decay 
of  the  neurons  belonging  to  the  higher  plane  "  of  the  nervous  system — 
the  ganglion-cells  of  the  hemispheres,  beginning  in  those  of  the  frontal 
lobes  and  spreading  over  the  entire  cortex ;  while  the  chronic  inflammation 
of  the  pia  mater  and  the  sclerosis  of  the  neuroglia  are  secondary  results  of 
"  the  decay  of  the  neurons  and  the  irritation  of  their  products  of  degenera- 
tion." 

Diagnosis.- — This  must  be  considered  from  two  points  of  view.  In  some 
cases  it  is  a  question  between  general  paralysis  and  functional  psychoses  ; 
in  other  cases  between  it  and  paralysis  dependent  upon  chronic  poisoning 
by  alcohol,  wasting  of  the  brain,  or  other  diffused  changes  in  the  cortex. 

It  is  not  generally  difficult  to  say  whether  a  patient  is  suffering  from 
general  paralysis  or  from  mania,  even  at  an  early  stage.  But  mistakes 
have  sometimes  been  committed,  from  its  being  supposed  that  the  presence 
of  exalted  ideas  is  constant. 

Dr  Blandford  mentions  tlie  case  of  a  g:eutlenian  who  wanted  to  ranke  a  tunnel  through 
the  eartli  to  the  antipodes,  and  who  thought  that  people  might  live  a  thousand  years  if  they 
would  bathe  in  beef-tea  and  beer,  and  that  he  should  be  able  to  pay  off  all  the  mortgages 
on  his  estate  by  assembling  10,000  persons  in  his  park,  having  tliem  photographed,  and 
selling  the  photographs  at  five  pounds  apiece.  But  it  was  clear  that  he  was  not  labouring 
under  general  paralysis,  for  he  did  not  stutter,  his  memory  was  perfect,  and  he  had  had  a 
similar  attack  some  \ears  before.  The  opinion  was  given  that  the  case  wa<!  one  of  mania, 
and  that  it  might  pass  off ;  and  the  sequel  proved  the  correctness  of  the  judgment. 

The  exceptional  cases  of  general  paralysis  which  are  occasionally  seen  in 
advanced  age  may  be  difficult  to  distinguish  from  those  of  senile  dementia, 
and  the  childish  delusions  in  those  who  are  suffering  from  the  latter  dis- 
ease lends  aid  to  the  diagnosis.  But  senile  dementia  seldom  befalls  per- 
sons under  sixty ;  it  is  slower  and  more  uniform  in  its  course  ;  it  is  less  apt 
to  be  complicated  with  epileptiform  fits  ;  and  any  apoplectic  attacks  that 
may  occur  are  much  more  likely  to  be  followed  by  permanent  hemiplegia. 

Chronic  alcoholism  sometimes  gives  rise  to  a  chain  of  spnptoms  so  like 
those  of  the  less  marked  forms  of  general  paralysis  that  it  may  be  impos- 
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sible  to  make  a  diagnosis  between  the  two  diseases  until  one  has  Avatched 
the  case  for  a  time.  Cases  of  what  is  called  syphilitic  insanity  are  quite 
distinct  from  dementia  paralytica.  They  occur  much  earlier  in  the  course 
of  lues,  not  as  a  late  sequel ;  they  are  marked  by  the  wasting  and  earthy 
pallor  of  specific  cachexia,  and  they  show  bullet-glands,  ptosis  and  myosis, 
and  suffer  from  nocturnal  pains.  Lead  poisoning  may  also  simulate  para- 
lytic dementia,  but  the  presence  of  a  blue  line  is  distinctive. 

Again,  there  are  cases  in  which  an  impairment  of  muscular  power  shows 
itself  some  months  before  any  physical  symptoms  develop  themselves.  It 
has  even  been  a  question  whether  the  disease  may  not  sometimes  run  its 
course  without  being  attended  at  any  time  with  impairment  of  the  mental 
powers.  This  question  is  answered  in  the  negative  by  alienist  physicians ; 
but  one  may  fairly  reply  that  they  would  not  be  likely  to  see  such  cases, 
supposing  them  to  occur.  It  is  in  the  wards  of  a  general  hospital  that  they 
must  be  looked  for.  Wilks  published  in  the  '  Guy's  Hospital  ReiDorts  '  (xvi, 
p.  19i)  an  instance  in  which  the  patient's  mind  was  unaft'ected  while  para- 
lytic symptoms  were  well  marked ;  but  this  patient  had  only  been  ill  nine 
or  ten  months,  and  mental  symptoms  may  have  afterwards  developed. 

There  is  sometimes  gi-eat  difficulty  in  distinguishing  general  paralysis 
in  its  early  stage  .from  tabes  dorsalis.  Wilks  relates  how  two  physicians 
— one  an  authority  with  regard  to  the  former  disease,  the  other  with 
regard  to  the  latter — had  the  same  case  shown  to  them,  and  that  each  of 
them  pronoimced  it  to  be  an  example  of  the  malady  with  which  he  was  the 
more  familiar.  The  explanation  lies  no  doubt  in  the  fact  that  the  two 
diseases  are  frequently  present  at  the  same  time.  In  Westphal's  cases  of 
grey  degeneration  of  the  posterior  columns  of  the  cord  with  general  para- 
lysis, the  patients  had  presented  the  ordinary  symptoms  of  tabes  first; 
and  as  far  back  as  1862  Baillarger  published  clinical  reports  of  five  cases 
of  a  similar  kind.    General  paralysis  is  thus  a  sequel  of  tabes. 

In  like  manner  there  may  also  sometimes  be  difficulties  of  diagnosis 
between  General  Paralysis  and  Insular  Sclei'osis,  of  which  it  is  not  infre- 
quently a  complication  or  sequela  (see  Dr  Bristowe's  lecture,  "  Brit.  Med. 
Joum.,'  Jan.  1st,  1887). 

Prognosis  is  uniformly  unfavourable.  Although  periods  of  arrest  and 
even  of  improvement  may  intervene,  yet,  as  a  rule,  the  course  is  not  pro- 
longed, varying  from  a  few  months  to  two  or  three  years,  as  much  more  rapid 
than  cerebro-spinal  sclerosis  as  that  is  more  rapid  than  tabes.  Prolongation 
beyond  three  years  is  not  frequent,  but  authentic  cases  have  lasted  much 
longer  (cf.  p.  842). 

In  a  series  of  statistics  published  by  Dr  James  Adam  in  the  '  Lancet ' 
(Nov.  12th,  1898),  he  finds  that  the  average  duration  of  cases  in  public 
asylums  is  under  two  years,  in  military  and  naval  asylums  about  two  years, 
and  in  private  asylmiis  two  years  and  a  half. 

Treatment. — In  the  early  stage  of  general  paralysis  confinement  in 
an  asylum  is  absolutely  necessary.  Possibly  it  might  sometimes  run  a 
more  favourable  course  if  the  patient  Avere  secluded  at  an  earlier  period  than 
is  usually  the  case.  His  friends  are  too  apt  to  take  him  to  the  sea-side,  or 
to  make  him  travel  from  place  to  place  for  change ;  whereas  what  his  brain 
really  needs  is  absolute  rest.  Among  medicinal  agents  Blandford  speaks 
highly  of  tincture  of  digitalis  in  doses  of  nixv  to  m  xxx  eveiy  four  hours  ;  he 
says  that  it  often  soothes  such  patients  wonderfully,  and  restores  them  from 
a  state  of  noisy  turbulence  to  one  of  comparative  reason.    Accordino-  to 
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Hitzig  the  application  of  galvanism  to  the  nape  of  the  neck  is  sometimes  of 
marked,  though  temporaiy,  utility.  The  bichloride  of  mercury  lias  been 
extensively  used,  but  without  any  good  result,  even  when  there  is  a  clear 
history  of  syphilis.  Blandford  lays  stress  upon  the  importance  of  with- 
holding stimulants,  such  as  brandy,  while  there  is  excitement;  but  he 
says  that  opium,  morphia  and  chloral  are  often  useful  both  in  the  earlv,  and 
still  more  in  the  later  stages  of  the  disease.  Crichton  Browne  published 
two  cases  in  which  the  extract  of  Calabar  bean  in  doses  of  a  quarter  to  a 
third  of  a  grain,  continued  for  nine  or  twelve  months,  appeared  to  cure  the 
disease  ('  Journ.  of  Mental  Science,'  1875).  Batty  has  seen  benefit  in  the 
early  stages  from  blistering  the  head  and  neck.  Trephining  the  skull  and 
drawing  off  the  fluid  subarachnoid  has  been  repeatedly  performed,  but  with 
only  temporary  results. 

Other  forms  of  atrophy  of  the  brain. — In  sharp  contrast  with  the  defi- 
nite clinical  course  of  General  Paralysis,  as  seen  in  asylums  for  the  insane, 
we  sometimes  meet  with  cases  of  a  somewhat  similar  anatomy,  but  clinically 
distinct,  and  often  marked  by  entire  absence  of  symptoms.  The  fact  was 
stated  by  Wilks  in  the  '  Journal  of  Mental  Science  '  for  1864  ;  and  this  form 
of  cerebral  atrophy  is  not  infrequent  as  is  evident  from  notes  of  no  less  than 
fifty  cases  which  Dr  Fagge  found  in  the  j^^^-^^-^^^ortem  records  of  Guy's 
Hospital,  and  selected  as  the  more  striking  examples. 

The  wasting  of  the  cerebral  substance  is  shown,  not  only  by  loss  of 
weight,  but  also  by  an  obvious  shrinking.  When  the  dura  mater  is  turned 
aside,  after  the  calvaria  has  been  removed,  the  sui-face  of  the  hemispheres 
may  appear  to  be  covered  with  a  gelatinous  substance,  which,  however, 
is  really  an  accumulation  of  serous  fluid  in  the  meshes  of  the  pia  mater, 
and  runs  out  as  soon  as  the  ''  visceral  arachnoid "  is  punctured,  leaving 
the  membranes  collapsed  and  wrinkled.  The  convolutions  are  small,  and 
they  are  separated  by  deep,  broad  sulci ;  the  ventricles  are  often  large,  the 
ependyma  granular,  and  the  choroid  plexuses  ha,ve  undergone  more  or  less 
cystic  degeneration.  The  cerebral  substance  itself  is  in  some  cases  firm 
and  natural-looking ;  but  in  others  it  presents  patches  of  softening,  either 
thickly  scattered  throughout  the  white  matter  beneath  the  convolutions,  or 
limited  to  the  basal  ganglia.  In  an  old  man  of  seventy-six,  whose  body  was 
examined  in  1876,  the  cut  surface  of  the  hemispheres  showed  smooth-walled 
cavities  round  the  vessels,  especially  in  the  neighbourhood  of  the  grey 
matter,  so  that  it  had  an  appearance  like  that  of  Gruyere  cheese — exactly 
such  as  described  above  (p.  8-14).  The  minute  arteries  not  infrequently  are 
so  thickened  that  their  cut  ends  look  like  so  many  bristles  embedded  in  the 
brain. 

Sometimes  this  atrophy  of  the  brain  seems  to  be  a  senile  change,  and 
it  may  then  give  rise  to  no  obvious  symptoms  ;  the  old  man  whose  hemi- 
spheres resembled  Gruyere  cheese  was  said  to  have  been  perfectly  clear  in 
liis  mind.  In  other  persons  of  advanced  years,  however,  there  is  a  more  or 
less  marked  failure  of  both  mind  and  body,  amounting  in  the  gravest  cases 
to  decided  dementia.  One  patient,  a  woman,  aged  sixty-eight,  who  was 
brought  to  the  hospital  for  a  fractured  thigh,  got  out  of  bed,  splint  and  all, 
and  tried  to  walk  about,  with  the  result  that  the  limb  became  gangrenous. 
Another,  a  man  aged  seventy-four,  who  was  taken  in  for  bronchitis,  showed 
no  special  cerebral  symptoms,  except  that  he  passed  his  evacuations  under 
him.    Others  again  have  been  admitted  for  injuries  due  to  attempts  at 
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suicide ;  a  womau  had  thrown  herself  out  of  the  window  and  fractured  her 
spine,  and  a  man  had  cut  his  throat.  Probably  many  cases  of  this  kind  ai-e 
indistinguishable  during  life  from  those  of  ordinary  insanity,  in  Avhich  the 
brain  shows  no  change  which  at  present  we  can  detect. 

Cerebral  atrophy  is  not  confined  to  old  people  ;  cases  occur  in  persons 
between  forty  and  sixty  years  of  age.  Thus  in  1867  there  died  in  Guy's 
Hospital  a  man,  aged  forty-nine,  who  had  been  an  accountant,  but  who  for 
some  time  had  been  unable  to  do  his  work.  His  memory  had  failed,  his 
speech  had  become  uncertain,  he  wrote  badly,  and  he  misspelt  his  entries  in 
a  cheque-book.  Afterwards  his  writing  improved,  but  he  formed  his  words 
very  slowly.  When  speaking  he  would  lose  the  thread  of  his  discourse, 
and  vainly  clasp  his  head  with  his  hands  in  search  of  what  he  wanted  to 
say.  For  two  or  three  days  before  his  death  he  lay  in  a  doze.  At  the 
autopsy  patches  of  brown  discoloration,  breaking  down  in  the  centre,  were 
found  in  each  corpus  striatum ;  the  cerebral  arteries  were  rigid  and  cal- 
careous, and  the  kidneys  were  granular. 

In  some  cases  of  this  kind  the  disease  proves  fatal  within  a  few  months 
of  its  commencement,  but  more  often  it  is  prolonged  over  several  years. 
There  is  often  more  or  less  complete  paralysis  of  the  limbs ;  sometimes 
convulsive  movements  or  jactitations  occur,  and  sometimes  epileptiform 
seizures.  Headache  does  not  appear  to  be  often  a  mai'ked  symptom ;  but 
in  one  patient  it  was  exceedingly  severe  for  the  last  six  years  of  his  life. 

Cerebral  atrophy  is  often  the  result  of  chronic  alcoholic  poisoning.  A 
large  proportion  of  those  who  die  of  delirium  tremens  have  wasted  brains  ; 
although  in  others  the  brain  is  found  apparently  healthy. 

Another  cause  of  cerebral  atrophy  is  poisoning  by  lead.  In  1863  a 
compositor,  aged  thirty-four,  died  in  Guy's  Hospital,  Avho  had  been  admitted 
for  colic,  and  who  afterwards  became  almost  totally  paralysed ;  the  con- 
volutions of  the  brain  were  shrunken,  the  sulci  were  deep  and  contained  an 
excess  of  fluid,  and  the  ventricles  were  unduly  large.  Chronic  plumbism,  as 
is  well  known,  sometimes  gives  rise  to  epileptiform  convulsions,  which  may 
be  repeated  at  intervals,  and  followed  by  delirium  and  by  a  fatal  coma. 
In  cases  of  this  kind  also  the  brain  is  mostly  found  wasted. 

In  a  patient  of  the  liter's,  however,  a  woman,  aged  thirty-five,  who 
died  after  eclampsia,  obstinate  vomiting,  and  other  symptoms  ascribed  to 
plmnbism,  the  brain  and  its  membranes  after  death  were  found  perfectly 
normal  and  weighed  forty-two  ounces.  No  trace  of  lead  could  be  found 
here,  although  it  was  abundantly  present  in  the  liver,  spleen,  and  intes- 
tines. The  patient  had  worked  in  a  white-lead  factory,  and  showed  the 
characteristic  blue  line  ;  she  also  suffered  from  colic  and  extensor  paralysis 
of  the  hand. 

General  sclerosis  of  the  brain. — If  w^e  consider  how  important  a  part 
in  the  pathology  of  the  spinal  cord  is  played  by  diffused  clironic  "  inflam- 
mation "  or  induration,  it  is  remarkable  that  similar  lesions  so  seldom 
occur  in  the  brain.  We  may  compare  the  fact  with  the  rarity  or  non- 
existence of  acute  idiopathic  softening  in  the  brain,  and  the  frequency  of 
acute  myelitis.  The  various  systemic  diseases  of  the  cord  have  also  no 
counterpart  in  cerebral  pathology.  Dr  Fagge,  however,  made  two  autopsies 
in  which  general  cerebral  sclerosis  was  found. 

(1)  One  of  them  was  recorded  by  AVilks  in  the  'Guy's  Hospital  Reports'  (Series  iii, 
vol.  xxii,  p.  22).    A  girl,  aged  fourteen,  was  admitted  in  187H  for  general  failure  of  uiind. 
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and  body,  which  had  been  coming  on  for  about  a  year.  The  earliest  symptom  was  loss  of 
sight,  which  caiuc  on  one  day  while  she  was  out  on  an  errand.  Soon  afterwards  she  had 
two  epileptiform  seizures,  which  began  with  a  scream.  She  generally  lay  quiet,  with  a 
vacant  stare,  making  no  complaints,  but  smiling  when  spoken  to.  She  could  evidently 
see,  and  the  optic  discs  were  normal,  but  the  pupils  were  dilated.  If  asked  what  hei- 
name  was,  or  any  other  simple  question,  she  answered  sensibly,  but  very  slowly.  When 
food  was  put  into  her  moutli  she  would  cease  to  chew  without  swallowing  it,  so  that  it 
lay  there  until  removed  by  the  nurse.  She  often  vomited.  She  was  unable  to  stand,  and 
had  very  little  power  over  her  legs;  even  her  arms  were  moved  but  slowly  and  feebly. 
Her  skin  appeared  to  be  sensitive.  A  month  before  her  death  she  tried  to  strangle  herself, 
and  was  found  with  a  towel  tied  round  her  neck.  Towards  the  last  she  lay  with  her 
eyes  open,  making  no  attempt  to  speak  beyond  a  slight  motion  of  the  lips.  Her  tempera- 
ture was  a  little  below  or  a  little  above  normal.  Before  death  her  extremities  became 
remarkably  livid;  and  large  bullae  made  their  appearance  on  the  feet,  which  looked  as 
though  gangrene  were  beginning. 

At  the  autopsy  a  deep  purple  discoloration  was  seen  over  the  feet  and  ankles,  the 
cuticle  was  detached  from  the  rete  mucosum,  and  the  deeper  tissues  were  all  infiltrated 
with  blood.  The  calvaria  was  thick  and  heavy  and  very  uusymmetrical.  The  membranes 
were  a  little  opaque,  and  there  was  an  excess  of  fluid  at  the  base.  Over  the  convolutions 
the  pia  mater  was  everywhere  adhei'ent,  so  that  in  attempting  to  strip  it  off  one  peeled 
away  a  tliin  grauular-looking  layer  of  the  cortex,  leaving  a  roughened  surface.  The  brain 
was  small,  weighing  only  thirty-four  ounces,  and  its  substance  was  tough.  The  cox'tex 
was  not  obviously  wasted,  and  the  boundary  line  between  the  grey  and  the  white  matter 
was  everywhere  well  defined.  The  venti'icles  were  much  dilated,  but  their  ependyma 
was  not  granular,  except  in  the  fourth  ventricle. 

(2)  Tlie  other  case  occurred  in  1878,  in  a  child  only  eighteen  months  old,  a  patient  of 
Dr  Pavy's,  in  Guy's  Hospital.  Its  illness  was  said  to  have  begun  with  a  fit  at  the  age  of 
four  months.  From  that  time  it  had  been  subject,  especially  at  night,  to  seizures,  in 
which  it  would  fight  for  its  breath,  and  appear  to  be  choking,  and  would  afterwards  lie 
insensible  for  three  days  at  a  time,  taking  very  little  food,  and  twitching  at  the  corners  of 
the  moutli.  Fifteen  days  before  its  death  it  had  a  fit  more  severe  than  any  before.  Eleven 
days  later  it  was  again  attacked,  and  on  the  following  day  it  was  brought  into  the  hospital. 
It  then  lay  comatose  on  its  left  side,  with  the  corners  of  the  mouth  drawn  down  and  con- 
stantly twitching :  when  it  was  moved  over,  its  whole  body  would  become  rigid,  and  the 
twitching  at  its  mouth  was  more  marked.  It  appeared  to  have  lost  sensation  on  the  left 
side.  The  temperature,  at  first  102'4°,  rose  to  103'8°  before  death,  and  the  pulse  became 
scarcely  perceptible. 

At  I  he  autopsy  the  child  was  wasted,  with  a  pigeon-shaped  chest  and  ricketj'  enlarge- 
ment of  the  ends  of  the  ribs  and  of  other  bones.  The  brain  was  pale  on  the  surface.  The 
meninges  looked  healthy ;  they  were  not  at  all  thickened  or  opaque,  but  very  thin  and 
delicate,  as  is  usual  at  an  early  age.  On  attempting  to  strip  the  pia  mater  from  the  con- 
volutions, however,  it  was  at  once  found  to  be  abnormally  adherent,  so  that  a  thin,  uniform, 
superficial  layer  of  the  cortex  peeled  off  with  it,  leaving  a  rough  granular  surface  behind. 
The  substance  of  the  hemisphere  also  was  indurated,  cutting  firmly,  and  giving  sections 
with  sharp  resistent  edges;  but  the  most  striking  appearance  was  a  discoloration  of  the 
white  matter  of  the  hemispheres,  which  had  a  yellowish  tint.  This  was  more  obvious 
on  the  right  side  than  on  the  left,  and  in  the  anterior  and  lateral  parts  of  the  hemispheres 
than  ill  the  occipital  lobe.  It  was  also  more  marked  in  the  prolongations  of  the  white 
matter  into  the  convolutions  than  towards  the  centre  of  the  brain,  and  in  some  of  the  con- 
volutions the  limit  between  the  white  and  the  grey  substances  was  ill  defined.  The  grey 
matter  itself  looked  natural.  The  ventricles  were  not  dilated.  The  basal  ganglia,  the 
pons,  the  bulb,  and  the  cerebellum  were  all  of  their  natural  soft  consistence. 

Portions  of  the  affected  tissues  from  each  of  these  two  cases  were 
examined  microscopically  by  Dr  Savage  and  also  by  Dr  Frederick  Taylor, 
but  no  histological  change  could  be  detected,  except  possibly  a  slight  ex- 
cess of  corpuscles  in  the  interstitial  neuroglia. 

Dr  Gee  has  reported  two  cases  of  general  cerebral  sclerosis  occurring  in 
children :  in  one,  a  girl  of  eleven,  there  was  spastic  paralysis,  and  after 
death  the  brain  was  found  to  be  small  and  firm,  with  excess  of  leucocytes  in 
the  lymph-sheaths  of  the  cerebral  arteries  ;  in  the  other,  a  girl  of  ten, 
there  was  right  hemiplegia  with  indistinctness  of  speech,  and  at  the 
autopsy  there  was  found  atrophy  of  the  left  hemisphere  with  general  in- 
duration of  the  brain  ('  St  Barth.  Hosp.  Reports,'  vol.  xvi). 
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In  many  recorded  cases  this  diffused  sclerosis  has  not  affected  the  whole 
brain,  but  only  certain  parts  {scUruse  lobaire) ;  and  some  of  these  have  been 
attended  with  hemiplegia.  Frequently  the  children  affected  have  been 
deficient  in  intellect,  and  more  cases  are  found  in  asylums  and  homes  for 
imbeciles  than  in  hospital  wards. 

Hypertrophy  op  the  Brain. — It  has  long  been  known  that  in  certain 
cases  in  which  the  head  appears  too  large,  so  that  the  presence  of  hydro- 
cephalus is  suspected,  a  solid  brain  really  fills  the  skull.  Instances  of 
this  kind  were  recorded  by  Morgagni ;  and  others  were  observed  in  the 
early  part  of  the  nineteenth  century  by  several  French  observers,  among 
whom  were  Laennec  and  Andral.  The  condition  has  generally  received 
the  name  of  hypertrophy  of  the  brain;  but  its  nature  and  its  relations  to 
other  diseases  still  remain  among  the  most  obscure  questions  in  pathology. 
It  is  certainly  not  increase  in  size  or  number  of  the  cerebral  neurons,  like 
hypertrophy  of  the  biceps  or  of  the  heart.  Virchow  surmised  that  it  con- 
sisted in  an  overgro^vth  of  the  neuroglia.  Sir  William  Jenner,  not  long 
afterwards,  maintained  that  it  was  due  to  an  "  albuminoid  infiltration  "  of 
the  brain,  like  that  which  he  believed  affected  the  liver  and  spleen  in 
rickets ;  he  regarded  it,  in  fact,  as  one  of  the  minor  effects  of  that  disorder 
{cf.  supra,  p.  535).  But  it  appears  to  be  certain  that  the  subjects  of  cere- 
bral hypertrophy  are  not  always  rachitic. 

Magnan  is  said  to  have  minutely  examined  the  structure  of  a  child's 
brain  so  affected  in  1874,  and  to  have  found  it  perfectly  normal,  and 
D'Espine  and  Picot  accordingly  described  the  disease  as  a  true  overgrowth 
of  all  the  elements  of  the  cerebral  substance.  This  conclusion,  however, 
we  can  scarcely  accept,  for  such  hypei^trophy,  or,  rather,  hyperplasia,  always 
affects  the  interstitial,  not  the  essential,  elements  of  an  organ.  The  "  dif- 
fused chronic  cerebritis,"  or  sclerosis  just  described,  is  easily  recognised  by 
the  naked  eye,  although  the  microscope  fails  to  reveal  marked  or  constant 
histological  changes  ;  and  it  is  worthy  of  notice  that  in  each  of  the  two 
cases  of  hypertrophy  "  which  Andral  described,  the  grey  substance  of  the 
convolutions  is  said  to  have  been  indistinguishable  from  the  white,  while  the 
bulb  resembled  a  hard-boiled  egg,  and  in  some  parts  was  harder  still.  How 
can  such  a  condition  be  distinguished  from  sclerosis? 

Dr  Fletcher  Beach,  of  the  Darenth  Asylum,  furnished  Dr  Fagge  with 
the  following  notes  of  two  among  six  cases  of  cerebral  hypertrophy  that 
have  come  under  his  notice.  He  found  that  the  white  matter  showed  "  a 
uniform  granular  appearance  under  the  microscope,  Avith  nerve-cells  scat- 
tered sparsely  throughout  ;  and  there  were  numerous  leucocytes  present. 
The  increase  in  size  was  evidently  due  to  the  large  amount  of  granular 
matter  " — not  to  hypertrophy  of  the  nervous  elements. 

In  each  instance  the  size  of  the  head  was  a  conspicuous  feature  durino' 
life.  In  one,  a  boy  aged  sixteen,  it  measured  twenty  inches  in  circumfer- 
ence ;  in  the  other,  a  boy  aged  ten,  the  measurement  was  twenty-two  inches. 
Its  form  was,  in  each  instance,  square,  not,  as  in  hydrocephalus,  round. 

Other  points  of  distinction  from  hydrocephalus  are  that  the  enlargement 
is  more  marked  just  above  the  superciliary  ridges  than  at  the  temples,  the 
•eyes  are  not  so  wide  apart,  and  the  fontanelle  is  often  depressed  instead  of 
being  full  and  elastic.  This  last  character  seems  hardly  to  consist  with  the 
accounts  which  have  been  given  of  the  dura  mater  bulging  as  soon  as  the 
skull  was  opened,  and  of  the  convolutions  being  flattened.    The  brain  in 
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the  older  of  the  above  two  patients  weighed  no  less  than  sixty-two  ounces, 
the  subarachnoid  fluid  was  increased,  and  the  ventricles  were  somewhat 
dilated. 

None  of  Dr  Beach's  patients  presented  any  signs  of  rickets,  but,  as  he 
himself  remarks,  it  is  possible  that  they  may  have  been  rachitic  at  an  earlier 
period,  since  they  were,  with  one  exception,  above  the  age  of  ten  years 
when  they  came  under  his  observation. 

Clinically  it  would  seem  that  hypertrophy  of  the  brain  is  characterised 
by  a  more  or  less  marked  deficiency  of  intelligence,  drowsiness,  headache, 
and  Hability  to  epileptiform  convulsions ;  the  gait  is  sometimes  slow  and 
tottering,  and  the  weight  of  the  head  may  cause  it  to  hang  forwards,  or 
may  throw  the  patient  down  upon  his  face  when  he  is  walking. 

Under  favourable  circumstances  life  may  be  prolonged  for  years.  The 
disease  often  ends  by  some  intercurrent  pulmonary  affection,  or  by  the 
supervention  of  acute  symptoms  and  coma  which,  in  one  of  Dr  Beach's 
cases,  were  due  to  acute  suppurative  meningitis. 

With  regard  to  treatment  nothing  is  as  yet  known. 


FUNCTIONAL  DISOEDERS  OF  THE  NERVOUS  SYSTEM 


THE  SPASMODIC  NEUROSES 

llouvffiv  Sk  avTuiv  (sc.  Ait^ivwv)  (tv^voi  ToidSf  rwv  TraiSiwv  twv  a^iripojv,  tTrtdv 
TerpakTca  ysvjjrai,  oicnry  TrpoiSdrcuv  Ka'iovcri  rag  iv  ryai  Kopv<py(Ti  tpXi/iag  .  .  ,  yv  Ku'iovai 
rd  TraiSin  ff-nraafioq  tTnykvijrai,  iS,tvpi]Tai  <j(pi  olkoq'  rpdyov  ovpuv  aTriicravTig  pvovrai 
afta. — Heeod.,  iv,  187.* 

"  Una  senum  facies,  cum  voce  trementia  membra." — Juvenal. 

Arrangement  of  the  Neuroses  and  particularly  of  Spasmodic  Neuroses. 

Local  Spasmodic  Neuroses — Facial  or  Histrionic  Spasm — Spasmodic  Wry- 
neck or  Torticollis — Course  and  treatment. 

Reflex  and  Fatigue  Spasms :  saltaforial  and  salaam  palsy — Spasmus  nictitans 
— singultus — athetosis,  etc. — Tic  convulsif  de  Gilles  de  la  Tourette — 
Scrivener's  Palsy,  Hammer-Falsy,  and  other  handicraft-spasms — etiology, 
diagnosis,  prognosis  and  treatment  of  these  affections. 

Tetanilla — Description — Felation  to  Trismus  neonatorum.  Laryngismus,  and 
Carpo-]}edal  contractions,  and  of  all  to  Rickets — j^tiology — Treatment. 

Thomsen's  Disease — Rs  history,  characters,  and  symptoms. 

Paralysis  Agitans — History — Symptoms — Pathology — Diagnosis — etiology 
— Treatment. 

Wb  have  now  completed  the  survey  of  those  diseases  which  can  be  more 
or  less  certainly  associated  with  organic  lesions  of  the  nerves,  the  spinal 
cord,  or  the  brain.  We  have  said  nothing  of  diseases  of  the  "  sympathetic 
system,"  because,  in  the  first  place,  the  nerves  and  ganglia  so  named  are 
not  independent,  but  form  part  of  the  spinal  system  ;  and  secondly,  be- 
cause there  is  no  evidence  of  any  clinically  recognised  disorder  depending 
on  derangement  of  the  spnpathetic  nerves  and  ganglia. 

There  remain  the  functional  disorders  of  motion,  sensation,  and  intelli- 
gence, for  some  of  which  perhaps  a  special  morbid  anatomy  is  yet  to  be 
discovered ;  while  others  in  all  likelihood  depend,  not  on  lesions  which 
can  ever  be  distinguished  by  the  scalpel  or  the  microscope,  but  on  nutritive 
or  toxic  disorders,  which  pervert  action  without  perceptibly  altering  struc- 

*  Many  of  the  Lybians  have  this  custom :  when  their  children  complete  their  fourth 
year,  they  burn  the  veins  on  the  crown  of  their  heads  with  sheep's  wool ;  and  if  this  causes 
spasms  in  the  child,  they  have  discovered  a  remedy ;  for  by  sprinkling  the  place  with  goat's 
urine,  they  cure  the  disease. 
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ture,  or  even  on  hereditary  or  acquired  habits,  which  are  only  "  morbid  " 
when  they  are  inconvenient  or  imgraceful. 

We  found  it  desirable  to  have  regard  to  clinical  characters  even  in  the 
arrangement  of  organic  diseases  ;  and,  in  our  ignorance  of  the  causes  and 
nature  of  almost  all  functional  disorders,  we  have  no  choice  but  provision- 
ally to  classify  them  by  their  symptoms  and  course. 

The  first  gi'oup  of  Neuroses  may  be  termed  Spasmodic,  for  all  of  them 
are  marked  by  spasms  or  cramps  in  the  voluntary  muscles. 

Pai]s:less  Tic* — This  disorder  has  no  more  distinctive  title  in  English. 
Dr  Sieveking,  in  translating  Romberg,  introduced  the  term  histrionic 
spasm,  but  it  does  not  carry  its  meaning  with  it,  and  has  not  been  gene- 
rally accepted.    The  term  facial  spasm  is  too  limited. 

Its  essential  feature  is  the  occurrence,  at  longer  or  shorter  intervals,  of 
a  sudden  and  rapid  involuntary  contraction  in  a  single  muscle  or  group  of 
muscles.  One  eye  may  be  instantaneously  closed  and  opened  again,  or  the 
forehead  may  be  wrinkled  on  one  side,  and  as  quickly  made  smooth  ;  or 
the  angle  of  the  mouth  may  be  twitched,  so  as  to  cause  a  meaningless  grin, 
or  the  nostril  drawn  up  with  an  audible  sniff,  or  the  head  is  suddenly 
jerked  round,  or  one  shoulder  shrugged. 

The  patient  himself  is  often  unaware  of  the  complaint,  which  is,  indeed, 
scarcely  more  than  a  morbid  habit  or  trick.  Trousseau  once  was  consulted 
by  a  lady  who  came  up  from  Burgundy  with  three  daughters  ;  they  had  all 
spasmodic  tic  in  different  parts  of  the  body,  and  their  mother  complained  of 
their  unladylike  twitches  withovit  knowing  that  she  herself  had  intermittent 
spasms  in  her  face. 

The  movements  sometimes  shift  from  one  part  and  attack  another. 
Sir  Thomas  Watson  relates  the  ease  of  a  gentleman  who  when  young  used 
to  give  an  involuntaiy  shake  of  his  head :  a  blister,  applied  to  his  throat 
for  some  affection  of  the  air-passages,  made  this  movement  painful,  and 
the  movement  ceased ;  but,  to  use  his  expression,  it  broke  out  in  his  nose, 
so  that  he  was  ever  afterwards  wrinkling  it.    A  young  Englishman  con- 
sulted Trousseau  for  violent  spasms  of  the  head  and  one  shoulder :  methodi- 
cal gymnastic  exercises  were  prescribed ;  and  after  some  time  the  affection 
disappeared  from  the  affected  shoulder,  but  presently  showed  itself  in  the 
other.    A  boy,  aged  twelve,  four  years  before  Dr  Fagge  saw  him,  had 
acquired  a  trick  of  sniffing  and  coughing,  as  though  he  Avould  be  choked  ; 
this  was  followed  after  two  years  by  a  habit  of  "making  faces;"  and  a 
month  before  he  was  examined  he  began  to  toss  his  head  over  to  the  right 
side  at  intervals  of  a  few  minutes,  whereupon  the  sniffing  and  coughing 
stopped.    In  adults,  however,  an  affection  of  this  kind  often  lasts  for  a  life- 
time tmchanged.    In  a  patient,  whom  the  writer  saw  ill  with  pneumonia, 
the  tic  was  a  slight  elevation  of  the  angle  of  the  mouth  and  the  nostril  of 
one  side,  folloAved  by  a  sudden  shake  of  the  whole  head.    This  was  repeated 
at  intervals  in  conversation,  before  the  illness,  during  the  attack,  and  after 
recovery.    Trousseau  narrates  how,  after  the  lapse  of  twenty  years,  he 
recognised  a  former  schoolfellow,  who  happened  to  be  walking  behind  him, 
by  a  barking  noise  that  he  made. 

The  involuntary  clonic  spasms  just  described  are  not  confined  to  the 

'  *  Synonyms. — Facial  spasm — Spasmodic  tic — Habit-spasm — Histrionic  or  pantomimic 
spasm — Clonic  spasm  in  the  area  of  the  portio  dura — Habit-chorea  (a  misleading  name). — 
Fr.  Tie  convulsif — Tic  non-douloureux  faciale — Tic  simple. —  Germ.  Mimischer  Gesichts- 
krampf. 
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muscles  supplied  by  the  facial  nerve.  Sometimes  thej  affect  one  arm  or 
one  leg.  The  writer  knew  of  a  man  who,  in  wall^ing  along  the  street,  lifted 
one  leg  at  regular  intervals  and  slapped  it  with  his  hand,  a  trick  of  which 
he  seemed  to  be  unaware. 

These  spasmodic  movements  almost  always  begin  in  childhood.  They 
seem  often  to  depend  upon  bad  nutrition,  aniemia,  and  depressed  health 
generally,  leading  to  want  of  stability  and  control  of  reflex,  imitative,  or 
emotional  movements  by  the  higher  nervous  centres.  They  have  nothing 
to  do  with  chorea  or  neuralgia  or  insanity,  and  under  suitable  treatment 
they  usually  disappear.  But  if  neglected  they  become  ingrained  habits, 
and  the  nervous  system  is  so  modified  by  numberless  repetitions  of  the 
action,  whatever  it  be,  that  no  change  is  possible.  If  a  child  "  sniffs  "  or 
"  makes  faces  "  or  "  blinks  "  its  eyelids,  the  habit  may  be  broken ;  but  if 
it  persists  after  puberty  it  is  probably  incurable. 

The  best  treatment  seems  to  be,  first,  fresh  air  and  good  food,  to  which 
cod-liver  oil,  steel,  and  arsenic  may  be  added  with  great  benefit ;  and, 
secondly,  helping  the  control  of  the  patient  over  his  movements  by  regular 
muscular  drill,  by  sufficient  sleep,  and  by  removal  of  causes  of  imitation  or 
of  irritation.  In  cases  where  sleep  is  interfered  with,  chloral  or  bromide  is 
the  medicine  indicated.  Such  irritative  occasions  for  the  movements  as 
adenoids  in  the  naso-pharynx,  or  hypermetropia,  phymosis  or  masturbation, 
should  be  also  looked  for  and  treated. 

Spasmodic  WRT^^ECK.* — X  more  serious  form  of  spasmodic  tic  is  a  clonic 
spasm  of  the  cervical  muscles,  which  has  been  called  "  wryneck  "  or  spas- 
modic torticollis."  This  is  characterised  by  a  rapid  succession  of  jerking 
movements,  which  draw  the  head  with  great  force  towards  one  shoulder, 
and  give  rise  to  extreme  discomfort.  When  one  stenio-mastoid  is  chiefly 
involved,  the  corresponding  ear  is  pulled  down  towards  the  clavicle,  while 
the  chin  is  pushed  upwards,  and  the  whole  face  is  turned  to  the  opposite 
side.  When  the  trapezius  is  the  muscle  affected,  the  head  is  drawn  back- 
wards, without  rotation  of  the  chin,  and  the  shoulder  at  the  same  time  is 
raised.  One  or  more  muscles  in  a  state  of  powerful  contraction  can  be 
felt,  or  even  seen,  through  the  skin. 

JEtiology. — Spasmodic  wiyneck  occurs  chiefly  in  adults.  Reynolds 
noted  that  all  but  one  of  his  patients  have  been  more  than  thirty  years  of 
age,  and  the  majority  more  than  forty.  However,  one  well-marked  case 
appeared  some  years  ago  at  Guy's  Hospital  in  a  girl  aged  eleven,  who  had 
had  it  ever  since  infancy.  Men  and  women  seem  to  be  affected  in  about 
equal  numbers. 

This  disease  has  been  directly  traced  to  cold.  Thus  the  late  Dr  Golding 
Bird  ('  Guy's  Hosp.  Rep.,'  vol.  vi)  had  a  patient  who  was  attacked  shortly 
after  having  been  thrown  into  a  state  of  partial  stupor  by  driving  across  an 
open  countr}^  in  a  gig  on  a  severe  winter's  night.  And  Bright  relates  the 
case  of  a  woman  who  was  sitting  exposed  to  a  draught  of  cold  air,  when 
she  suddenly  felt  what  she  thought  was  "  a  nerve  giving  way  "  on  the  left 
side  of  her  neck,  whereupon  her  head  was  drawn  to  the  right.  We  had 
two  instances  in  which  the  complaint  appeared  to  be  the  result  of  a  fall 
upon  the  head.  Mqtj  often,  however,  no  exciting  cause  can  be  discovered. 
The  patient,  if  a  woman,  may  have  been  pregnant  when  the  complaint 

*  5'yMOM2/w5.— Torticollis  clonica— Tic  rotatoire—Nickkranipf— Clonic  spasm  in  the 
area  of  the  nervus  accessorius. 
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began,  or  it  may  have  followed  a  severe  mental  shock  or  an  attack  of  fever  ; 
but  none  of  these  conditions  precede  it  often  enough  to  be  regarded  as  even 
predisposing  causes.  Dr  John  Harley  reported,  in  vol.  Ivii  of  the  '  Med.- 
C^ir.  Trans.,'  the  case  of  an  engraver,  whose  head  was  habitually  kept 
raised  and  slightly  rotated  to  the  right,  so  that  he  might  have  an  oblique 
view  of  the  plate  on  which  he  was  engaged ;  but  at  last  this  became  a  clonic 
spasm.  He  also  mentions  the  case  of  a  governess,  wlio  spent  much  of  her 
time  in  ruling  the  pupils'  copy-books,  and  who  used  to  rotate  her  head 
rhythmically  and  with  emphasis  from  left  to  right ;  she,  in  her  declining 
years,  lost  her  control  over  this  movement;  and  her  face  was  twisted 
every  second  to  the  right  shoulder,  unless  her  attention  was  strongly  en- 
gag-ed  in  some  other  matter. 

Irritation  from  disease  of  the  teeth  is  another  reputed  cause  of  wry- 
neck. In  two  such  instances,  however,  the  spasm  seems  to  have  been  tonic 
instead  of  clonic. 

One  case,  which  occurreil  in  1813,  is  related  by  Mr  Mitchell  iu  the  fourth  volume 
of  tlie  'Med.-Chir.  Trausactious.'  The  spasms  began  in  the  tongue  and  side  of  the  face, 
and  only  aifected  the  neck  after  the  lapse  of  some  days;  but  precisely  similar  changes,  in 
the  extent  to  which  different  muscles  are  involved,  occur  in  the  ordinary  clonic  form  of 
wryneck.  The  patient  was  a  woman,  aged  fifty.  During  the  attacks  her  neck  was  drawn 
round  to  the  left  shoulder,  her  arm  was  rigidly  extended,  her  eyelids  were  widely  opened, 
and  tlie  two  eyes  directed  to  the  left ;  her  mouth  was  opened  and  distorted  to  the  left  side, 
showing  the  clenched  teeth ;  her  tongue  felt  as  luird  as  a  board,  and  was  curved  to  the  left 
side;  her  forehead  was  wrinkled,  and  all  the  muscles  of  her  face  were  thrown  into  a  state 
of  rigid  distortion.  After  three  months  the  tonic  spasm  was  succeeded  by  a  rapid  tremu- 
lous motion  of  the  affected  parts,  and  the  attack  passed  off,  to  be  repeated  at  intervals 
whicli  rapidly  grew  shorter,  so  tliat  a  fortnight  from  the  commencement  of  tlie  disease  the 
spasms  became  almost  continuous.  Extraction  of  some  carious  teeth  and  fangs  in  the  left 
upper  jaw  was  quickly  followed  by  a  cure. 

The  other  is  Hancock's  case  ('  Lancet,'  1859,  i,  p.  80)  of  a  girl,  whose  bead  for  more 
than  six  months  had  been  drawn  down  nearly  to  the  left  shoulder;  extraction  of  a  stump 
and  of  a  decayed  tooth  in  the  left  side  of  the  lower  jaw  completely  cured  her  iu  a  few  days. 

Course. — As  a  rule,  the  development  of  the  complaint  is  gradual. 
Eeynolds  describes  the  j^atient  at  first  feeling  uneasy  in  his  neck,  and 
thinking  that  something  is  wrong  with  his  cravat  or  with  the  pillow,  until 
after  some  months  he  discovers,  or  is  told  by  a  friend,  that  his  head  is  nob 
straight.  During  the  early  progress  of  the  case  an  ordinaiy  observer 
might  suppose  that  the  man's  shirt-collar  was  uncomfortable,  and  that  he 
was  easing  it  by  twitching  his  neck ;  or  that  he  was  trying  to  look  over  his 
shoulder.  After  a  time  he  complains  of  a  dull,  aching  sensation,  which 
extends  to  the  shoulder  or  down  the  arm.  At  fii'st,  by  an  exercise  of  the 
will,  he  can  overcome  the  spasm,  so  as  to  look  straight  before  him,  or  to- 
wards the  affected  side  ;  and  even  at  an  advanced  stage  he  can  sometimes  by 
a  great  effort  restore  the  equilibrium  of  the  two  sides  for  a  moment,  but  at 
the  cost  of  much  distress,  and  with  the  risk  of  aggravating  the  severity  of 
the  spasms  afterwards.  As  the  disease  goes  on,  he  generally  learns  how  to 
bring  his  head  into  the  proper  position  with  his  hands  ;  thus  a  patient  .used 
to  walk  about  Avith  his  arm  raised,  and  ready  to  seize  hold  of  his  nose,  which 
he  employed  as  a  kind  of  lever  to  control  the  movements. 

The  spasms  are  always  arrested  during  sleep,  and  they  often  cease  when 
the  patient  is  in  the  recumbent  posture,  or  when  he  supports  his  head  with 
his  hands.  They  are  at  once  brought  on  by  any  excitement,  or  by  talking, 
or  by  attempting  to  walk.  In  the  more  severe  cases  the  head  is  jerked 
about  for  hours  without  any  interval.  Sleep  is  almost  impossible,  and  the 
patient's  state  is  one  of  the  utmost  misery. 
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The  disease  may  remain  stationary  for  years,  neither  advancing  nor 
receding.  But  sometimes  it  extends  from  the  parts  first  affected  to  the 
side  of  the  face  and  the  eye,  or  to  the  shoulder  and  arm.  In  two  cases  at 
Guy's  Hospital  the  movements  began  in  the  upper  limb  and  afterward? 
spread  to  the  neck.  This,  and  the  fact  that  the  deep  cervical  muscles  are 
sometimes  the  ones  mainly  concerned,  prove  that  the  spasm  is  not  always 
confined  to  the  sterno-mastoid  muscle,  nor  to  the  distribution  of  the  spinal 
accessory  ner^^e,  as  would  appear  from  the  description  given  by  Erb  and 
others.  In  some  cases  it  passes  off  within  a  few  months  under  treatment, 
and  long  afterwards  returns  with  its  characters  unaltered.  Thus  in  the  case 
of  Dr  Golding  Bird's,  already  referred  to,  there  was  an  interval  of  about 
seven  years  between  the  first  and  second  attack;  and  in  another  case  the 
patient  got  well,  returned  to  his  work  as  a  gasfitter  for  thirteen  years,  and 
at  the  end  of  that  time  was  again  seized  with  the  disease,  but  on  the  oppo- 
site side. 

Wryneck  seems  veiy  seldom,  like  facial  spasm,  to  desert  one  part  of  the 
body  and  attack  another  afterwards. 

In  the  advanced  stages  of  the  disease,  the  muscles  which  are  the  seat  of 
the  spasms  sometimes  fall  into  a  state  of  tonic  contraction,  so  that  for 
hours  together  the  head  remains  obliquely  drawn  down  to  the  shoulder,  but 
perfectly  motionless.  Even  then,  however,  any  kind  of  emotional  excite- 
ment, or  the  slightest  attempt  at  voluntary  movement,  generally  leads  to 
a  recurrence  of  clonic  spasms. 

There  are,  however,  cases  of  primary  tonic  wryneck  {ca'put  ohstipum 
S2}asticu77i),  in  which  no  jerking  movements  have  preceded  the  continuous 
contraction.  A  girl's  head  was  drawn  down  so  that  the  chin  rested  on  the 
second  left  costal  cartilage,  and  the  right  side  of  the  lower  jaw  was  so  close 
to  the  sternum  that  it  was  difl&cult  to  introduce  a  finger  between  them. 
Very  slight  tmtching  movements  were  all  that  had  been  noticed,  bvtt  the 
affection  was  said  to  have  developed  itself  while  the  patient  lay  jDaralysed  in 
bed,  unable  to  move  a  limb  ;  she  was  the  subject  of  well-marked  hysteria, 
and  no  doubt  the  wryneck  was  of  the  same  nature  as  hysterical  contraction 
of  the  limbs.  This  tonic  contraction  of  the  stemo-mastoid  is  to  be  distin- 
guished from  the,  for  the  most  part,  congenital  contraction  of  the  sterno- 
mastoid,  associated  with  hemiatrophia  of  the  face  (see  Dr  Taylor's  case  in 
the  '  Path.  Trans.,'  vol.  xxvi). 

Results. — One  curious  effect  of  wryneck  when  it  occurs  in  childhood  is 
the  permanent  deformity  in  the  bones  of  the  face  to  which  it  gives  rise.  In 
the  case  just  cited  the  left  side  of  the  face  was  considerably  larger  than 
the  right.  When  the  girl's  head  was  erect,  the  right  eye  lay  at  a  higher 
level  than  the  left  one,  the  median  line  of  the  face,  instead  of  being 
upright,  formed  an  obvious  curve,  with  its  concavity  towards  the  left,  and 
the  left  side  of  the  upper  jaw  projected  beyond  that  of  the  lower  jaw,  while 
on  the  right  side  the  relation  between  them  was  reversed.  The  vertebrae 
of  the  neck  wex-e  also  distorted,  there  being  a  projection  on  the  left  side, 
apparently  caused  by  the  transverse  process  of  the  atlas.  Precisely  similar 
deformities  were  noted  in  a  little  girl  of  eleven,  who  had  been  in  the 
hospital  a  few  years  before.  They  are  of  importance,  because  they  might 
be  regarded  as  indications  of  primary  disease  of  the  vertebrae,  such"  as 
often  produces  a  prominence  of  the  cei^vical  spine  on  one  side,  and  also 
causes  impairment  of  the  movements  of  the  head. 

Treatment. — This  is  very  unsatisfactory :  on  the  one  hand  many  cases 
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are  altogether  intractable  and  are  not  benefited  by  any  curative  measures ; 
on  the  other  hand,  those  in  which  relief  is  afforded,  or  which  get  perfectly 
well,  yield  to  the  most  diverse  remedies,  of  which  each  in  turn  fails  more 
often  than  it  succeeds.  Reynolds  (in  his  '  System  of  Medicine,'  vol.  ii, 
p.  796)  found  that  a  continuous  galvanic  current  of  moderate  strength, 
passed  through  the  muscles  which  are  the  seat  of  spasm,  causes  them  to 
relax  for  a  time.  But  he  adds  that  even  when  by  this  means  the  head  has 
been  maintained  in  equilibrium  for  many  minutes,  he  has  often  observed 
that,  as  soon  as  the  poles  are  withdrawn,  the  spasms  return ;  and  sometimes 
the  ultimate  effect  of  the  treatment  has  been  rather  to  increase  than 
diminish  the  movements.  In  a  patient  who  some  years  ago  came  under  the 
late  Dr  Habershon's  care  at  Guy's  Hospital,  a  considerable  amount  of  relief 
was  afforded  by  fastening  the  sponges  connected  with  a  weak,  portable  gal- 
vanic cell  upon  different  parts  of  the  neck,  and  leaving  them  for  some  hours 
at  a  time.  Faradisation  of  the  muscles  on  the  opposite  side  of  the  neck  is 
sometimes  useful,  by  increasing  their  power  of  resistance.  On  the  affected 
side  there  is  increased  sensibility  to  interrupted  currents  ;  the  patient  may 
be  unable  to  bear  one  which  is  so  weak  as  to  cause  no  pain  whatever  on 
the  healthy  side. 

Various  mechanical  supports  have  been  invented  to  keep  the  head  in  its 
proper  position,  and  they  may  be  useful  in  recent  cases,  by  controlling  the 
movements  for  an  hour  or  two ;  as,  for  instance,  when  a  physician  wants  to 
get  through  a  lecture.  Reynolds  speaks  highly  of  the  hypodermic  injection 
of  morphia  as  a  sedative.  But  this  is  a  cure  which  may  easily  prove  worse 
than  the  disease. 

In  one  case  recorded  by  Dr  Radcliffe  ('  System  of  Med.,'  ii,  p.  133) 
arsenic  Avas  injected  subcutaneously,  five  to  fourteen  minims  of  Fowler's 
solution  over  the  affected  muscles  at  intervals.  The  local  inflammation 
was  diminished  by  diluting  the  solution  with  water  ;  and  after  nine  weeks  the 
patient  left  the  hospital  almost  well.  This  method  of  treatment  was,  how- 
ever, tried  at  Guy's  Hospital  by  Wilks  and  also  by  Moxon  without  success. 

Dr  John  Harley  ("  Med.-Chir.  Trans.,'  Ivii)  related  two  cases  in  which 
the  administration  of  large  doses  of  succus  conii  proved  useful.  Begin- 
ning with  an  ounce  of  the  liquid,  he  rapidly  pushed  the  dose  in  each  case 
until  one  patient  took  three  and  a  half  ounces  daily.  In  the  first  case  the 
spasm  became  greatly  diminished ;  but  the  ding  had  ultimately  to  be  dis- 
continued on  account  of  the  mental  depression  it  caused.  In  the  second 
case  the  affection  was  almost  cured,  and  the  patient  resumed  his  occupa- 
tion, working  half-time,  with  only  an  occasional  tendency  to  a  twist  of  the 
head  if  he  became  over-tired.  Moxon  followed  this  plan  with  a  decided 
measure  of  success. 

In  a  case  of  the  writer's  the  constant  galvanic  current  failed  to  do 
good,  but  the  patient  gradually  improved  under  a  mixture  of  bromide  of 
potassium  and  arsenic,  and  went  out  apparently  cm'ed.  Others,  however, 
have  seemed  incurable.* 

Divisio;!  of  the  spinal  accessory  nerve  is  not  justified  by  experience  ; 
still  less  resection  of  the  stemo-mastoid  muscle,  an  operation  often  successful 

*  A  severe  plan  of  treatment  was  recomiuended  by  Busch, — the  application  of  the 
actual  cautery  to  the  neck  on  botii  sides  of  the  spine,  in  lines  five  or  six  inches  long.  In 
one  inveterate  case  ('Med.-Chir.  Rev.,'  1866)  Campbell  de  Morgan  excised  an  inch  of 
the  trunk  of  the  spinal  accessory  nerve,  above  the  origin  of  the  branches  to  the  sterno- 
tnastoid  muscle,  with  permanent  relief  to  the  spasm,  but  with  equally  permanent  paralysis 
of  the  affected  muscles. 
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in  cases  of  neither  clonic  nor  tonic  contraction,  but  congenital  shortening 
of  the  muscle. 

Reflex  and  co-ordinated  Hcs.—Ivl  more  complicated  cases  of  spasmodic 
tic,  the  attempt  to  walk  is  accompanied  by  a  spasm  of  certain  muscles,  so 
that  a  kind  of  stringhalt  is  produced.  One  patient,  a  journeyman  tailor, 
had  an  extraordinaiy  seizure  whenever  he  jumped  up  suddenly  from  the 
sitting  postm-e ;  the  right  leg  Avas  bent  at  the  knee,  the  left  was  thrown 
over  it  in  violent  flexion,  the  body  and  head  were  twisted  to  the  right,  the 
right  arm  was  extended  and  raised,  and  the  left  thrown  into  extreme  prona- 
tion. Then  there  was  writhing  of  the  whole  frame,  the  facial  muscles 
twitching  here  and  there  ;  and  the  attack  passed  off  with  a  groan  of  relief. 
This  man  could  make  everj-  possible  movement,  as  slowly  or  abruptly  as 
he  pleased,  so  long  as  he  remained  seated  or  lying  down.  He  was  even 
able  to  get  up,  and  after  cautiously  standing  still  for  a  moment,  could  walk 
away  as  well  as  anyone  else.  Such  cases  resemble  the  saltatorial  spasm 
and  "the  hereditar\-  cases  of  Thomsen,  to  be  presently  discussed  (p.  871). 

In  other  cases,  again,  spasms  accompany  the  act  of  laughing  or  talk- 
ing, or,  above  all,  chcAving.  One  of  Weir  jSIitchell's  patients,  as  soon  as  he 
began  to  masticate  his  food,  felt  his  mouth  jerked  open,  so  that  he  had  to 
keep  shutting  it  with  his  hand.  When  he  wanted  to  swallow,  his  face 
assumed  an  aspect  of  terror.  "  He  would  suddenly  muster  courage,  and 
swallow  the  contents  of  his  mouth  at  a  gulp.  Then  instantly  the  jaw  flew 
open,  the  head  was  drawn  back  and  down  upon  the  left  shoulder,  the  face 
was  convulsed,  and  sweat  ran  from  the  forehead."  In  another  case  of  the 
same  kind  the  gastrocnemii  were  involved  in  the  spasm,  so  that  the  patient 
v,-as  jerked  into  a  squatting  position.  In  an  instance  recorded  by  Dr 
Fagge,  the  chewing  of  food  brought  on  a  kind  of  wryneck,  the  head  being 
twisted  over  to  one  shoulder :  in  another,  the  effort  of  speaking  was 
attended  with  an  extraordinai-v  series  of  grimaces.  Such  cases  seem  to  be 
allied  to  the  spasms  brought  on  h\  handicrafts  (p.  860). 

Saltatorial  spasms. — Of  all  this  group  of  spasmodic  neuroses  called  foi^th 
by  voluntary  or  reflex  movements,  the  strangest  are  those  in  which,  as  soon 
as  he  stands  up,  the  patient's  legs  pass  into  a  state  of  clonic  spasm,  and  he 
begins  to  execute  a  succession  of  rapid  jumping  and  skipping  movements. 
So  great  are  his  efforts  that  his  face  flushes,  his  pulse  is  quickened,  and  he 
breaks  out  into  a  profuse  sweat.  Yet  when  he  is  lying  or  sitting  he  remains 
quiet,  and  can  move  his  legs  perfectly  well  in  all  directions.  For  this  affec- 
tion a  special  name  was  invented  in  1859  by  Bamberger,  who  recorded  in  the 
Vienna  '  Med.  Wochenschrift '  two  cases  of  what  he  called  "  Saltatorial  reflex- 
spasm,  a  remarkable  form  of  Spinal  Irritation."  Dr  Gowers  described  two 
cases  of  the  affection  ('  Lancet,'  July  and  August,  1877),  with  an  analysis  of 
the  five  previously  recorded.  In  their  details  these  cases  differ  somewhat 
from  each  other,  but  we  include  them  all  under  "  reflex  fatigue-spasms." 

Sometimes  the  patient  can  excite  the  movements  by  pressing  his  feet 
against  the  foot-board  of  the  bed  while  he  is  lying  down  ;  in  one  instance, 
tickling  the  skin  of  the  soles  would  elicit  them  ;  in  another,  pressure  upon 
a  tender  part  of  the  spine  had  the  same  effect.  They  are  often  augmented 
by  emotional  excitement  ;  and  this  has  sometimes  led  to  doubts  as  to  their 
genuineness,  since  they  are  much  less  violent  when  no  one  is  looking  on ; 
but  the  same  thing  may  be  said  of  many  other  nervous  affections  which, 
are  certainly  not  simulated. 
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There  is  sometimes  pain  in  the  contracting  muscles,  more  often  none  ; 
and  there  is  no  loss  of  power  or  of  sensation.  The  reflex  arc  does  not 
appear  to  begin  in  the  skin,  but  in  deeper  structures,  probabl}^  the  tendons 
or  joints  of  the  feet. 

Erb  believes  that  saltatorial  spasms  will  ultimately  be  found  to  be  a 
kind  of  exaggerated  tendon-retiex  ;  but  Gowers  found  no  ankle-clonus  in 
either  of  his  cases.  No  doubt  the  movements  are  due  to  the  combined  and 
simultaneous  action  of  peripheral  and  voluntary  stimuli  upon  irritable 
centres  in  the  cord ;  but  the  same  stimuli  are  in  action  in  all  healthy  persons 
whenever  they  stand  upright.  In  Bamberger's  first  case,  that  of  a  youth  of 
nineteen,  the  affection  came  on  during  convalescence  from  acute  pneumonia  ; 
the  spasms  disappeared  in  about  a  month  under  the  internal  administration 
of  morphia.  Other  cases  have  been  much  more  protracted ;  in  one  instance 
the  spasm  had  not  subsided  when  the  patient  died  of  fever  at  the  end  of 
five  years.  Dr  Fagge  saw  two  cases  in  women,  both  of  whom  were  decidedly 
hysterical ;  one  had  several  attacks  of  the  spasm,  each  lasting  some  months, 
and  her  recover}^  from  one  of  these  was  sudden,  exactly  as  happens  in 
hysterical  contractures. 

The  muscles  of  the  trunk  and  head  are  sometimes  affected,  as  well  as 
those  of  the  legs,  but  the  arms  seem  always  to  escape. 

This  cui*ious  affection  has  been  observed  in  both  sexes,  and  at  all 
periods  of  life,  from  childhood  to  old  age.  It  has  been  found  associated 
with  spastic  paraplegia  as  a  sequel  of  myelitis  ;  but  most  cases  seem  to  be 
"  functional,"  and  occur  with  hysterical  symptoms.  What  was  called  Chorea 
Sancti  Yiti  Major,  or  dancing  madness  in  the  fifteenth  century,  would  pro- 
bably, if  it  appeared  in  a  sporadic  form,  approach  some  of  the  cases  of 
saltatorial  spasm  now  seen  in  hysterical  women  (p.  880). 

Saltatorial  spasms,  once  begun,  may  continue  for  months  and  years,  or 
may  return  after  disappearing ;  but  they  do  not  ajDpear  to  lead  to  further 
symptoms  or  to  theaten  life.    No  special  treatment  is  known. 

Other  varieties. — Many  other  rhythmical  spasms  may  be  obsen^ed, 
chiefly  in  patients  not  suffering  from  organic  disease.  One  has  been  called 
'■  Salaam  palsy "  {Eclampsia  nutans),  a  habit  of  continuall}^  bowang  the 
head  ;  it  has  been  frequently  observed  in  children.  Similar  spasms  may 
affect  the  arms,  as  in  a  boy  once  in  Guy's  Hospital,  under  Sir  William 
Gull,  Avho  Avas  continually  moving  one  arm  up  and  down  {Malleatio).  Not 
veiy  unlike  is  the  case  above  mentioned,  in  which  a  man  used,  without 
knowing  it,  to  lift  up  one  leg  at  intervals  and  strike  it  with  the  hand 
(p.  854)  ;  and  these  curious  tricks  have,  again,  relations  with  such  scarcely 
morbid  and  quite  unconscious  habits  as  Dr  Johnson's  of  counting  the  posts, 
and  the  late  Prof.  De  Morgan's  of  touching  the  railings  one  by  one  as  he 
walked  down  to  his  lectures  at  University  College. 

Clonic  spasms  may  affect  individual  muscles  of  the  face  or  limbs. 
When  the  eyelid  of  one  side  is  the  seat  of  the  disorder,  it  has  been  named 
spasmus  nictitans  or  hiepliarospmmus.  Hiccough  or  singultus  is  a  clonic 
spasmodic  affection  of  the  diaphragm. 

Athetosis  was  a  name  given  by  Hammond  of  New  York  to  slow  rhyth- 
mical clonic  spasms  of  the  hands.  It  has  been  already  mentioned  (p.  737), 
as  an  occasional  sequel  of  hemiplegia. 

Stammering  and  stuttering  (balbuties)  is  due  to  laiyngeal  or  labio- 
lingual  spasm,  or  to  both,  and  exhibits  the  same  union  of  irregular  and  in- 


860 


SPASMODIC  NEUROSES 


effectual  contractions,  with  explosive  completion  of  a  co-ordinated  function, 
which  we  have  had  occasion  to  notice  in  the  whole  group  now  under  dis-  . 
cussion.  Some  of  these  spasms  are  clearly  reflex.  Some  resemble  his- 
trionic spasm,  some  saltatorial  cramp,  some  hysterical  movements,  chorea 
major,  and  "  ugly  tricks  "  in  children.  Many  are  curable  by  discipline,  or 
by  a  shock  to  the  imagination,  or  by  growing  out  of  them. 

In  some  of  his  cases  of  function-spasm  Dr  Mitchell  found  benefit  from 
the  injection  of  solution  of  atropine  into  the  affected  muscles. 

Mental  ^ic— Charcot  and  his  followers  at  the  Salpetri^re,  to  whom  is  due 
much  of  our  present  knowledge  of  spasmodic  tics,  both  simple  and  co- 
ordinated, include  under  the  same  head,  two  affections  which  appear  to  the 
writer  to  be  far  too  widely  separated  from  the  cases  just  described  to  be 
classed  with  them. 

The  former  of  these  they  call  tic  convuUif — an  inadequate  name  ;  for 
all  tics,  and  certainly  all  co-ordinated  tics,  may  be  called  convulsive.  The 
real  difference  which  distinguishes  the  group  in  question  is  that  mental  affec- 
tions come  in  beside  the  involuntai-y  movements.  The  patient  accompanies 
the  muscular  spasm  by  an  explosive  utterance  of  a  word  or  sentence,  and 
this  is  under  the  influence  of  an  imperative  idea.  This  condition  is  known 
as  la  maladie  de  Gilles  de  la  Tourette,  after  the  physician  who  drew  atten- 
tion to  it  and  defined  its  characters.  He  distinguishes  repetition  of  words 
heard  {ecliolalia),  obscene  exclamations  (coprolalia),  and  other  forms.  Such 
cases,  however,  are  on  the  borders  of  so-called  "  moral  insanity,"  and  seem 
to  have  their  natural  allies  not  with  the  harmless  tics,  but  with  the  Dancing 
Mania  of  the  Middle  Ages,  the  convulsions  of  dervishes,  the  "  jumping  disease 
of  Maine  "  in  America,  and  the  "  Myriachit  "  of  Siberia. 

The  latter  group  of  cases,  which  Charcot  admitted  among  the  tics,  is 
purely  psychical.  There  is  no  muscular  spasm  at  all,  only  a  strong  delusion, 
for  that  is  what  "  the  imperative  idea  "  means.  II  y  a  des  tics  dans  la 
pensee  comme  dans  la  corps  may  be  true  ;  but  in  the  body  they  are  real, 
in  the  mind  they  are  metaphorical. 

Fatigue-spasms.* — Spasmodic  contractions,  either  clonic  or  tonic,  may 
be  brought  about  by  voluntary  movements.  The  exciting  cause  in  each 
instance  is  limited  to  some  one  particular  action,  so  that  the  patient  re- 
mains quiet  when  at  rest  or  when  using  his  muscles  for  other  purposes. 
One  of  the  early  papers  on  the  subject  was  by  Dr  Weir  Mitchell,  in  the 
'  American  Journal  of  Medical  Sciences  '  for  1876.  His  name  for  this  group 
of  affections  is  that  of  "  functional  spasms ; "  but  this  might  be  taken,  as 
meaning  "  spasms  which  are  functional  and  not  organic,"  in  which  sense  it 
would  include  all  the  diseases  described  in  this  chapter.  "  Function- 
spasms,"  Movement-spasms,"  and  "  J'atigue-spasms "  (Dr  Poore's  term), 
are  terms  which,  if  less  euphonious,  are  also  less  misleading. 

Spasms  caused  by  handicrafts* — In  many  cases  the  muscular  spasms 
are  only  just  sufficient  to  disturb  the  due  execution  of  some  highly  special- 

*  Synonyms.^  —  Functional  spasms  (Weir  Mitchell)  —  Movement-spasms.  Business- 
spasms,  Occupation. spasms,  and  Professional-spasms  are  uncouth  translatiouK  of  the  German 
title.  This  group  includes  most  Reflex  spasmodic  neuroses,  Saltatorial  spasms,  and  the 
Beschaftigungsneurosen  of  German  writers,  viz.  writers'  palsy,  fiddlers',  tailors',  cigar- 
makers'  cramp,  lock-spasm,  milkmaids'  cramp,  etc.  There  is  no  name  which  would  con- 
veniently include  this  group  of  spasmodic  affections;  that  of  "co-ordinated  business- 
neuroses,"  proposed  by  Benedikt,  is  somewhat  unwieldy,  and  "occupation-spasms"  does 
not  seem  quite  right.    "  Handicraft-spasms,"  perhaps,  might  serve. 
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ised  action,  involving  numerous  and  complicated  muscular  movements  ; 
and  over-exercise  of  this  manoeuvre  appears  to  produce  the  spasms. 

A  musician  becomes  unable  to  play  the  piano  or  the  violin ;  a  telegraph 
clerk  cannot  work  Morse's  machine^  a  tailor  or  shoemaker  can  no  longer 
sew ;  or  a  milkmaid  press  the  milk  from  the  cow's  udder.  In  one  case  a 
man,  whose  whole  occupation  was  to  clean  knives  and  boots  and  shoes  for 
a  lai-ge  house,  became  completely  incapacitated  for  his  work,  although  he 
could  still  do  anything  else. 

Two  of  Mitchell's  cases  were  what  he  terms  "  lock-spasm,"  and  these  were 
tonic  not  clonic.  A  watchmaJter,  who  often  had  to  pick  up  and  adjust  very 
small  screws,  would  find  that  his  thumb  and  forefinger  suddenly  became 
locked  upon  one  of  them,  so  that  he  had  to  release  it  with  a  loop  of  twine, 
not  always  without  wounding  the  finger;  even  then  the  cramp  would  last 
for  some  time  longer.  At  a  later  period,  when  he  was  turning  over  the 
pages  of  a  book,  the  finger  and  thvmib  would  sometimes  close  with  violence, 
so  as  to  tear  the  leaf.  Another  man,  a  sawyer,  was  liable  once  or  even  twice 
a  day  to  have  the  arm  arrested  and  fixed  in  a  state  of  flexion  at  the  moment 
when  his  saw  was  draAvn  back  to  prepare  for  the  downward  movement.  By 
no  efi'ort  that  Mitchell  could  exert  was  he  able  to  overcome  the  spasm  ;  on 
one  occasion  he  made  the  patient  bend  over,  so  as  to  bring  the  forearm  into 
a  horizontal  position,  and  he  then  found  that  for  five  minutes  the  biceps 
supported  a  weight  of  eighty  pounds  suspended  from  the  wrist. 

Writer's  cramp* — The  exact  kind  of  impairment  of  the  power  of 
writing  varies  widely  in  different  cases  of  this  disorder,  so  that  hardly 
any  two  are  alike.  Sometimes  the  patient  complains  that  after  he  has 
been  writing  for  a  few  minutes  his  hand  and  forearm  feel  wearied ;  some- 
times that  the  fingers  become  suddenly  extended,  so  that  the  pen  drops  from 
his  grasp ;  sometimes  that  the  index  finger  is  straightened  and  drawn  off 
the  pen-handle ;  or  that  the  fingers  are  pressed  too  tightly  upon  the  pen, 
so  as  to  impede  its  movements.  In  many  cases  there  is  no  visible  cramp 
or  spasm — all  that  a  looker-on  can  see  is  that  the  motions  of  the  hand  are 
arrested  in  the  act  of  writing ;  but  in  other  cases  there  is  obvious  shaking 
of  the  pen. 

The  handwriting  is  often  altered  in  character  ;  in  some  instances  the 
change  consists  in  a  reduction  of  the  size  of  the  letters,  the  power  to  make 
free  strokes  failing,  and  the  writing  becoming  "  cramped  ; "  other  patients 
can  no  longer  accomplish  a  "  running  hand,"  and  are  obliged  to  confine  them- 
selves to  a  slow  "  round  text."  Dr  Fagge  had  one  patient  who  could  write 
anything  but  shorthand  perfectly  well,  but  unfortunately  he  was  a  law 
reporter.  In  most  cases,  however,  the  peculiarity  consists  in  an  uncertain 
tremulous  formation  of  the  strokes  which  malce  up  the  letters  ;  and  in  the 
worst  cases  the  handwriting  becomes  illegible — a  meaningless  succession  of 
shaky  lines  and  curves. 

Persons  affected  with  writers'  cramp  adopt  all  sorts  of  odd  devices. 
Some  will  write  only  with  a  quill,  and  so  far  as  it  goes  this  is  undoubtedly 
a  o-ood  plan,  for  the  muscular  effort  required  is  much  less  than  with  a  steel 
pen.  Others  employ  a  large,  thick  penholder,  or  fix  a  nib  in  a  broad  piece 
of  cork.  Dr  Poore  ('  Practitioner,'  xi)  mentions  the  case  of  a  man  who 
used  a  rounded  mass  of  wood  of  the  shape  of  a  boy's  top,  which  he  held 

*  Sunomms.-^Scr'weners' Palsy. — Fr.  Crampedesecrivains.—  Oerm.  Schreibekrampf.— 
Penman's  spasm— Mogigraphia  (fioyig,  with  difficulty;  ypa<pu),  write)— Graphospasmus. 
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tightly  Avith  the  hollow  of  the  palm  of  his  hand.  Others  grasp  a  penholder 
with  the  closed  fist,  or  fasten  it  to  one  finger  by  means  of  a  ring. 

Sometimes,  however,  the  fault  seems  to  be  not  so  much  in  the  hand  as 
in  the  wrist  and  forearm.  A  patient  of  Dr  Poore's  said  that  the  first  thing 
he  noticed  was  a  difficulty  in  bringing  'down  the  hand  upon  the  paper,  and 
for  three  days  he  forced  himseK  to  write  by  holding  down  the  right 
wrist  with  the  left  hand,  but  at  last  that  resource  failed  him.  Indeed, 
one  of  the  most  distinctive  and  unfortunate  characters  of  "  writer's  cramp  " 
is  that  it  is  a  progressive  disease.  For  a  time  a  person  affected  with  it 
may  succeed  in  accomplishing  the  art  of  writing  by  bringing  different  sets 
of  muscles  into  exercise.  Thus,  instead  of  employing  the  weak  muscles  of 
the  thumb  and  fingers,  he  may  use  the  forearm ;  or  he  may  place  the  arm 
in  some  extraordinary^  attitude  as  soon  as  he  takes  up  the  pen,  resting, 
perhaps,  his  wrist  upon  the  table,  and  raising  his  elbow  at  an  angle ;  or 
pressing  the  limb  close  to  the  side  of  his  body ;  or,  again,  straightening  the 
elbow,  and  holding  the  instrument  at  ami's  length.  But  if  he  persists  in 
writing:  much  all  these  resources  soon  fail  him,  and  the  muscles  which  he 
has  called  in  to  his  assistance  give  out "  in  their  turn.  Even  if  he  take 
the  pains  to  learn  to  use  the  pen  with  the  other  hand,  that  too  after  a 
time  may  be  attacked.  At  advanced  periods  of  the  disease  the  muscles 
are  often  affected  with  spasmodic  contractions  independently  of  all  efforts 
at  writing.  Dr  Poore's  patient  complained  that  his  hand  would  sometimes 
bounce  suddenly  out  of  the  side-pocket  of  his  coat  while  he  was  walking 
in  the  street,  and  he  once  broke  a  jug  in  consequence  of  an  unexpected 
spasm  while  he  was  pouring  out  Avater. 

In  some  cases  the  spasm  extends  to  the  muscles  of  the  neck  and  body. 
Reynolds  mentions  an  instance  in  which  the  effort  to  write  caused  the  head 
to  be  drawn  downwards  to  the  right  shoulder  and  the  tnink  to  be  con- 
torted, so  as  to  be  concave  on  the  right  side.  The  same  writer  also  states 
that  he  has  seen,  in  association  with  writer's  cramp,  torticollis,  occasional 
strabismus,  stammering,  and  palpitation  of  the  heart. 

There  is  not  generally  any  impairment  of  sensation.  Sometimes  the 
patient  complains  of  "  niunbness,"  or  "  tightness,"  or  "  coldness,"  or  of  some 
peculiar  sensation  which  he  cannot  define  in  one  particular  finger,  or 
running  from  some  part  of  the  hand  up  towards  the  ann.  In  some  rare 
cases  anaesthesia  has  been  observed.  Very  commonly  the  act  of  writing,  if 
continued  for  any  length  of  time,  causes  the  hand  and  wrist  to  ache,  or 
even  the  shoulder  or  the  spine.  These  abnormal  feelings  distress  the 
patient  to  an  extent  which  seems  altogether  disproportionate  to  that  of  the 
actual  pain  which  he  has  to  endure.  Indeed,  a  peculiarity  is  often  observ- 
able in  the  psychical  state  of  those  who  are  affected  with  writer's  cramp  in 
its  more  advanced  stages ;  they  are  highly  irritable  and  excitable,  and  very 
desponding  about  their  complaint.  Dr  Poore  speaks  of  one  man  as  havino- 
been  apparently  on  the  verge  of  suicide,  and  of  another  as  having  actually 
taken  up  a  knife  with  his  left  hand  and  stabbed  himself  on  the  wrist.  Such 
patients  are  generally  "  nervous,"  and  they  are  least  able  to  write  when 
others  are  looking  on,  or  when  the  subject-matter  is  of  special  importance. 
Dr  Poore  was  told  by  one  person  that  he  got  on  better  when  copying  than 
when  composing  what  he  wrote  ;  and  another  patient  had  to  watch  the 
point  of  his  pen,  for  if  he  looked  away  from  it  his  handwriting  at  once  be- 
came unsteady. 

Etiology.— The  immediate  cause  of  writer's  cramp,  and  of  the  affec- 
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tions  allied  to  it,  is  obviously  over-use  of  the  muscles,  or  working  too  hard 
and  too  long  at  that  particular  kind,  of  labour  which  is  acc6nipanied  by  the 
spasm  ;  and  it  is  undoubtedly  true  that  most  of  those  who  are  attacked 
are  clerks,  or  accountants,  or  in  some  way  constantly  engaged  in  writing. 
Moreover,  as  Dr  Poore  has  remarked,  the  commencement  of  the  disease 
often  dates  from  the  time  at  which  some  heavy  task  has  been  accomplished, 
as  when  an  architect  has  worked  against  time  to  complete  the  details  of  a 
plan,  or  a  lady  to  finish  an  etching  for  a  bazaar.  Yet  some  persons  strain 
their  powers  to  the  utmost,  and  get  through  extraordinaiy  amounts  of 
writing,  without  suffering  from  scrivener's  cramp  ;  and  others  are  attaclied 
who  have  never  written  more  than  is  safely  accomplished  by  most  persons. 
Dr  Fagge  met  with  two  such  cases  :  one  in  a  boy,  aged  fifteen,  whose  edu- 
cation seemed  to  have  been  rather  neglected  than  othenvise ;  and  one  in 
a  lady  of  fashion,  who  had  at  most  to  write  a  few  notes  to  her  friends. 
Dr  Poore  met  with  one  case  in  which  three  generations  in  a  direct  line 
Avere  affected. 

Pathology. — The  seat  of  this  neurosis,  as  of  the  other  allied  spasms,  is 
doubtful.  One  theoiy,  which  is  supported  by  Reynolds  and  by  Erb,  is 
that  it  lies  in  the  cortical  neurons  which  effect  the  association  and  co-ordina- 
tion of  muscular  movements  for  the  more  complex  actions.  The  nutrition 
of  these  structures  is  supposed  to  be  impaired  as  the  result  of  over-exertion, 
and  the  consequence  is  a  perversion  of  their  functions,  which  expresses 
itself  in  irregular  spasmodic  movements.  A  point  in  favour  of  this  view  is 
the  fact  that  when  one  arm  has  been  affected  the  other  is  often  attacked 
afterwards  ;  and  the  relations  which  writer's  cramp  bears  to  torticollis  and 
other  spasmodic  neuroses  afford  a  further  argument. 

The  other  theory,  which  was  first  proposed  by  Zaradelli  (1857)  and  is 
ably  advocated  by  Dr  Poore,  is  that  the  starting-point  of  the  morbid 
change  is  exhaustion  of  some  particular  muscle  or  set  of  muscles — generally 
one  of  the  small  intrinsic  muscles  of  the  thumb  or  fingers— which  are  kept 
constantly  in  action  throughout  the  whole  time  that  a  pen  is  held  in  the 
liand.  One  or  more  of  these,  it  is  supposed,  begins  after  a  time  to  resjDond 
sluggishly  to  the  stimulus  of  the  will.  The  patient  then  unconsciously  calls 
into  play  other  muscles,  generally  those  of  the  forearm.  In  their  turn  these 
too  become  worn  out,  and  thus  the  process  of  substitution  is  carried  on, 
always  Avith  the  same  result.  Dr  Poore  has  in  a  large  number  of  cases  of 
writer's  cramp  tested  the  electric  reactions  of  the  muscles  which  are  specially 
•engaged  in  the  act  of  holding  a  pen,  and  has  found  that  often  one  or  more 
of  them  showed  a  marked  impairment  of  irritability  as  compared  with  those 
of  the  opposite  limb.*  It  might  be  thought  that  a  strong  argvmient  against 
the  theory  in  question  is  afforded  by  the  well-known  and  remarkable  fact 
that  a  patient  who  is  severely  affected  with  the  disease  is  often  perfectly 
able  to  perform  other  actions  with  his  hands.  But  Dr  Poore  argues  that 
the  utility  of  the  affected  muscles  for  other  purposes  is  only  apparent ; 
the  hand  and  forearm,  he  says,  are  so  bountifully  furnished  that  for  most 
movements  there  are  more  muscles  than  are  required.  If  a  man  finds  some 
of  them  to  be  weak,  he  unconsciously  substitutes  others  in  their  place  to  do 
the  work  required.    This  writer  maintains  that  certain  among  the  more 

*  Electrical  irritability  is  generally  deficient,  as  Dr  Frank  Smith  found  to  be  the 
<;ase  in  hammer-palsy ;  but  Dr  Dubois,  of  Berne,  has  stated  that  in  early  cases  of  tele- 
graph-worker's cramp  faradic  and  galvanic  irritability  of  the  affected  muscles  is  exalted, 
although  afterwards  depressed  or  lost  ('  Brit.  Med.  Jouru.,'  1887,  vol.  i,  p.  1302). 
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delicate  actions,  of  the  hand  are  generally  interfered  with  beside  those 
which  give  to  the  case  its  principal  character.  Thus  one  of  his  patients 
could  no  longer  hold  a  knitting-needle  ;  another  was  unable  to  take  up  her 
dress  between  her  thumb  and  her  forefinger;  and  a  third  could  not  toss 
over  a  letter  into  a  letter-box.  So  sufferers  from  writer's  cramp  may  be 
unable  to  button  their  clothes,  to  work  embroidery,  or  to  play  upon  the 
piano,  or  may  find  great  difficulty  in  feeding  and  dressing  themselves. 

Benedikt  proposed  to  distinguish  a  spasmodic,  a  tremulous,  and  a  para- 
lytic form  of  scrivener's  cramp,  but  these  are  rather  varieties  in  the  course 
of  the  disease  than  separate  forms. 

Diagnosis. — The  diagnosis  of  writer's  cramp,  or  of  the  allied  forms  of 
handicraft-  and  reflex-spasm,  is  tolerably  easy  when  they  have  reached  an 
advanced  stage.  But  one  must  always  recollect  that  impairment  of  the 
power  of  writing  may  result  from  many  gross  lesions  of  the  nerves  and 
muscles  of  the  upper  limbs — progressive  muscular  atrophy,  neuritis  of  the 
ulnar,  the  median,  or  the  radial  nerve,  compression  of  one  of  these  nerves 
by  a  tmnour.  Dr  Poore  mentions  a  case  of  subclavio-axillaiy  aneurysm  in 
which  the  first  thing  noticed  by  the  patient  was  that  he  could  write  only 
with  great  effort,  and  then  illegibly. 

As  a  rule,  a  person  affected  with  writers'  cramp  goes  on  for  a  long 
time  without  medical  advice,  struggling  against  what  he  deems  a  tiresome 
incapacity  to  cany  on  his  duties.  But  if  one  should  be  consulted  at  a 
very  early  period,  there  may  be  great  difficulty  in  determining  whether 
the  disease  is  really  present  or  not.  This  is  particularly  the  case  if  the 
patient  is  a  nervous  professional  man,  whose  mind  has  for  some  time  been 
dwelling  on  the  subject ;  or  if  he  is  a  bank-clerk,  who  has  heard  all  about 
the  complaint,  and  has  perhaps  been  reading  of  it  in  medical  books.  Such 
persons  come  to  one  complaining  that  the  act  of  writing  causes  unpleasant 
sensations ;  and  one  may  be  in  great  doubts  whether  to  laugh  at  their  com- 
plaints or  to  take  them  seriously.  Perhaps  the  best  indication  is  the  effects 
of  rest.  If  the  supposed  symptoms  show  themselves  only  at  the  end  of  a 
hard  day's  work,  and  are  entirely  gone  the  next  morning  or  after  the 
interval  of  a  Sunday,  they  are  not  likely  to  be  of  serious  consequence.  Thus 
Dr  Poore  speaks  of  an  eminent  pianist  who,  after  practising  for  a  long  time, 
found  that  he  could  not  always  strike  the  right  note  ;  but  a  few  hours  later 
he  could  play  as  well  as  ever.  In  such  a  case  it  is  evident  that  nothing  is 
seriously  wrong. 

Prognosis  and  treatment. — In  most  cases  an  early  diagnosis  is  of  the 
utmost  importance,  for  on  it  may  depend  the  whole  future  of  the  patient. 
At  this  period  the  discontinuance  of  all  writing — or  of  whatever  other 
action  may  be  the  exciting  cause  of  the  complaint — may  completely  cure  it 
in  the  course  of  a  month  or  two.  Even  then  there  is  always  a  risk  that 
the  disease  may  return  if  the  muscles  should  be  again  overworked,  and  as 
a  rule  the  prognosis  that  must  be  given  is  unfavourable.  At  an  advanced 
stage  of  the  disease  there  is  scarcely  any  chance  of  recoveiy,  unless  the 
patient  can  altogether  give  up  his  occupation  for  six  months  or  for  a  whole 
year;  and  in  many  cases  treatment  fails  entirely,  the  disease  advancino- 
steadily  in  spite  of  all  that  can  be  done. 

The  first  point  in  treatment  is  giving  up  ordinaiy  writing  at  once  and 
altogether,  letting  the  left  hand  take  the  place  of  the  right,  or  replacino- 
the  work  of  either  by  the  typewriter. 

Next  to  rest  of  the  overworked  muscles  and  nerves,  the  best  remedy 
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appears  to  be  galvanism.  Of  this  Erb  speaks  highly,  recommending  the 
employment  of  ascending  currents  along  the  cervical  spine,  as  well  as  peri- 
pheral galvanisation  of  the  nerves  and  muscles  specially  concerned.  The 
best  results  seem  to  have  been  obtained  by  Dr  Poore,  whose  method  consists 
in  making  the  patient  perform  rhythmical  movements  with  the  affected 
muscles,  while  a  continuous  current  of  moderate  intensity  is  passed  through 
them.  His  first  case  was  that  of  a  man,  aged  thirty-two,  who  had  suffered 
from  writer's  cramp  for  more  than  nine  years,  and  in  whom  it  presented 
its  severest  form.  Dr  Poore  exercised  separately  the  deltoid,  the  biceps,  the 
triceps,  and  the  other  muscles,  as  well  as  those  of  the  hands  and  fingers. 
When  the  treatment  was  commenced  the  patient  could  not  finish  writing 
the  word  George  at  the  end  of  five  months  he  was  able  to  write  all  his 
letters  well.  He  had  been  unable  to  feed  himself ;  he  could  now  do  all  that 
he  wanted.  Another  of  Dr  Poore's  cases  is  little  less  remarkable.  A  man, 
aged  forty,  had  for  four  years  suffered  from  the  disease,  and  had  for  six 
months  been  unable  to  write,  the  attempt  to  do  so  giving  him  great  pain. 
After  the  first  application  of  the  current  this  pain  disappeared,  within  a 
week  he  could  sign  his  name  wdth  tolerable  ease,  and  at  the  end  of  ten 
months  his  handwriting  looked  as  good  as  it  had  ever  been.  Unfortunately, 
similar  successes  are  exceptional. 

Wolff's  combination  of  galvanic  treatment  with  massage  is  commended 
by  Charcot,  by  Ross,  and  by  de  Watteville.  Gowers  strongly  advocates 
free  writing  from  the  shoulder  as  a  preventive  and  a  remedy,  and  says  that 
the  disease  is  unkno^vn  among  shorthand  writers. 

Poore  also  uses  careful  and  moderate  shampooing  of  the  hand  and  fore- 
arm, in  conjunction  with  a  continuous  weak  galvanic  current,  applied  to  the 
affected  muscles  with  a  large  moist  rheophore  as  the  negative  pole.  Neither 
massage  nor  galvanism  should  ever  cause  pain.  Faradism  appears  to  be  use- 
less or  injurious. 

No  drug  has  an  established  claim  to  value  in  writer's  palsy.  Bromide 
of  potassivun  may  be  occasionally  beneficial  by  relieving  the  mental  irrita- 
bility. Stimulants  and  strj^chnia  are  injurious  ;  and  rubefacient  liniments 
useless. 

Hammer  palsy* — This  curious  variety  of  handicraft  spasm  was  de- 
scribed by  the  late  Dr  Frank  Smith,  of  Sheffield  ('  Lancet,'  March  27th, 
1869  ;  and  '  Brit.  Med.  Journ.,'  Oct.  31st,  1874).  He  observed  eight  cases 
among  the  pen,  blade,  and  file  forgers,  who  use  a  hammer  of  three  to  eight 
pounds  weight  sometimes  for  twelve  or  thirteen  hours,  delivering  as  many 
as  28,000  carefully  adjusted  strokes  every  day. 

The  patient  finds  that  his  hand  has  lost  its  cunning ;  he  is  awkward,  and 
hits  awry.  Spasms  of  the  flexors  and  pronators  of  the  forearm  appear, 
then  gradual  weakness  of  the  whole  limb,  and  finally  muscular  atrophy. 

The  writer  bad  a  typical  case  of  hammer  spasm  in  Guy's  Hospital  (Philip  Ward,  No.  31» 
1887)  in  a  healthy,  well-nourished  man  of  twenty-seven.  He  worked  at  nail-making  with 
a  hammer  of  two  pounds  weight,  and  worked  by  the  piece.  His  arm,  on  his  attempting  to 
move  it,  or  on  the  hand  being  grasped,  was  at  once  thrown  into  chmic  spasms,  without 
pain,  which  afPected  the  pronators  and  flexors  of  the  forearm,  and  also  the  flexors  and 
adductors  <>f  the  arm.  Sensation  was  perfect.  There  were  no  signs  of  affection  of  the 
cranial  or  other  nerves,  no  wasting  of  muscles,  and  no  cephalic  symptoiiis.f 

In  Dr  Smith's  cases  the  right  leg  was  frequently  weak ;  there  was 

neuralgia  or  nmnbness,  and  painful  spasm  in  the  affected  arm  ;  sometimes 

*  Siinonymn. — Hammer  spasm — Hephrestic  hemiplegia. 

t  This  case  was  the  same  as  that  which  formed  the  subject  of  a  lecture  by  Dr  Pooi'e 
in  the  '  Lancet '  for  August  21st,  1886. 
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ptosis  or  thickness  of  speech,  while  in  one  instance  (No.  7)  there  was 
aphasia.    For  such  cases  he  proposed  the  name  Hephaestic  hemiplegia. 

Of  oue  case  he  writes  :  Neuralgia  aud  au  indescribable  centripetal  feeling  frequently 
affected  the  right  arm  and  forearm.  The  tactile  sensibility  of  the  forearm  was  almost 
lost;  electro-sensibility  and  electro-contractility  were  almost  extinct.  Thermal  sensibility 
remained.  The  temperature  in  the  right  axilla  was  1°  Fahrenheit  below  that  of  the  left. 
There  were  no  mental  symptoms ;  sight,  smell,  hearing,  taste,  and  speech  were  unaifected. 

Gowers  regards  most  of  these  cases  as  ordinary  hemiplegia  from  haemor- 
rhage or  other  gross  lesion  in  the  motor  tract.  But,  as  Poore  justly  re- 
marks, fatigue  certainly  affects  the  motor  nerves  and  motor  centres  in  the 
brain  as  well  as  the  muscles,  and  such  handicrafts  as  striking  a  nail,  are 
always  volitional,  like  shooting  at  a  mark  or  threading  a  needle. 

The  facts  of  spasms  being  followed  by  paralysis,  of  extension  of  motor 
symptoms  to  the  leg  and  face,  and  of  the  affection  of  speech,  all  appear  to 
point  to  the  motor  region  of  the  cortex  as  the  seat  of  the  lesion.  No 
autopsy  has  yet  been  recorded,  and  it  is  quite  possible  that  the  local 
lesion  is,  at  least  in  its  earlier  stages,  either  vascular  or  otherwise  un- 
recognisable after  death.  A  "  discharging,"  becoming  afterwards  a  "  de- 
.stroying"  lesion,  would  probably  best  explain  the  symptoms. 

In  any  case  it  seems  that  hammer  palsy  is  a  true  "  fatigue  "  spasm  or 
handicraft  palsy,  and  thus  an  ally  of  Avriter's  cramp. 

Some  of  the  Sheffield  cases  improved  under  sedatives  and  rest.  In  the 
case  above  mentioned  in  Guy's  Hospital,  Dr  Poore's  treatment  for  scri- 
veners' cramp  was  tried  without  benefit ;  also  Calabar  bean,  bromides,  and 
8UCCUS  conii  raised  to  a  two-ounce  dose,  and  continued  three  times  a  day 
for  nearly  a  fortnight.  Rest  in  bed  seemed  to  be  most  useful,  but  the 
patient  thought  chloral  hydrate  at  night  not  only  gave  him  refreshing 
sleep,  but  made  the  spasms  less  severe  during  the  day. 

Miner's  nystagmus  is  also  a  kind  of  handicraft  spasm.  It,  like  hammer 
spasm,  has  been  observed  at  Sheffield,  and  described  by  Mr  Simeon  Snell 
there,  and  also  by  Dr  Dransart  among  the  coal  miners  in  the  North  of 
France.  Working  in  low  galleries  and  narrow  spaces,  the  miner's  eyes  are 
constantly  strained  in  a  certain  direction,  because  he  cannot  move  his  head 
and  body  as  he  otherwise  would.  The  strain  is  soon  felt,  and  often  results 
in  a  "fatigue-spasm" — oscillation  of  the  eyeball  (like  the  lateral  nystag- 
mus from  tumours  of  the  cerebellum,  supra,  pp.  777-8),  accompanied  in 
severe  cases  by  headache  and  vertigo,  but  cured  at  once  Avhen  the  patient 
is  able  to  leave  the  mine  and  adopt  any  pursuit  which  does  not  involve  the 
straining  of  the  ocular  muscles  just  described. 

Beside  the  other  handicraft  spasms  enumerated  above  (p.  861),  we  may 
mention  fatigue-spasms  in  sawyers,  bricklayers,  and  opera  dancers. 

Tbtanilla.* — In  the  disorders  hitherto  described,  the  spasms  are  of  a 
clonic  kind.  But  in  another  member  of  the  group  tonic  spasm  is  the  essen- 
tial symptom.  This  is  the  disease  to  which  Lucien  Corvisart  in  1852  gave 
the  name  of  tetanie:  previously  it  had  been  described  by  Dance  in  1831  as 
"  a  kind  of  intermittent  tetanus ; "  and  Steinberg  had  called  it  "  idiopathic  " 
or  "  rheumatic  contraction  of  the  extremities."  Trousseau's  lecture  on  this 
curious  affection  drew  attention  to  it  in  this  country,  and  Dr  Moxon  recorded 


*  %no?i^ym.y.— Tetany— Tonic  cramps  of  the  fingers  and  toes  in  children— Rheumatic 

contraction  of  the  extremities — Remittent  tetanus. — Fr  Tetania  Tnfar.;!!-,    n    4.  ^ 

\  1   J  •      /rr  \  m  .    .  Actanuie — L-ontracture 

Thuinatismale  des  uourrices  (Trousseau). —  Germ.  Tetanie.  "^>uiv. 
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a  case  in  the  •  Guy's  Hospital  Reports  '  for  1870.  It  differs  pathologically 
and  clinically  from  the  ten-ible  disease  always  known  as  tetanus,  and  now- 
known  to  depend  on  infection  by  a  microbe  (p.  373). 

^  Tetany,  or  tetanilla,  is  generally  confined  to  the  limbs,  and  affects 
chiefly  their  distal  parts.  Sometimes  it  is  limited  to  the  forearms  and 
hands ;  more  rarely  to  the  legs  and  feet.  As  a  rule  it  is  bilateral,  and  may 
involve  all  four  extremities  at  the  same  time  or  alternately.  Occasionally 
the  muscles  of  the  face,  the  trunk,  and  even  those  of  the  eyes,  may  be 
affected. 

The  patient  first  has  a  sensation  of  tingling  in  the  parts  which  are  to 
be  afl'ected,  and  then  begins  to  find  that  their  movements  are  no  longer  free. 
Soon  the  thumbs  become  forcibly  adducted ;  the  fingers  of  each  hand  are 
closely  pressed  together,  and  are  half  flexed  at  the  metacarpo-phalangeal 
joints,  but  extended  beyond ;  the  palms  are  hollowed  by  the  approximation 
of  their  inner  and  outer  surfaces.  Hence  Trousseau's  comparison  to  the 
conical  form  of  the  accoucheur's  hand  when  introduced  into  the  vagina  to 
perform  turning.  The  thumbs  may  be  driveia  into  the  skin  so  violently  as 
to  leave  marks,  or  even  (it  is  said)  to  give  rise  to  sloughs.  The  wrists  are 
half  flexed,  the  forearms  pronated,  and  the  arms  drawn  close  to  the  sides. 
In  the  lower  limbs  the  toes  are  bent  down  and  adducted,  the  soles  of  the 
feet  are  hollowed,  and  the  heels  are  pulled  up  by  spasm  of  the  muscles  of 
the  calves  into  the  position  of  talipes  equino-varus. 

The  contracted  muscles  feel  hard  ;  their  resistance  may  be  overcome  by 
the  employment  of  some  force,  which  generally  gives  the  patient  pain,  but 
sometimes  relief.  Thus  the  fingers  and  thumb  may  be  straightened  ;  but 
as  soon  as  they  are  released  they  again  become  flexed  as  before.  Another 
way  of  arresting  the  spasms  is  by  means  of  cold.  Trousseau  mentions  that 
persons  in  whom  the  lower  limbs  are  affected  can  often  regain  the  free  use 
of  them,  for  the  time,  by  merely  standing  with  naked  feet  on  a  stone  floor  ; 
and  the  same  result  can  be  brought  about  by  immersing  the  hands  and 
forearms  in  cold  water. 

During  the  paroxysms  the  movements  of  the  affected  parts  are  nmch 
impaired.  If,  as  is  often  the  case,  the  patient  is  a  mother  nursing  her 
child,  she  cannot  hold  it  in  her  arms.  There  is  partial  anaesthesia,  so  that 
the  patient  cannot  judge  of  the  size  and  hardness  of  objects.  In  walking 
he  feels  as  if  his  feet  were  treading  on  a  thick  carpet.  Pain  is  sometimes 
altogether  wanting,  but  it  is  usually  present  in  more  or  less  severity,  and  is 
compared  to  that  which  accompanies  ordinary  "  cramps "  of  the  legs. 
Another  common  symptom  is  that  the  backs  of  the  hands  and  feet  become 
oedematous,  and  sometimes  red,  with  swollen  veins. 

In  from  five  to  fifteen  minutes  the  spasm  generally  passes  off,  but  some- 
times it  lasts  without  stopping  for  an  hour  or  two,  or  even  longer  still.  As 
it  subsides,  sensations  of  formication  are  again  experienced. 

After  a  variable  interval  another  attack  commences,  and  this  goes  on  for 
several  days,  or  sometimes  for  two  or  three  months.  Even  after  a  long 
period  of  health  the  disease  may  return.  A  child,  whose  case  is  recorded 
by  Moxon,  was  first  attacked  by  tetany  when  five  months  old,  and  had  it 
on  five  distinct  occasions,  at  intervals  of  from  five  to  twelve  months, 
before  it  reached  the  age  of  three  years  and  a  half.  One  of  Trousseau's 
patients,  a  young  man  of  twenty-one,  had  the  disease  every  ^vinter  for  four 
vears,  the  contractions  coming  on  every  day  during  a  period  of  two  months. 

Trousseau  found  that  in  a  patient  affected  with  tetany  one  can  at  any 
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time  bring  on  the  spasms  by  compressing  the  principal  nerve  or  artery  in 
the  upper  part  of  the  limb. 

The  electrical  relations  of  the  motor  nei-res  and  muscles  in  this  disease 
have  been  investigated  by  Erb  ('  Ziemssen's  Handbuch/'  xxii,  p.  315  ),  pre- 
viously by  Kussmaul  and  Benedikt,  and  more  recently  by  Chvostek,  Frankl- 
Hochwart,  and  Weiss,  with  the  result  that  the  excitability  both  to  faradic 
and  to  galvanic  currents  has  been  found  greatly  increased  except  only 
where  the  facial  nerve  is  disti-ibuted  (see  Dr  Buzzard's  observations,  '  Clin. 
Lectures,'  pp.  414,  417).  We  found  in  two  of  the  cases  mentioned  below 
that  the  closing  contraction  was  apt  to  cause  physiological  tetanus  instead 
of  an  ordinary  contraction.  Chvostek  has  also  observed  that  in  these  cases 
a  slight  tap  over  the  facial  nerve  on  the  cheek  is  followed  by  contraction  of 
the  muscles  it  supplies. 

The  following  summary  of  cases  of  tetany  admitted  into  Guy's  Hospital 
between  1868  and  1888  was  extracted  out  of  om'  clinical  records  by  Mr 
Lefevre,  and  those  between  1888  and  1898  by  Mr  W.  S.  Richardson  for  the 
present  edition : 

1869.  M.,  a;t.  6.    Swelling  of  right  foot,  hot  and  tender;  history  of  cramps  before 

admission  only.  Relieved. 

1870.  M.,  jBt.  3,  with  condition  of  talipes  equiuo-varus.  Intermittent  tetany.  Relieved. 
187^.  M.,  ajt.  18,  with  cramps  in  calves  and  hands.    Interviittent  tetanilla.    The  dia- 
phragm was  also  involved.  Improved. 

1873.  M.,  aat.  2.    Hands  cone-shape  ;  feet  extended.    Slight  opisthotonos.  Cured. 
1876.  M.,  ffit.  6.    2V^rtM_y  associated  with  rickets  and  diarrhoea.  Cured. 
1883.  F.,  set.  \0\.    Eight  hand  only  affected;  thumb  flexed  and  adducted;  fingers 
semiflexed  ;  hand  drawn  to  ulnar  side.    Rapidly  disappeared. 

1887.  M.,  ait.  5.    Hands  and  feet  affected.    Fatal  i)y  dyspnoea. 

1888.  Brother  of  above,  ajt.  7.  Hands  and  feet,  with  much  pain.  Mitral  regurgitation. 

Slowly  recovered. 

1889.  M.,  set.  4.    Upper  and  lower  limbs,  painful.    History  of  fits  and  convulsions. 

Associated  with  bronchitis.  Recovery. 

1890.  M.,  set.  18.   Upper  extremities.   Previous  amputation  for  morbus  coxse.  Chronic 

suppuration.    Lardaceous  disease,  albuminuria,  and  diajrhcea.  Death. 
1890.  F.,  set.  81.    Spasms  in  hands,  ascribed  to  washing  with  cold  water,  three  months 
after  delivery.  Associated  with  mental  disturbance.   Discharged  without  much 
improvement. 

1890.  F.,  set.  4.    Upper  and  lower  limbs.    Associated  with  rickets,  stomatitis,  and 

diarrhoen.  Cured. 

1891.  F.,  a3t.  3.    Tetanilla.    Left  the  ward  relieved. 

1894.  F.,  set.  17.    Fingers  and  thumbs  of  both  liands.    Associated  with  hysteria  and 
choreiform  movements.    Improved  under  treatment. 

1896.  F.,  set.  5.    Carpopedal  spasms;  worse  in  hands  than  in  feet.    Associated  with 

rickets.  Relieved. 

1897.  F.,  set.  22.    Hands  and  feet;  after  removal  of  tliyroid.  Relieved. 

1898.  M.,  set.  14  months.    Hands.    Vomiting  and  diarrhoea.  Cured. 

The  third  of  these  cases,  in  a  boy  thi-ee  years  old,  was  described  by  Dr 
Wilks  in  a  paper  in  the  '  Guy's  Hos.  Rep.  '  for  1872,  and  in  his  lectures  he 
narrates  two  others  in  youths  of  sixteen  and  eighteen.  Tlie  former  was  a 
private  patient ;  the  latter  was  the  third  of  the  above  series. 

The  writer  had  two  boys,  brothers,  under  his  care  within  a  few  months, 
with  the  typical  symptoms  of  tetanilla  (Cases  7  and  8).  One  aged  five,  in 
Maiy  Ward,  developed  severe  symptoms.  The  spasms  became  general,'  he 
lost  his  power  of  speech,  and  his  temperature  rose.  After  further  local 
and  general  treatment,  he  died,  September,  1887,  the  illness  having  lasted 
about  three  weeks.    There  were  no  lesions  discovered  after  death. 

His  elder  brother,  aged  seven,  was  admitted  into  John  Ward,  November, 
1888,  with  the  same  painful  tonic  spasms  of  his  hands  and  feet.  He' 
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slowly  and  gradually  recovered,  and  at  last  went  out  well  in  February,  1889. 
In  neither  of  these  cases  were  there  any  clear  signs  of  rickets. 

In  1890  we  had  a  ninth  case  in  Mary  Ward  in  an  adult  which  resembled 
tetanilla  in  its  localisation,  and  in  being  in  all  probability  functional  (Case 
11).  A  woman  of  about  thirty  was  suddenly  attacked,  as  the  result  of 
strong  and  sudden  emotion,  by  tonic  contractions  of  her  fingers  and  toes. 
This  had  lasted  several  months  when  she  came  under  the  writer's  care,  and 
two  fingers  of  one  hand  had  become  contracted.  The  other  hand  was 
nearly  well,  and  the  toes  could  be  flexed,  though  with  some  pain.  The 
case  might  be  called  carpo-pedal  spasms  in  an  adult.  It  had  the  character 
of  an  ••  hysterical  "  disorder. 

In  tetany  the  spasms  are  not  always  limited  to  the  extremities.  Trous- 
seau describes  instances  in  which  the  face  and  trunk  were  also  affected  : 
the  face  became  distorted,  the  eyes  squinted,  the  sterno-mastoidei  and  the 
pectorales  were  rigid,  and  the  recti  abdominis  stood  up  like  tense  cords. 
The  jaws  were  firmly  clenched,  and  the  speech  was  impaired.  Laryngeal 
spasm  sometimes  occurred,  causing  lividity  and  apparent  danger  of  suffoca- 
tion. Febrile  disturbance  was  also  present.  Yet  even  in  svich  severe  cases, 
the  patient  would  often  get  up  ;  and  if  an  adult  she  would  attend  on  other 
patients,  although  suffering  from  pains  in  the  loins,  and  feeling  bruised  and 
exhausted. 

Sooner  or  later  recoveiy  almost  always  takes  place.  Trousseau  men- 
tions one  instance  in  which  death  occurred  from  phthisis  during  a  relapse 
of  tetany,  and  another  which  seems  to  have  ended  fatally  within  a  few 
hours  of  its  commencement.  This  can  scarcely  have  been  really  a  case  of 
tetanus,  for  the  hands  and  feet  were  characteristically  affected ;  and  these 
are  the  very  parts  which  escape  the  spasms  of  tetanus. 

Varieties. — It  appears  that  a  very  common  affection  is  really  a  minor 
variety  of  tetany,  namely,  "  carpo-pedal  contractions,''^  or  "  turning  in  "  of 
the  thumbs  and  great  toes,  which  one  so  often  observes  in  rachitic  children. 
Dr  Jackson  regards  these  as  mdimentary  epileptiform  convulsions  ;  but 
surely  they  are  more  closely  related  to  tetany. 

Another  condition  closely  allied  to  tetanilla  is  Larijngismus  stridulus,  a 
spasm  of  the  muscles  of  the  glottis  common  in  young  children  who  are  the 
subjects  of  rickets  (cf.  p.  5-37).  Notwithstanding  occasional  extension  to 
other  parts,  tonic  spasm  of  the  fingers  and  toes  is  the  distinctive  feature  of 
tetany,  and  this  approximates  it  to  another  affection  of  early  life.  Trismus 
neonatorum.  It  occurs  in  infants  a  week  after  birth,  and  sometimes  even 
in  the  first  twelve  hours.  There  is  clenching  of  the  hands,  flexion  of  the 
feet  upon  the  ankles,  and  bending  of  the  toes  ;  and  when  the  fit  subsides 
the  child  still  lies  with  its  head  draAvn  back,  its  hands  clenched,  and  its 
thumbs  drawn  into  the  palm. 

The  frequently  fatal  result  and  the  presence  of  opisthotonos  seem  to 
separate  trismus  neonatorum  from  tetany.  But  tonic  spasm  of  the  back  of 
the  neck  is  common  in  children  with  "  carpo-pedal  contractions." 

The  relation  of  trismus  to  tetany  is  confirmed  by  its  aetiology.  The 
trismus  of  newly  born  children  was  at  one  time  supposed  to  be  a  traumatic 
tetanus,  excited  by  irritation  which  started  from  the  umbilical  coi'd.  But 
that  notion  was  refuted  by  the  subsidence  of  the  disease  in  the  Dublin 
Lying-in  Hospital,  in  consequence  of  the  introduction  of  an  effective  system 
of  ventilation.  Previously  one  in  eveiy  six  of  the  infants  born  there  had 
died  when  less  than  a  fortnight  old  ;  and  nineteen  deaths  out  of  twenty 
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were  due  to  trismus.  Afterwards  the  mortality  was  oiily  one  in  fifty-eight 
and  a  half,  and  but  a  ninth  part  of  it  was  from  the  disease  in  question,  in 
the  West  Indian  islands  it  is  still  common,  and  also  in  St  Kilda ;  probably 
it  is  due  to  a  vitiated  state  of  the  air  in  the  lying-in  chamber.  In  London 
it  must  be  very  rare,  for  Dr  West  saw  only  one  case. 

JEtiologij.—ln  a  valuable  paper  in  the  '  Lancet '  (May,  1887)  Dr  Cheadle 
relates  a  case  of  tetany  in  an  adult,  and  remarks  on  the  association  of  this 
disease  with ,  previous  diarrhoea  or  lactation  in  women.  He  believes  that 
rickets  in  infants  is  apt  to  produce  various  spasmodic  affections,  wlwch.  some- 
times take  the  form  of  infantile  convulsions,  sometimes  of  carpo-pedal  con- 
tractions, sometimes  of  laryngismus  stridulus,  and  sometimes,  though  less 
commonly,  of  tetany.  Dr  Eustace  Smith  and  Dr  Goodhart  take  the  same 
view;  and  the  latter  writer  quotes  Mr  Hutchinson's  observation  of  the 
frequent  coincidence  of  zonular  cataract  with  infantile  fits  and  rickets. 
Rickets  has  been  present  in  most  cases  of  tetany  seen  at  Guy's  Hospital. 

The  majority  of  .cases  of  tetanilla  seen  in  England  occur  in  children. 
In  142  collected  from  various  sources  Dr  Gowers  found  42  between  one  and 
ten  years  of  age  (and  of  these  34  under  five),  and  36  between  ten  and 
twenty ;  making  78  patients  under  twenty,  to  64  adults.  Of  the  latter  the 
majority  were  between  twenty, and  forty  (34  women  to  13  men),  13  between 
forty  and  fifty  (8  Avomen  to  5  men),  and  4  (all  men)  above  fifty.  In  chil- 
dren it  is  more  common  in  boys  than  in  girls  (in  42  cases  under  ten,  31 
males  to  11  females).  In  adults  it  is  more  common  in  women  than  in  men 
(22  males  to  42  females).    It  occasionalh'-  occurs  in  families. 

The  geographical  distribution  of  tetanilla  is  remarkable  for  its  variation. 
It  is  most  prevalent  in  the  winter  months. 

Trousseau  speaks  of  tetany  as  occurring  most  frequently  in  women 
between  the  ages  of  seventeen  and  thirty,  particularly  in  those  who  are 
suckling  their  children.  One  is  tempted  to  think  that  there  may  be 
something  in  the  spare  diet  adopted  during  the  puerperal  period  by  French 
physicians  which  brings  on  a  disposition  to  the  disease.  Trousseau  thought 
that  tetany  is  the  direct  result  of  exposure  to  cold,  .but  he  regarded  diar- 
rhoea as  a  frequent  predisposing,  and  enteric  fever  and  cholera  as^an  occa- 
sional, cause  of  tetany.  He  had  seen  it  in  women  over  ,  forty  years  of  age, 
and  even  in  adult  males.  Tetanj^  has  been  observed  as  a  sequence  after 
removal  of  the  thyroid, — in  seven  out  of  seventy  cases  according  to  Wolfler. 
It  has  also  been  observed  in  cases  of  dilatation  of  the  stomach. 

Tetany  sometimes  occurs  as  an  epidemic  neurosis  in  girls'  schools  and 
in  convents,  as  in  the  school  at  Gentilly  in  1876.  Svich  cases  bring  it  into 
relation  with  hysteria,  chorea  major,  and  the  extraordinaiy  attacks  of 
"  convulsionnaires."  But  it  has  also  been  seen  among  youths  during  severe 
winters  in  Germany. 

Moxon  remarked  that  the  disease  which  has  been  called  spasmodic 
ergotism,  and  which  was  prevalent  in  certain  parts  of  Germany  in  the 
earlier  part  of  the  present  century.  Avas  similar  in  its  symptoms  to  tetanv. 
Wright's  account  of  it  ('  Edin.  Med.  Journ.,'  1839)  almost  proves  that 
the  two  disorders  are  identical,  and  that  the  former  Avas  not  due  to  a 
specific  poison,  but  to  general  deterioration  of  the  health  from  a  defective 
supply  of  nutriment.  He  states  that  in  the  eighteenth  century  a  similar 
disease  occurred  in  Sweden.  (See  also  on  this  point  a  paper  by  Bauer  in 
the  '  Berliner  klin.  Wochenschr.,'  1872.) 

It  is  difficult  to  explain  the  various  eetiological  conditions  of  this  curious 
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disease,  and  more  than,  one  physician  has  proposed  to  exclude  from  the 
definition  the  severe  cases  of  trismus,  or  the  slight  ones  of  carpo-pedal  con- 
traction, or  tetanilla  in  infants,  or  tetanilla  in  suckling  women.  Probably, 
however,  we  may  ,  look  on  rickets  in  young  children,  on  cold  at  all  ages, 
and  on  chronic  diarrhoea  or  gastric  dilatation,  child-birth  and  lactation,  as 
predisposing  causes  of  tetanilla,  and  seek  its  efficient  cause  in  some  toxic 
influence  on  the  nervous  centres  in  the  cord. 

This  poison  may  be  the  result  of  acute  specific  fevers,  of  which  tetanus 
is  often  the  sequel ;  and  its  influence  may  be  increased  by  the  lowered  power 
of  resistance  produced  by  cold,  especially  in  young  children.  Some  such 
toxic  effect  seems  to  be  shown  by  the  cases  of  tetanilla  which  follow  removal 
of  the  thyroid,  usually  separately,  but  in  some  cases  accompanied  by  sym- 
ptoms of  myxoedema.  The  same  toxic  hypothesis  would  bring  under  the 
same  categoiy  the  cases  of  ergotism  just  referred  to,  and  cases  apparently 
due  to  poisoning  by  alcohol  or  by  lead. 

The  immediate  pathology  of  tetany  is  quite  unknown  ;  and  it  has  no 
ascertained  morbid  anatomy.  In  the  fatal  case  of  the  winter's  referred  to 
above,  the  brain  and  spinal  cord  were  both  nonnal  to  the  naked  eye,  and 
after  hardening  and  staining  nothing  abnormal  could  be  found.  Dr  Risien 
Eussell  has  carefully  described  the  various  conditions  of  the  brain  and  cord 
met  with  after  death,  but  none  of  them  are  constant  or  characteristic.  The 
disease  seems  to  be  a  functional  one,  but  the  seat  of  the  disturbed  functions 
would  appear  to  be  in  the  neurons  of  the  anterior  cornua  of  the  cord,  and 
the  reflex  arc  connected  with  them. 

Tetanilla  has  no  afiinity  whatever  with  rheumatism  in  any  intelli- 
gible sense  of  the  word ;  all  that  French  and  German  writers  mean  by 
calling  the  contractures  "  rheumatic  "  is  that  they  often  follow  exposure  to 
cold.  Dr  Hughlings  Jackson  suggests  the  hypothesis  that  cerebral  influence 
is  diminished,  and  that  (supposed)  cerebellar  influence  over  the  motor  nerves 
is  increased. 

The  diagnosis  of  tetany  is  not  difficult,  spinal  meningitis,  especially 
epidemic  cerebro-spinal  fever,  being  the  only  affection  Avith  which  it  is 
likely  to  be  confounded.  There  is  no  rise  of  temperature  in  tetany,  and 
when  it  occurs  epidemically  it  is  obviously  a  neurosis,  dependent  on  a  pre- 
disposing epidemic  fever,  or  upon  the  contagion  of  example. 

The  ■prognosis  is  favourable  in  genuine  cases,  but  death  may  occur 
from  general  convulsions  or  other  complications  to  which  rachitic  children 
are  liable.  In  adults  the  only  grave  cases  are  those  in  which  the  stomach 
is  dilated. 

The  unfortunate  habit  of  naming  symptoms  after  their  describers  has 
affixed  the  name  of  Trousseau  to  the  fact  that  the  paroxysms  of  tetany  may 
be  produced  by  compressing  the  nerves  of  the  limb ;  that  of  Chvostek  to 
the  ready  contraction  of  a  muscle  on  percussion  ;  and  that  of  Erb  to  the 
remarkable  electrical  phenomena  of  a  more  ready  anodal  than  cathodal 
response,  and  the  frequent  appearance  of  tetanus  instead  of  a  single  clonic 
spasm.  They  are,  however  named,  important  diagnostic  j^oints. 

The  treatment  which  Moxon  adopted  in  his  case  of  tetany  was  the 
administration  of  bromide  of  potassium  in  five-grain  doses  ;  in  four  days 
the  spasms  ceased  to  return,  and  the  child  afterwards  took  cod-liver  oil 
and  steel  wine.  There  is  little  question  that  such  remedies  are  to  be  pre- 
ferred to  the  bleeding  and  cupping  advised  by  Trousseau.  Indeed,  that 
writer  himself  makes  an  exception  for  weakly  and  debilitated  subjects,  for 
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whom,  he  recommends  quinine  with  small  doses  of  opium  or  belladonna; 
but  cod-liver  oil  and  good  food  are  the  best  medicines.  He  mentions  a 
case  which  Aran  cured  by  applying  to  the  affected  parts  pieces  of  hnen 
soaked  in  chloroform.  Wilks  also  found  cold  applications  the  best.  Inter- 
nally chloral  has,  been  found  very  useful  at  Guy's  Hospital,  and  in  severe 
cases  the  inhalation  of  chloroform  has  given  marked  relief. 

Dr  Cheadle  believes  that  Calabar  bean  will  sometimes  succeed  in  over- 
coming the  spasms  when  other  measures  fail.  Warmth  for  infants,  and 
fresh  air  and  exercise  for  adults,  are  probably  the  best  treatment  in  many 
cases.  For  infants  chloral  hydrate  (with  or  without  bromides),  followed 
up  by  good  milk,  cod-liver  oil,  meat  juice,  and  other  nutritious  food,  will  m 
most  cases  cure  by  removing  the  cause  as  well  as  the  symptom,  in  cases  of 
tetany,  or  carpo-pedal  contractions,  or  trismus. 

When  there  is  degeneration  or  absence  of  the  thyroid  body,  the  treat- 
ment is,  as  in  myxoedema,  to  supply  thyroid  extract.  When  gastric  dilata- 
tion is  present,  this  determines  the  treatment. 

Thomsen's  Disease.* — The  first  full  account  of  this  rare  and  remarkable 
spasmodic  affection  was  given  in  1876  ('  Arch,  fiir  Psychiatrie  u.  Ner- 
venkr.')  by  Dr  Thomsen,  a  Danish  physician,  who  was  himself,  with  several 
members  of  his  family,  the  subject  of  the  infirmity.  In  the  same  year 
SeeligmiiUer  published  a  characteristic  case.  Others  have  been  observed 
in  Germany,  France,  Denmark,  and  Italy,  and  Dr  Buzzard  described  two 
cases  in  England  ('  Lancet,'  May  14th,  1887).  Erb  published  a  monograph 
on  the  disease  in  1886.  A  full  bibliography  was  given  by  Dr  Paul  Chap- 
man in  the  sixth  volume  of  '  Brain '  (April,  1883),  and  by  Dr  Hale  White 
in  the  same  periodical  for  April,  1886,  and  in  the  '  Guy's  Hospital  Reports  ' 
for  1890. 

Sympto7ns. — The  peculiar  features  of  the  affection  are  that  when  the 
patient  endeavours  to  perform  voluntary  movement  after  rest,  the  muscles 
of  the  limbs  are  thrown  into  tonic  spasms,  which  prevent  movement  and 
keep  the  parts  in  a  state  of  stiffness,  like  that  of  cramp,  though  Avithout 
pain.  As  in  ordinary  cramp,  the  contractions,  though  violent,  are  ineffec- 
tive, portions  only  of  the  muscle  being  raised  into  bulging  elevations.  After 
a  time  the  difficulty  is  overcome,  and  the  patient  is  able  to  rise  from  his 
chair,  and  walk,  run,  or  performi  any  action  he  desires.  But  the  diffi- 
culty returns  again  and  again,  so  as  seriously  to  interfere  with  his  daily 
life.  Seeligmiiller's  patient  was  a  healthy  young  recruit,  who  found  him- 
self slow  and  awkward  in  performing  his  military  exercises. 

Not  only  the  amis  and  legs,  but  the  muscles  of  the  trunk,  are  subject 
to  this  difficulty,  and  also  those  of  the  tongue  and  lips,  so  that  there 
results  a  kind  of  stammering- — a  violent  effort  to  speak,  inability  to  do 
so,  and  at  last  an  explosive  utterance,  followed  by  ordinary  articulation 
for  the  rest  of  the  sentence. 

The  muscles  supplied  by  the  portio  dura  and  those  of  the  eyeball  and 
the  larynx  seem  always  to  escape.  Moreover  the  involuntary  muscles  of 
respiration  and  micturition  and  the  several  sphincters,  are  quite  unaffected. 

There  is  sometimes  a  feeling  of  numbness  or  "  pins  and  needles  "  in 
the  limbs,  and  occasionally  pains,  but  these  are  in  some  cases  absent,  and 
are  never  severe  or  long  continued.    There  is  no  anaesthesia. 

*  Called  by  Thomsen  "Tonic  contractions  in  voluntary  muscles,  as  tlie  result  of  inherited 
psychical  predisposition."    Striimpell  and  Erb  call  it  "Myotonia  congenita." 


thomsen's  disease 


873 


The  knee-jerk  and  plantai*  reflexes  are  usually  present,  and  sometimes 
excessive  ;  but  in  one  of  Dr  Buzzard's  cases  the  former  was  completely 
and  the  latter  almost  completely  abolished.  The  galvanic  and  faradic 
in-itability  of  the  muscles  is  greater  than  normal,  and  they  readily  respond 
to  mechanical  stimuli,  but  contract  and  relax  very  slowly;  this  is  called 
the  myotonic  reaction.  The  nerves  respond  normally ;  there  is  no  re- 
action of  degeneration.  Fibrillary  tremors  have  often  been  observed,  and 
the  contraction  of  a  muscle  after  stimulation  is  slow. 

There  is  no  atrophy  of  the  affected  muscles.  On  the  contrary,  they 
undergo  trae  hypertrophy,  especially,  it  would  seem,  the  gastrocnemii, 
external  vasti,  glutfei,  and  trapezii,  but  always  in  a  symmetrical  manner. 
Yet  the  muscular  strength  of  the  patients  is  not  at  all  proportionate  to  this 
apparently  athletic  development. 

Some  authors  have  described  the  mental  faculties  of  the  patients  as 
deficient,  but  there  seems  no  reason  to  regard  this  as  a  character  of  the 
disease,  and  it  was  one  of  these  patients  who  taught  us  how  to  recognise 
it.  The  general  health  is  unimpaired,  and  there  is  usually  neither  pain 
nor  disability  for  movement,  but  the  patient  feels  awkward  and  unready ; 
before  doing  anything  he  must  get  his  muscles  prepared,  and  hence  he  is 
incapable  of  prompt  and  rapid  movement  in  response  to  the  will. 

We  had  a  typical  case  of  this  curious  disorder  in  Guy's  Hospital,  in 
a  healthy  and  well-made  young  Welshman.  He  was  apparently  strong, 
and  of  more  than  average  intelligence,  but  he  could  not  readily  make  the 
start  in  walking  or  rising  from  a  chair.  A  full  account  of  his  case  is  given 
by  Dr  White  in  the  "  Guy's  Hosp.  Rep.,'  vol.  xlvi. 

Pathology. — The  primary  change  might  be  in  the  motor  nerves,  in  the 
motor  tracts  of  the  cord,  in  the  motor  cerebral  cortex,  or  in  the  mviscles. 
Fragments  of  muscles  have  been  removed  by  the  harpoon,"  and  the  fibres 
are  found  to  be  thicker  than  usual ;  but  the  striation  is  unaffected,  and 
there  is  no  fatty  overgrowth,  as  in  pseudo-hypertrophic  paralysis.  ('  Guy's 
Hosp.  Rep.,'  vol.  xlvi,  pi.  iii.)  No  autopsy  was  made  on  a  case  of  Thom- 
sen's disease  for  twenty  years  after  its  discovery;  but  in  1896  Dejerine  and 
Sottas  ('  Revue  de  Med.,'  Mars,  1895)  made  one  on  a  man  of  thirty-two  who 
had  shown  all  the  characteristic  symptoms  and  who  died  of  acute  Bright's 
disease.  The  brain,  cord,  and  nerves  were  found  to  be  healthy.  The  seat 
of  the  lesion  was  in  the  muscular  fibres.  Their  diameter  was  increased  up 
to  80  or  even  150  ;  the  shape  was  less  polygonal ;  there  was  a  marked  hyper- 
plasia of  the  nuclei, ,  and  some  fibres  were  atrophied,  while  others  contained 
vacuoles ;  in  parts  the  longitudinal  striation  had  disappeared,  but  the 
transverse  striation  was  well  marked.  The  connective  tissue  showed  no 
changes,  and  the  adipose  tissue  was  not  increased. 

Dr  A.  McL.  Hamilton,  of  New  York,  and  some  other  writers,  have 
argued  against  the  symptoms  of  Thomsen's  disease  being  more  than  acci- 
dental or  secondary.  Dr  Thomsen  himself,  as  appears  by  the  title  under 
which  he  described  it,  regarded  the  affection  as  rather  mental  or  emotional 
than  organic  in  origin. 

Etiology. — The  reality  of  the  disease  as  a  recurrent  combination  of 
symptoms  is,  however,  established  by  its  family  character.  Dr  Thomsen 
saw  signs  of  it  in  his  own  children  Avhile  still  in  the  cradle ;  his  own  mother 
was  slightly  affected,  and  two  of  her  brothers  typicallj^  so  ;  of  her  thirteen 
children,  six,  besides  Dr  Thomsen  himself,  were  subjects  of  the  in- 
firmitv :   and  of  his  own  five  sons,  four  inherited  it  from  their  father. 
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Benedikt,  Leyden,  Eulenburg,  Pitres,  Erb,  all  found  the  same  hereditary 
and  family  distribution.  It  is  more  constant  than  in  any  other  affection  of 
the  nerA^ous  system,  except  jjerhaps  Friedreich's  disease  (p.  707)  ;  and  like 
that  rare  and  obscure  condition,  its  duration  is  more  extended  laterally 
than  vertically,  e.  it  affects  many  brothers  and  sisters  in  a  family,  but 
does  not  so  readily  pass  to  the  next  generation,  and  rarely  to  a  third. 

Both  sexes  are  liable  to  be  affected,  but  males  much  more  frequently. 
The  disease  is  probably  congenital,  but  the  symptoms  first  become  obvious 
when  a  boy  goes  to  school  and  finds  himself  unable  to  take  part  in  games, 
—in  a  case  reported  by  Dr  Banham,  of  Reading,  this  was  not  before  the 
age  of  twelve. 

Course  and  prognosis. — The  symptoms  do  not  appear  to  be  aggravated 
after  they  are  once  fully  developed,  but  there  is  no  instance  of  their  having 
disappeared,  nor  is  any  treatment  even  asserted  to  be  efiicient.  The  con- 
dition is  probably  as  innate  and  ineradicable  as  the  individual  timbre  of 
voice,  or  tricks  of  speech  and  gestm-e  ;  and,  like  them,  if  ever  "  grown  out 
of,"  the  result  is  not  likely  to  be  obtained  by  direct  therapeutical  means, 
but  bv  the  gradual  effect  of  circumstances  and  of  time. 

Paralysis  Agitans.* — Unlike  the  preceding  spasmodic  disorders,  the 
curious  malady  called  shaking  palsy  (in  distinction  from  the  '  dead  palsy  ' 
of  hemiplegia)  has  been  known  for  centuries.  But  its  true  clinical  features 
w^ere  only  recognised  by  Parkinson  in  1817. 

The  tremors. — The  most  striking  symptom  consists  in  oscillations 
usually  affecting  the  limbs,  sometimes  the  neck  and  the  t<)ngue  also,  the  head 
or  eyes  very  seldom.  It  often  begins  in  one  of  the  arms,  sometimes  in  a 
leg.  Chai'cot  says  that  it  may  for  a  time  be  limited  to  one  thumb.  These 
tremors  continue  Avhile  the  affected  part  is  at  complete  rest — an  important 
distinction  from  those  of  Insular  sclerosis  (p.  711).  The  movement  is  at 
first  very  slight,  a  mere  tremor;  but  gradually  the  amplitude  of  the  oscil- 
lations becomes  greater  and  the  whole  limb  is  involved,  so  that  the  patient 
is  unable  to  go  on  with  his  work,  and  has  to  seek  medical  advice.  Some- 
times, however,  the  agitation  of  the  muscles  is  severe  from  the  very  first. 
In  two  cases  under  Dr  Fagge's  care  the  patient  went  to  bed  as  usual  and 
woke  in  the  morning  with  the  disease  fully  developed,  the  right  arm  being 
in  one  instance  the  part  affected,  in  the  other  both  the  left  arm  and  the 
left  leg.  In  two  other  cases  at  Guy's  Hospital  one  side  of  the  neck  was 
the  earliest  seat  of  the  movements.  After  a  variable  interval — perhaps 
after  some  months — the  oscillations  appear  somewhere  else,  most  fre- 
quently in  the  leg  of  the  same  side  as  the  affected  arm,  sometimes  in 
the  other  arm.  Sooner  or  later  the  remaining  limbs  suffer  in  their  turn, 
but  the  tremors  of  the  leg  are  easily  overlooked,  particularly  while  the 
patient  is  sitting  in  a  chair.  The  head  also  may  now  begin  to  shake,  even 
when  no  tremor  is  communicated  from  the  trunk  and  limbs,  and  the 
tongue  becomes  very  tremulous  when  it  is  protruded  ;  but  nystagmus,  or 
oscillation  of  the  eyeballs,  seems  never  to  occur,  nor  do  the  jaws  take  part 
in  the  movements  except  in  the  last  stages  of  the  disease. 

During  the  early  part  of  its  course  paralysis  agitans  is  almost  always 
paroxysmal.    Each  attack  lasts  some  hours,  and  it  is  followed  by  a  feeling 

*  Synonyms.— ^\iak\x\^  palsy— Paralysis  cum  tremore—"  Parkinson's  disease  "—Scelo- 

tyrbe  festinans — Chorea  procursiva,  senilis  v   festiiians. — Anglice,  The  trembles,  Fr. 

Tremblement  paralytiqne  progressif. —  Germ.  Schiittellalimnng. 
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of  great  fatigue,  which  gradually  passes  off  in  the  interval  of  rest  before 
the  next  tit  begins.  At  a  later  period  the  trembling  becomes  continuous. 
The  shaking  of  the  limbs  follows  a  regular  rhythm,  with,  according  to 
Gowers,  a  range  in  the  fingers  of  only  ^  to  f  inch,  and  a  rate  of  five  to 
seven  vibrations  in  the  second  :  but  it  is  liable  to  acceleration  on  mental 
disturbance  or  voluntaiy  efforts. 

The  tremors  are  independent  of  voluntary  motions  of  the  affected 
parts.  Mr  Parkinson  began  his  monograph  by  defining  it  as  follows: — • 
Involuntaiy  tremulous  motion,  with  lessened  muscular  power,  in  joarts 
not  ni  octioti,  and  even  when  supported  ;  with  a  propensity  to  bend  the 
trunk  forwards,  and  to  pass  from  a  walking  to  a  running  pace ;  the  senses 
and  intellect  being  |Uninjured."'  He  went  on  to  distinguish  the  disease 
from  the  tremor  of  old  age,  as  well  as  from  that  caused  by  the  vapour  of 
mercury. 

During  the  early  period  of  the  disease  the  hand  may  become  perfectly 
steady  when  it  takes  up  a  tool  or  a  pen,  and  the  patient  is  able  to  control 
the  agitated  limb  by  an  effort  of  will.  At  this  stage  the  affection  is  usually 
donnant  so  long  as  the  patient  lies  quietly  on  his  back  in  bed,  and  no 
movements  occur  during  sleep  except  in  the  most  advanced  stage  of  the 
disease.  Parkinson  mentions  that  one  of  his  patients  had  an  intercurrent 
attack  of  right  hemiplegia,  in  which  the  face  was  drawn  to  the  left  side, 
and  this  lasted  a  fortnight ;  during  that  time  neither  the  arm  nor  the  leg 
on  the  paralysed  side  was  in  the  least  affected  with  the  tremulous  agitation, 
but  it  returned  as  the  limbs  regained  their  power.  In  the  later  stage  of 
shaking  palsy  the  attempt  to  perform  any  voluntary  movement  brings  on 
the  oscillations  with  greatly  increased  violence.  They  are  also  much  aug- 
mented by  emotion  or  excitement.  Even  the  presence  of  a  looker-on  often 
affects  such  patients  to  a  remarkable  ,  degree  ;  a  man  who  can  Avrite  well 
when  alone  may  be  unable  to  form  a  letter  so  long  as  he  is  watched  by  a 
clinical  clerk.  If  we  hold  the  agitated,  limb,  so  as  to  check  its  movements, 
they  are  aggravated ;  and  if  we  forcibly  restrain  them,  similar  movements 
appear  in  the  opposite  arm  or  leg. 

Paresis. — According  to  most  writers  there  is  in  paralysis  agitans,  beside 
the  tremors,  a  certain  degree  of  impairment  in  the  muscular  power  of  the 
affected  parts.  Eulenburg,  however,  has  found  that  even  in  severe  cases 
of  long  standing  the  reaction  to  induced  or  galvanic  currents  is  perfect, 
and  both  Trousseau  and  Charcot  taught  that  the  muscles  retain  their  full 
force.  Another  point  observed  by  Trousseau  was  that  the  contractility  of 
the  muscles  w^as  quickly  exhausted  :  Avhen  told  to  open  and  shut  his  hand 
in  quick  succession  the  patient  at  first  did  so  rapidly,  but  after  fifteen 
seconds  more  slowly,  and  soon  not  at  all.  Charcot  remarked  that  there  is 
often  a  retardation  of  the  influence  of  the  will,  shown  by  an  unduly  long 
interval  between  a  thought  and  its  expression  in  words. 

M.  Bourneville,  the  editor  of  '  Charcot's  Lectures,'  has  since  made  obser- 
vations on  six  patients  with  the  dynamometer,  which  appear  to  show  that 
their  strength  was  really  diminished  to  a  considerable  extent. 

In  most  cases  the  cutaneous  sensibility  of  the  affected  limbs  is  im- 
impaired.  Charcot,  however,  says  that  a  feeling  of  pmn  and  needles  in 
the  hands  and  feet  is  sometimes  complained  of  :  and  this  was  the  case  in  a 
patient  of  Dr  Fagge's,  who  also  said  that  he  could  not  feel  the  ground. 
Headache  and  vertigo  are  not  uncommonly  present  :  and  at  an  advanced 
period  of  the  disease  thei-e  may  be  loss  of  memory. 
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Tonic  spasms. — Perhaps  the  most  constant  sj^mptoni  of  paralysis  agitans 
is  rigidity  in  the  muscles  of  the  affected  parts  ;  and  this  causes  an  attitude 
which  is  characteristic  of  the  disease.  The  head  is  bent  so  that  the  chm 
approaches  the  sternum,  and  the  patient  can  with  difficulty  raise  or  turn 
it  to  the  left  or  right  when  standing.  The  body  is  bowed  forwards,  the 
elbows  are  di-awn  slightly  away  from  the, chest,  and  partially  flexed;  the 
hands  present  a  deformity  somewhat  like  that  which  occurs  in  osteo-arth- 
ritis,  the  three  inner  lingers  being  inclined  towards  the  ulnar  side  of  the 
hand,  while  the  thumb  and  forefinger  are  stretched  out  and  brought  close 
together  as  in  holding  a  pen.  In  the  lower  limbs  the  rigidity  is  sometimes 
very  marked;  they  are  semi-flexed,  the  knees  are  brought  together  by  a 
movement  of  addiiction,  the  feet  are  curved  inwards  as  in  talipes  equino- 
vanis,  and  the  toes  are  arched  like  the  three  fingers. 

Articulation  is  unimpaired  until  the  last  stage,  but  the  speech  is  slow 
and  jerking,  as  though  a  considerable  effort  of  the  will  were  needed  for  the 
pronunciation  of  each  word.  Charcot  compared  it  to  a  bad  rider  trying 
to  talk,  when  mounted  on  a  high-trotting  horse. 

Festination. — The  way  in  which  the  head  and  body  are  bent  fonvards 
in  the  more  advanced  stages  of  paralysis  agitans  accounts  for  a  symptom 
which  Parkinson  noticed,  namely,  that  the  patient  tends  to  fall  upon  his 
face  when  he  attempts  to  walk,  and  that  his  steps  are  consequently  hurried, 
so  that  he  runs  instead  of  keeping  to  his  ordinary  pace.  This  had,  indeed, 
been  previously  described  by  Sauvages,  but  as  a  separate  complaint,  under 
the  name  of  Scelotyrhe  festinans*  The  man  seems,  as  Trousseau  said,  to 
be  constantly  tiying  to  overtake  his  o^vn,  centre  of  gravity.  Parkinson 
mentions  a  case  in  which  an  attendant  was  obliged  to  walk  backwards  in 
front  of  the  patient  with  one  hand  on  each  of  his  shoulders  to  prevent  him 
from  falling.  When  he  first  gets  up  from  his  seat,  which  he  does  very 
slowly,  the  patient  makes  a  few  hesitating  and  ineffectual  steps  before  he 
seems  to  be  able  to  start  off,  and  in  walking  he  treads  only  upon  his  toes, 
being  unable  to  bring  his  heels  to  the  ground.  In  some  cases  there  is 
great  danger  of  falling  :  and  in  an  old  gentleman  whom  the  writer  saw 
after  many  years  of  paralysis  agitans,  this  occurred  more  than  once,  and 
was  always  followed  by  aggravation  of  the  symptoms. 

But  the  most  remarkable  symptom  is  that  some  persons  ^affected  with 
paralysis  agitans  Avalk  backwards  without  intending  it  and  when  they  mean 
to  go  forwards.  Some  years  ago  a  striking  instance  of  this  occurred  at 
Guy's  Hospital.  The  patient,  after  a  few  ineffectual  efforts  to  rise  from  his 
chair,  would  stand  up,  pause,  make  two  or  three  abortive  attempts  at  start- 
ing, and  then  succeed  in  walking  a  few  steps  towards  the  door,  when  sud- 
denly he  found  himself  hurried  against  his  will  backwards  into  the  umbrella- 
stand  in  the  corner  of  the  room.  It  was  like  the  sudden  reversal  of  the 
engines  of  a  steamboat.  Charcot  met  with  a  case  in  which  he  could  at  any 
time  induce  such  retrograde  movements  by  unexpectedly  giving  a  gentle 
pull  at  the  patient's  dress  when  she  was  standing  up,  and  Dr  Buzzard  re- 
marked exactly  the  saane  thing  in  an  elderly  woman,  whose  appearance  and 
symptoms  he  graphically  describes  in  his  lectures.  This  symptom  has 
been  called  "  retropulsion,"  in  contrast  to  the  more  frequent  festination  or 
'*  propulsion." 

In  the  more  marked  cases  of  paralysis  agitans  the  movements  of  the 

*  ^KsXoTvp^ri  (disorder  of  the  legs,  staggering)  occurs  in  Strabo,  Pliny,  and  Galen. 
The  term  has  been  also  applied  to  chorea. 
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Lauds  are  not  mere  tremors,  but  are  to  some  extent  co-ordinated.  The 
linger  and  thumb  move  as  if  the  patient  were  rolling  a  cigarette  paper,  or 
crumbling  a  morsel  of  bread. 

Profuse  sweating  is  an  almost  constant  symptom  when  the  oscillatory 
movements  are  at  all  severe.  The  patient  may  become  so  bathed  in  per- 
spiration as  to  have  to  change  his  clothes  many  times  a  day.  He  often 
suffers  greatly  from  a  feeling  of  heat,  especially  about  the  epigastrimn 
and  in  the  back,  so  that  he  insists  on  being  kept  lightly  covered;  but 
occasionally  local  chilliness  is  complained  of.  With  the  thermometer  the 
temperature  is  almost  always  found  to  be  normal. 

The  features  are  immobile,  and  the  face  has  a  remarkable  impassive 
expression,  like  a  mask,  as  Parkinson  described  it.  The  voice  is  often  shrill 
and  piping.  Dr  Buzzard  believes  that  this  change  of  an  old  man's  voice  to  a 
"  childish  treble  "  is  an  almost  decisive  symptom  of  shaking  palsy.  (See 
the  quotation  at  the  head  of  the  chapter.)  The  progress  of  shaking  palsy  is 
exceedingly  slow,  with  intervals  of  apparent  improvement. 

Pathology. — Paralysis  agitans  should  be  regarded  as  an  affection 
of  the  cerebral  cortex.  Parkinson  supposed  its  seat  to  be  in  the  cervical 
cord  and  the  bulb.  But  the  cessation  of  the  oscillations  during  sleep  wovdd 
alone  disprove  this  view.  Hitherto  anatomical  observations  have  thrown 
no  light  on  the  question.  Dr  Fagge  made  one  autopsy,  on  a  woman,  aged 
forty,  who  died  of  phthisis  after  having  suffered  from  paralysis  agitans  for 
eight  years  ;  for  a  year  her  speech  had  been  impaired,  and  at  last  it  was 
imintelligible.  No  serious  change  was  discovered,  and  the  more  effectual 
modern  methods  of  research  have  also  failed  to  find  any  lesion.  Slight 
thickening  of  the  cortical  layer  was  found  by  Cayley  in  the  cord  of  a  patient 
of  Murchison's,  aged  seventy-one,  who  died  of  typhus  after  being  twelve 
years  the  subject  of  paralysis  agitans  ('  Path.  Trans.,'  1871,  p.  24).  Charcot 
was  able  to  examine  the  nervous  centres  in  six  cases  :  in  three  they  were 
perfectly  healthy  ;  in  three  they  presented  slight  microscopical  changes, 
which  were  probably  merely  senile.  In  some  cases  there  has  been  an 
obvious  atrophy  of  the  brain,  but  not  more  than  is  often  found  in  persons 
of  the  same  age  who  were  free  from  symptoms  during  life.  Eulenburg  and 
subsequent  writers  place  paralysis  agitans  among  functional  neuroses. 
Gowers  regards  it  as  a  premature  senile  decay. 

It  is  by  no  means  a  common  complaint.  During  the  ten  years  from 
1866  to  1875  only  fourteen  cases  were  admitted  into  the  wards  of  Guy's 
Hospital,  from  1876  to  1885  eighteen,  and  from  1886  to  1889  eight. 

Age. — Parkinson  believed  that  paralysis  agitans  seldom  occurs  before 
fifty ;  but  among  the  forty  cases  at  Guy's  Hospital  there  were  twenty-one 
in  whom  it  began  at  an  earlier  age,  and  in  nine  of  them  before  forty.  Of 
these  nine,  four  were  thirty-six,  one  thirty-two,  three  thirty-eight,  and 
the  youngest  was  but  twenty-one  years  old.  This  last  instance  is  not  with- 
out precedent ;  for  Charcot  mentions  a  case  of  Duchenne's  in  which  the 
patient  was  only  twenty,  and  another  which  occurred  in  a  girl  of  fifteen  or 
sixteen  who  had  been  terrified  by  a  bombshell  during  the  siege  of  Paris. 
In  thirteen  of  our  forty  cases  the  disease  began  between  the  fiftieth  year 
and  the  fifty-ninth,  and  there  were  six  in  which  the  patient  was  still  older 
when  first  attacked,  the  age  varying  from  sixty-one  to  seventy-three.  The 
majority  of  cases  begin  between  forty-five  and  sixty-five. 

i^'gx.  Charcot  thought  that  paralysis  agitans  is  as  common  in  women 

as  in  men ;  but  in  all  Parkinson's  cases,  and  in  twenty-nine  out  of  our 
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forty  cases,  the  patients  were  of  the  male  sex,  and  this  is  the  general  ex- 
perience, Gowers  finds  the  proportion  two  to  one.  The  early  cases  are 
almost  all  in  men. 

Origin. — The  disease  seems  frequently  to  arise  without  any  definite 
exciting  cause ;  but  sometimes  it  follows  close  upon  some  violent  shock  of 
terror  or  other  emotion.  Charcot  says  that  in  many  of  his  female  patients 
it  developed  itseK  during  the  political  commotions  so  frequent  in  France. 
The  prolonged  action  of  cold  and  wet  has  been  thought  occasionally  to 
give  rise  to  pai-alysis  agitans,  but  without  satisfactory  grounds.  It  has 
sometimes  followed  a  local  injmy,  as  in  Charcot's  case  of  a  lady  who  severely 
bruised  her  left  thigh  in  falling  from  a  carriage,  and  in  whom  shortly 
afterwards  that  leg  began  to  shake,  and  at  a  later  period  all  the  other 
limbs.  The  fact  is  that  we  are  quite  ignorant  of  the  cause  or  even  the 
conditions  of  shaking  palsy.  It  is  certainly  more  than  premature  old  age, 
as  some  have  supposed. 

Diagnosis. — The  recognition  of  paralysis  agitans  is  seldom  difficult.  A 
disease  which  was  formerly  confounded  with  it  is  the  insular  or  dissemi- 
nated sclerosis  described  in  a  previous  chapter  ;  but  the  points  of  distinction 
between  them  are  clear  (cf.  p.  713).  All  experienced  obser\'ers  dejDend 
most  upon  the  characteristic  facies  of  the  disease,  but  admit  that  even  this 
may  occasionally  leave  room  for  hesitation. 

In  the  tremors  of  old  age  the  head  shakes  when  the  patient  is  sitting 
at  rest,  and  the  hands  when  he  moves  them.  But  Dr  Fagge  doubted  whe- 
ther a  strict  line  of  separation  can  always  be  drawn  between  paralysis 
agitans  and  the  tremor  which  is  so  common  in  old  people,  and  which  (as  Dr 
Maclachlan  found  among  the  inmates  of  Chelsea  Hospital)  has  little  or  no 
tendency  to  shoi'ten  their  lives.  He  mentions  one  case  in  a  pensioner,  aged 
107,  who  had  been  affected  with  it  ever  since  he  was  sixty.  Possibly  the 
same  affection,  which  in  yoimg  subjects  is  progressive,  is  in  older  persons 
stationary,  or  runs  so  slow  a  course  that  death  overtakes  them  before  it 
has  time  to  develop  itself  fully. 

One  must  not  forget  that  local  organic  disease  of  the  brain — a  tmnour, 
for  example — may  give  rise  to  paroxysmal  attacks  of  spasm  in  one  arm,  or 
in  one  arm  and  leg,  which  are  not  unlike  those  of  the  commencement  of 
paralysis  agitans ;  but  the  history  of  the  case  and  the  other  symptoms  Avill 
generally  prevent  one  from  making  a  mistake  in  this  direction. 

Hysteria  may  simulate  this  disease.  Thus,  in  a  girl  of  eighteen,  the 
right  arm  began  to  shake  three  weeks  after  a  fright.  When  she  was 
admitted  into  the  hospital  it  was  in  a  state  of  continuous  agitation  ;  and 
if  it  was  held,  the  other  limbs  began  to  move  in  a  similar  Avay.  However 
she  had  a  screaming  fit  the  very  day  after  her  complaint  began,  with  globus 
and  headache.  She  Avas  treated  with  static  electricity,  and  quickly  re- 
covered. 

Prognosis. — Paralysis  agitans  is  a  disease  which  runs  a  very  slow  course, 
sometimes  lasting  thirty  years.  Even  at  an  advanced  period  of  the  disease 
improvement  sometimes  takes  place  ;  but  towards  the  end  the  patient,  as  a 
rule,  is  bedridden  and  palsied.  The  movements,  Avhich  are  now  incessant, 
at  least  while  he  is  awake,  may  be  so  violent  as  to  shake  the  bed  in  which 
he  lies.  He  is  unable  to  get  up  or  to  dress  or  feed  himself  without  assist- 
ance, his  speech  becomes  unintelligible,  the  saliva  runs  from  his  mouth 
and  he  loses  control  of  the  sphincters.  Bedsores  may  form  in  the  last 
stages,  or  he  may  die  of  hypostatic  congestion  of  the  luncs,  if  not  carried  off 
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at  an  earlier  period  by  pneumonia  or  some  other  intercui'rent  disease. 
Charcot  remarks  that  a  few  hours  before  death  the  movements  cease  en- 
tirely. 

Treatment. — This  is  most  unsatisfactory.  Elliston  supposed  that  lie 
cured  a  case  Avith  chloride  of  barium.  In  three  of  our  cases  the  last- 
named  salt  was  given  in  doses  of  gr.  \  to  gr.  j. ;  and  although  in  two  it 
seemed  useless,  in  the  other  marked  improvement  took  place,  the  patient 
(who  was  under  Dr  Moxon's  care)  being  able  within  six  weeks  to  walk  twice 
the  length  of  the  ward  merely  holding  a  nurse's  hand,  whereas  he  had  been 
so  helpless  as  to  be  unable  to  get  in  or  out  of  bed,  and  for  five  years  was 
dressed  by  others.  One  patient,  after  taking  two  grains  of  valerianate  of 
zinc  three  times  a  day,  went  out  of  the  hospital  "  cured,"  but  the  noise  of  a 
passing  waggon,  as  he  was  walking  home  to  Bermondsey,  brought  back  the 
jerking  movements,  which  had  ceased  entirely  for  several  days.  Dr  Ramskill 
(Syd.  Soc.'s  translation  of  "  Trousseau,'  vol.  i,  p.  499)  had  a  well-marked 
case  in  which  recovery  occurred,  after  the  failure  of  other  treatment,  during 
the  administration  of  four  minims  of  phosphorised  oil  of  the  Prussian  phar- 
macopoeia in  a  drachm  of  cod-liver  oil  three  times  a  day.  At  Guy's  Hospital 
phosphorus,  nitro-glycerine,  and  physostigma,  have  all  been  given  without 
benefit. 

Eulenburg  has  tried  galvanism  and  found  it  useless.  He  recommends 
the  subcutaneous  injection  of  liquor  potassse  arsenitis  diluted  with  two 
parts  of  water,  in  quantities  corresponding  to  from  to  2i  minims  of 
I'owler's  solution.  But  Charcot,  who  advised  statical  electricity,  made 
trial  of  this  treatment,  and  found  it  useless.  In  a  patient  of  Dr  Habershon's 
it  was  found  that  galvanisation  down  the  spine  for  ten  minutes  was  attended 
Avith  marked  benefit  for  a  time.  The  electrodes  were  therefore  fixed  upon 
the  neck  for  three  hours  without  intermission,  and  after  this  treatment  had 
been  continued  for  some  time  the  limbs  became  much  steadier,  but  he  was 
not  cured.  Wilks  used  to  say  that  no  medicines  do  any  good,  but  that 
galvanism  sometimes  relieves. 

Reynolds  and  Gowers  agree,  however,  in  believing  that  electricity  has 
no  influence  on  the  course  of  the  disease  ;  and  the  latter  says  as  much  of 
phosphorus  and  silver  (both  remedies  which  are  far  from  harmless).  He 
thinks  he  has  seen  most  benefit  from  cannabis  indica,  combined  with  arsenic 
iind  a  very  small  dose  of  strychnia. 


CHOREA 

"  De  Chorea  Sancti  Viti :  Convulsionis  species  qujedam  est,  pueros  puellasye  a  decimo 

a?tatis  anno  ad  pubertatem  invadit,  etc   Anteqnani  poeulum  ad  os  possit  adducere, 

mille  gesticulationes,  circulatorum  instar  (like  a  mountebank),  exhibebit.  Non  enim  recta 
linefi,  ori  adniovet,  sed  deducta  a  spasmo  manu,  hue  illuc  aliqnandiu  versat,  donee  tandem 
forte  fortuna  labris  proprius  apponens  liqnorem,  repente  in  os  in-jicit  et  avide  haurit." 

Sydenham,  Processus  integri  in  morhis  curandis,  1693. 

History  of  the  name — Symptoms — the  cardiac  murmur — varieties — chorea  gravis 
— course  and  duration — fatal  cases — recovery — slight  cases — Hemichoi'ea — 
Pathology — Distrihution  as  to  age  and  sex — Recurrence — Etiology  .-fright  : 
pregnancy :  relation  to  rheumatism,  to  embolism — Prognosis — Treatment. 

Chm'eiform  disorders — Hereditary  chorea  in  adults — Myoclonus  multijylex — Weir's 
habit-chorea — Dubinins  disease — Congenital  clioreiform  spasms  {Birtli-palsies). 

Synonyms. — Chorea  Sancti  Viti  minor — Chorea  minor — Chorea  Ang- 
loimm. — Chorea  Sydenhamii. — Fr.  Danse  de  Saint  Gui. — Germ.  Vitustanz. 

History. — The  term  St  Vitus's  dance — chorea  Sancti  Viti — ^was 
originally  applied  to  the  dancing  mania  which  prevailed  in  certain 
parts  of  Germany  in  the  fourteenth  and  fifteenth  centuries,  and  was  also 
known  as  St  John's  dance.  It  is  said  that  the  designation  is  first  met 
with  in  the  account  of  an  epidemic  at  Strasburg  in  1418,  Avhen  those  who 
were  attacked  were  sent  on  pilgrimage  to  the  chapel  of  St  Vitus,  at 
Zabern.*  Similar  cases  will  be  hereafter  mentioned  under  the  head  of 
hysteria,  and  approach  the  saltatory  spasms  mentioned  in  the  last  chapter 
(p.  858). 

The  disease  now  to'  be  described  was  named  chorea  first  by  Sydenham, 
and  for  a  long  time  afterwards  Sydenham's  chorea  was  distinguished  as 
"  chorea  minor,"  or  "  chorea  Anglorum,"  to  distinguish  it  from  the  very 
different  neurosis  just  described. 

It  is  remarkable  that  while  Romberg  calls  Sydenham's  original  descrip- 
tion of  chorea  masterly,  and  von  Ziemssen  says  that  it  leaves  nothing  to 
be  desired  for  clearness  and  precision,  the  late  Dr  Sturges  thought  we  must 
suppose  either  that  the  period  and  manner  of  its  attack  have  changed  since 
Sydenham's  time,  or  else  that  this  great  physician  failed  in  his  description 
of  what  he  saw.    (See  the  quotation  at  the  head  of  this  chapter.) 

*  "Viel  hundert  fingen  zn  Strassburg  an 

Zu  tanzen  nnd  springen,  Fran  nnd  Mann, 
Am  offnen  Markt,  Gassen,  nnd  Strassen; 
Tag  nnd  Nacht  ibrer  viel  niicht  asseu ; 
Bis  ihnen  das  Wiitben  wieder  gelag. 
S.  Vits  Tanz  wanl  eenannt  die  Flag." 
Quoted  by  Hecker  from  John  of  Konigshoven's  Chronicle,  first  printed  at  Strasbnr" 
in  1698.  ■  ° 
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Si/inptoms. — The  child  affected  with  chorea  (for  children  are,  as  a  rule, 
the  patients)  cannot  keep  at  rest  while  awake,  nor  perfonn  voluntary  move- 
ments with  precision.  If  the  patient  is  sitting  or  standing  still,  she  (for 
chorea  is  more  conmion  in  girls  than  in  boys)  soon  begins  to  fidget.  Per- 
haps she  lays  her  hand  palm-upwards  on  her  lap,  and  then  suddenly  re- 
verses it ;  or  she  shuffles  her  feet  on  the  floor,  or  throws  one  foot  over  the 
other,  or  twists  it  first  outwards  and  then  inwards.  Or  she  may  shinig 
up  one  shoulder,  or  throw  it  forwards,  or  open  and  close  her  mouth  or  her 
purpose.  Indeed,  the  muscles  of  the  face  are  continually 
working.  If  asked  to  show  her  tongue  she  often  seems  unable  to  put  it 
out,  but  suddenly  thrusts  it  forwards,  and  then  as  suddenly  withdraws  it, 
her  jaws  snapping  together  after  it.  If  she  wishes  to  carry  a  cup  to  her 
mouth  she  cannot  help  jerking  her  anns,  and  accomplishes  her  object  only 
after  several  unsuccessful  attempts,  and  that  by  gulping  down  its  contents 
for  fear  of  spilling  them.  When  she  tries  to  walk  she  moves  by  fits  and 
starts,  and  jerks  her  body  and  limbs  first  to  one  side  and  then  to  another. 
Attempts  at  voluntaiy  movement  at  once  bring  on  the  choreic  symptoms ; 
whereas  in  slight  cases  a  child  may  lie  quiet  in  bed  or  sit  still,  and  nothing 
seems  wrong  until  she  is  spoken  to,  or  tries  to  move. 

If  told  to  count,  the  patient  will  ejaculate  several  numbers  one  after 
another,  and  then  pause  to  take  a  deep  breath ;  or  she  utters  only  one  sound 
with  each  expiration,  di'awing  in  air  hastily  before  she  goes  on  to  the  next. 
Von  Ziemssen  says  that  he  has  seen  with  the  laryngoscope  unsteady  and 
quivering  movements  of  the  muscles  of  the  glottis,  and  that  an  imperfect 
degree  of  tension  of  the  vocal  cox'ds  is  shown  by  the  low  pitch  and  mono- 
tonous character  of  the  voice.  Romberg  relates  a  case  in  which  there  was 
annoying  hiccough,  and  two  others  in  which  inspiration  was  attended  with 
a  whistling  noise ;  in  one  of  them  the  chest  was  observed  to  be  suddenly 
drawn  inwards  by  spasm  of  the  intercostal  muscles. 

During  sleep  the  choreic  movements  cease.  Jaccoud  also  remarks  that 
in  slight  cases  they  sometimes  remain  absent  for  a  while  after  the  patient 
awakes. 

Rosenthal  and  Benedikt  have  tested  the  reaction  of  the  muscles  to 
faradic  and  galvanic  currents,  and  have  found  their  excitability  greater 
than  under  normal  conditions.    There  is  no  reaction  of  degeneration. 

There  is  often  a  slight  amount  of  loss  of  power  in  the  limbs  affected 
with  chorea.  It  was  first  described  by  Todd  as  choreic  hemiplegia,  and 
has  since  been  called  chorea  mollis  by  West,  and  paralytic  chorea  by  Gowers. 
It  is  by  no  means  constant,  and  is  never  more  than  paresis  of  movement. 
But  it  is  of  interest  because  it  has  been  noted  (as  in  two  remarkable  cases 
of  Dr  Clifford  Allbutt)  either  before  the  choreic  movements  appear,  or  after 
they  have  subsided.  Osier  observed  this  weakness  of  muscles  sixteen  times 
in  one  arm,  six  times  in  both  legs,  and  four  times  on  one  side;  once  it 
affected  both  arms,  and  once  all  four  limbs. 

Children  affected  with  chorea  are  generally  pale,  often  very  pale. 
They  may  also  be  thin  and  delicate  in  appearance,  but  this  is  often  due  to 
previous  rheumatism  and  cardiac  disease  ;  and  chorea  may  be  seen  in  stout 
and  rosy  children.  We  must  remember  that  the  favourite  age  of  the  dis* 
ease  is  not  early  childhood,  but  the  period  between  eight  and  fourteen 
vears  of  age,  Avhen  both  boys  and  girls,  even  when  in  sound  health,  are 
usually  slender  and  often  pale  if  their  appearance  is  compared  with  the  red 
cheeks  and  plump  limbs  of  earlier  childhood. 
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The  temperature  is  normal,  but  the  pulse  is  commonly  quickened,  espe- 
cially when  the  movements  are  severe. 

The  urine  is  sometimes  scanty  and  high  coloured,  in  marked  contrast 
with  the  pale,  abundant  urine  of  hysteria. 

The  heart  in  chorea. — On  auscultation  a  blowing  systolic  murmur  is 
often  heard  at  the  apex.  On  the  interpretation  of  this  sign  widely  different 
opinions  have  been  held.  Many  have  maintained  that  the  bruit  is  func- 
tional, or  htemic,  or  anaemic ;  while  others  have  supposed  that  it  is  clue  to 
choreic  spasms  of  the  musculi  papillares  interfering  with  the  closux'e  of  the 
mitral  valve.  But  when  the  disease  ends  fatally  that  valve  is  found  studded 
with  vegetations  like  those  of  rheumatic  endocarditis.  Since  the  murmur 
also  is  the  same  in  the  two  diseases  it  seems  reasonable  to  attribute  it  to 
the  endocarditis  in  both.  In  many  cases  no  bruit  is  audible ;  but  its 
absence  is  not  a  proof  that  the  valve  is  unaffected,  for  Kirkes  and  Wilks 
have  both  recorded  instances  in  which  vegetations  were  found  after  death, 
although  the  heart-sounds  during  life  had  been  nonnal.  A  murmm-  some- 
times  passes  off  as  the  patient  recovers  from  the  chorea  ;  but  a  precisely 
similar  disappearance  of  the  murmur  is  often  obsei-ved  in  cases  of  rheu- 
matism. On  the  whole,  therefore,  it  seems  most  probable  that  the  cardiac 
murmur  of  chorea  is  really  due  to  previous  rheumatic  endocarditis. 

Among  150  cases  of  chorea  in  Guy's  Hospital  during  the  years 
1870-71-72,*  the  state  of  the  heart  is  not  mentioned  in  eleven,  and  the 
presence  of  any  murmur  was  expressly  denied  in  eighty.  A  systolic  bruit 
was  heard  in  the  remaining  fifty-nine,  and  in  forty-three  of  them  it  was 
distinctly  loudest  at  the  apex.  In  only  nine  is  it  described  as  basic  ;  two 
•of  these  were  indistinct  and  two  were  combined  with  a  diastolic  murmur. 
Among  180  fresh  cases  in  the  same  hospital  during  the  live  years  1874-78, 
collected  for  the  writer  by  his  house  physician,  Dr  George  Halstead,  sixty- 
two  were  reported  to  have  a  murmur  of  some  kind  (about  a  third  of  the 
cases)  ;  of  these  it  was  an  apex  systolic  bruit  in  fifty-two,  a  basic  bruit  in 
seven  (of  which  two  were  diagnosed  as  aortic  and  two  as  pulmonary),  a 
prjBsystolic  apex  bruit  in  two,  and  a  pericardial  rub  in  one.  In  the  next 
ten  years  (1879-89)  Dr  E.  W.  Goodall,  then  Medical  Registrar,  reported  a 
bruit  in  143  cases  out  of  262.  Thus  altogether  in  592  cases  there  was  a 
•cardiac  murmur  in  264. 

Varieties. — In  exceptional  cases  of  chorea  the  symptoms  are  but  little 
marked  at  its  commencement,  or  even  throughout  its  whole  course  ;  but 
we  detect  a  loss  of  power  in  one  or  more  of  the  limbs.  Thus,  the  patient 
may  complain  that  her  arm  feels  heavy,  or  may  drag  her  foot  slightly  in 
walking  ;  and  such  cases  are  often  brought  to  hospital  as  paralytic.  In 
other  cases  the  patient  merely  has  a  trick  of  making  a  grimace,  or  throAV- 
ing  her  hand  or  arm  into  an  odd  position,  or  she  may  let  a  jug  fall  two  or 
three  times  in  a  week,  or  she  no  longer  plays  so  well  as  before  on  the  piano. 

Hemichorea. — Sometimes  the  spasms  are  confined  to  one  side,  so  far  as 
the  limbs  are  concerned.  Dr  Hughlings  Jackson  has  pointed  out  that,  even 
in  these  cases,  the  muscles  of  the  tnmk  and  face  are  always  affected  bi- 
laterally, a  fact  of  much  theoretical  interest.  Different  statements  have 
been  made  as  to  the  relative  frequency  with  which  the  right  and  left  limbs 
are  affected.    According  to  Reynolds  and  Jackson,  right  hemichorea  is  the 

*  These  cases  were  collected  for  the  writer's  article  iu  the  'Guy's  Hospital  Eeports ' 
for  1873,  hy  the  late  Snrgeoii-Major  Manser,  then  a  student  in  the  wards,  who  fell  a  sacri- 
fice to  the  Plague  when  it  visited  Bombay  in  1897. 
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more  common;  according  to  Austin  Flint,  Trousseau,  and  Jaccoud.  left; 
and  Anstie  also  remarks  that  one  may  often  at  the  first  glance  recognise  a 
child  affected  Avith  slight  chorea  from  her  sitting  with  her  right  hand 
grasping  her  left  wrist  to  keep  it  still.  Among  thirty-three  cases  out  of 
150  in  which  the  affection  was  unilateral,  there  were  eighteen  on  the  left 
to  fifteen  on  the  right  side  ( '  Guy's  Hosp.  Reports,'  1873,  "  Rheumatism 
and  Allied  Disorders " ).  Since  then,  among  164  additional  cases,  the 
Avriter  found  choreic  movement  decidedly  predominant  in  the  right  arm  or 
leg,  or  both,  in  seven  cases ;  and  in  the  left  in  thirteen.  So  that  our 
experience  supports  that  of  Anstie  and  of  observers  in  France  and  in 
America. 

The  pupils  are  generally  dilated  and  sluggish,  and  in  one  case  of  hemi- 
chorea  von  Ziemssen  observed  that  the  pupil  was  much  larger  in  the  eye 
corresponding  with  the  afi'ected  arm  and  leg. 

Severe  and  dangerous  cases  are  happily  the  exception.  They  have  been 
separately  described  as  chorea  gravis.  The  patient  becomes  unable  to 
stand;  and  her  limbs  are  tossed  about,  so  that  boards  well  padded  have  to 
be  fixed  on  each  side  of  the  bed  to  prevent  her  throwing  herself  on  the 
floor.  In  spite  of  i:)recautions  bruises  occur,  and  the  skin  is  rubbed  off 
from  her  elbows  and  knees.  She  ceases  to  sleep  altogether,  and  the  violent 
movements  go  on  day  and  night  without  intermission.  In  such  cases  emacia- 
tion takes  place  with  wonderful  rapidity.  Dr  TuckAvell  has  related  the 
■case  of  a  boy  who  was  wasted  to  the  utmost  at  the  time  of  his  death,  but 
who  six  days  before  had  borne  the  appearance  of  vigorous  health,  with  re- 
markably well-developed  muscles  ;  and  conversely  von  Ziemssen  mentions 
one  in  which  a  girl,  eleven  years  old,  gained  during  convalescence  5 J  lbs. 
in  ten  days,  her  weight  rising  from  55|  to  61  lbs.  in  that  time.  One  cause 
of  the  extreme  wasting  which  accompanies  severe  chorea  is  doubtless  the 
difficulty  with  which  food  is  administered ;  the  patient  often  seizes  a  spoon, 
or  the  spout  of  a  feeding-cup,  as  if  she  w^ould  bite  it  in  two,  and  so  injures 
her  own  teeth,  or  her  nurse's  fingers. 

The  mental  state  of  patients  with  severe  chorea  is  often  one  of  mania ; 
they  shout,  sing,  or  talk  at  random.  A  girl  who  was  in  hospital  some 
years  ago,  suddenly  got  out  of  her  own  bed,  and  turned  a  somersault  across 
that  of  another  patient.  There  is  no  necessary  relation  between  the  inten- 
sity of  the  choreic  movements  and  that  of  the  mental  disturbance.  The 
mind  remained  perfectly  clear  in  one  of  Wilks's  patients,  who  had  the  worst 
attack  of  chorea  which  he  ever  saw  terminate  favoiirably.  There  occuired 
some  years  ago  in  Guy's  Hospital  a  fatal  case  in  which  there  was  marked 
mania  and  complete  loss  of  consciousness,  while  at  the  same  time  the 
movements  were  so  like  those  seen  in  epilepsy,  that  the  diagnosis  remained 
doubtful  until  the  autopsy  was  made,  when  recent  vegetations  were  found 
upon  the  mitral  valve.  Dr  Hills,  of  the  Norfolk  County  Asylum,  knew 
more  than  one  choreic  patient  who  was  sent  to  that  institution  as  insane. 

Loss  of  power  of  speech  is  common  in  all  but  slight  cases  of  chorea, 
and  is  constant  in  chorea  gravis. 

Course. — Chorea  may  be  said  to  be  a  chronic  disorder,  but  its  duration 
is  variable.  Almost  all  the  statistics  which  have  been  published  concur  in 
stating  a  period  of  from  two  and  a  half  to  three  months  as  the  average. 
Thus  Wicke  found  it  eighty-nine  days  in  a  series  of  125  cases,  and  See 
sixty-nine  days  in  117  cases;  while  from  much  smaller  data  Gray,  Tuckwell 
(■  Lancet,'  1871),  and  Hillier  in  this  coimtry  each  made  it  about  ten  weeks. 
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Individual  cases,  however,  range  widely  on  each  side  of  these  limits ; 
bnt  far  more  wideh"  beyond  the  average  duration  than  within  it.  Hence 
the  introduction  of"  one  or  two  very  prolonged  cases  may  greatly  disturb 
the  statistical  result ;  patients  sometimes  apply  for  treatment  in  whom  the 
disease  has  already  lasted  for  many  months  or  even  for  two  or  three  years. 
A  single  instance  of  this  kind  would  inevitably  spoil,  for  the  purposes  of 
comparison,  any  series  which  did  not  embrace  a  veiy  large  number  of  cases. 

Dr  Fagge  believed  that  chorea  is  more  likely  to  last  long  when  its  sym- 
ptoms are  comparatively  mild ;  he  had  often  seen  patients  who  had  boards 
along  the  sides  of  their  beds  get  well  before  those  who  were  up  and  about 
the  ward  throughout  their  stay  in  the  hospital. 

Fatal  event. — Patients  veiy  rarely  die  of  chorea.  At  Guy's  Hospital 
between  the  years  1848  and  1875,  there  were  only  twenty  cases  of  the 
disease  which  terminated  fatally.  And  of  these  twenty,  five  must  be  left 
out  of  count,  since  death  was  due  to  an  accidental  complication,  dysentery, 
diphtheria,  rheumatic  pericarditis,  or  cardiac  dropsy.  Of  the  remaining 
fifteen,  only  fom'  were  below  the  age  of  fourteen;  two  were  seven  years 
old,  one  twelve,  and  one  thirteen.  Of  the  remaining  eleven  patients  above 
fourteen,  nine  were  between  fifteen  and  eighteen,  one  forty,  and  one  fifty 
years  old.  Few  of  the  women  seem  to  have  been  pregnant ;  but  it  is  an 
ascertained  fact  that  the  mortality  is  very  great  in  this  condition,  which 
frequently  ends  in  abortion  or  premature  delivery.  It  seldom  happens, 
even  in  the  most  severe  forms  of  chorea,  that  the  patient  dies  within  three 
or  four  weeks  from  the  commencement  of  the  disease.  In  1853  a  girl  aged, 
sixteen  was  attacked  with  maniacal  chorea,  and  died  in  six  days  ;  and  in 
the  same  year  another  case,  in  a  boy  of  the  same  age,  ended  fatally  in  nine 
days.  The  immediate  cause  of  death  seems  to  be  the  intensity  of  the  ner- 
vous symptoms  themselves,  but  the  movements  often  subside,  and  may 
even  cease  entirely  during  the  last  few  hours,  the  patient  lying  comatose 
and  passing  mine  and  faeces  involuntarily.  The  temperature  of  the  body 
may  rise  during  this  final  period :  in  one  case  it  was  104*7°  before  the 
patient  died,  and  Dr  Frederick  Taylor  observed  a  case  in  our  clinical  ward 
where  the  thermometer  registered  a  temperature  of  108°  immediately  after 
life  was  extinct.  It  does  not  appear  that  endocarditis  or  pericarditis  is 
directly  concerned  in  bringing  about  the  fatal  issue.  The  presence  of 
bronchitis  has  been  noted  in  several  of  the  reports  of  autopsies  at  Guy's  ; 
and  perhaps  in  one  instance  it  accelerated  the  patient's  death.  In  1873 
Dr  Habershon  had  a  fatal  case  in  a  boy  aged  twelve,  who  had  been  three 
weeks  in  the  hospital  when  his  breathing  became  obstmcted  by  swelling  of 
the  tongue,  and  he  died  after  tracheotomy  had  been  performed.  Probably 
the  glossitis  was  the  result  of  injuiies  inflicted  by  the  teeth,  for  in  another 
instance,  in  which  the  tongue  had  been  severely  bitten  in  two  places,  there 
was  discovered  after  death  a  foul  ulcer  which  exposed  the  sublingual  gland. 

Four  fatal  cases  occurred  among  the  150  tabulated  by  Mr  Manser  for 
the  'Guy's  Reports'  (Third  Series,  vol.  xix,  pp.  329 — 332).  1.  F.,  thir- 
teen, 5th  March ;  mitral  and  aortic  vegetations,  ulcer  from  biting  tongue. 
2.  F.,  seven;  aortic  vegetations,  faucial  diphtheria.  3.  F.,  pregnant; 
mitral  vegetations.  4.  M.,  thirty-eight;  aortic  and  slight  mitral  endocar- 
ditis. 

Occasionally  pericarditis  has  been  found  after  death  from  chorea,  but 
this  is  very  rarely  the  case,  and  probably  is  due,  like  the  rub  occasionally 
heard  during  life,  to  intercurrent  rheumatism. 


MORBID  ANATOMY 


885 


Among  the  second  series  of  180  cases  collected  by  Dr  Halstead  from 
the  records  of  the  same  hospital,  during  the  five  years  following  those 
.vhich  furnished  the  above  statistics,  there  were  only  four  deaths.  1.  In  a 
^irl  of  seven,  who  died  after  being  six  weeks  in  the  ward,  there  were  found 
the  usual  fibrinous  vegetations  on  both  mitral  and  aortic  valves.  2.  In  a 
girl  of  fifteen,  after  a  month's  treatment,  there  was,  beside  the  same  almost 
constant  lesion,  lobar  pneumonia  and  a  bedsore.  3.  In  a  girl  of  eight  there 
were  mitral  and  aortic  nodules  with  broncho-pneumonia,  adhei-ent  peri- 
cardium, and  a  -  cardiac  "  lung.  -i.  In  a  lad  of  seventeen,  who  had  suflPered 
rigam  and  again  from  chorea  since  he  was  nine  years  old,  no  lesion  but 
mitral  vegetations  was  found. 

If  to  these  eight  fatal  cases  we  add  the  six  additional  cases  nmnbered 
5 — 10  in  the  paper  above  referred  to,  we  have  a  total  of  fourteen  post- 
mortem examinations.  In  every  one  of  these  there  were  fibrinous  nodules 
tomid  on  the  mitral  or  aortic  valves.  In  only  two  of  these  was  there  a 
listory  of  rheumatic  fever,  and  in  seven  its  occurrence  was  explicitly  denied. 
Diphtheria  was  apparently  the  cause  of  death  in  three  cases.  In  three 
cases  there  was  acute  lobar  pnemnonia,  and  in  a  fourth  lobular  inflamma- 
tion of  the  lungs.    Only  one  of  the  patients  was  pregnant. 

Among  i39  cases  published  by  the  Collective  Investigation  Com- 
mittee only  nine  deaths  occurred  ('  Brit.  Med.  Journal,'  February  26th, 
L887). 

Recovery. — This  is  generally  gradual.  Sometimes,  however,  the  break- 
ing out  of  an  exanthem,  or  of  some  febrile  disease,  is  followed  by  the  sudden 
subsidence  of  the  movements.  This  is  in  accordance  with  an  aphorism  of 
Eippocrates :  spasmos  febris  accedens  solvit.  Radcliffe  met  with  seven 
cases  in  which  it  occurred ;  and  some  striking  examples  of  a  similar  kind 
are  recorded  by  Rilliet  and  Barthez.  According  to  the  observations  of 
See,  however,  the  chorea  is  not  likely  to  be  cut  short  unless  it  has  reached 
its  acme  before  the  onset  of  the  fever.  In  many  instances  the  first  effect  of 
pyrexia  is  to  aggravate  the  movements,  and  yet  in  those  very  cases  they 
may  cease  when  the  temperature  falls. 

Occasionally  the  subsidence  of  the  spasms  in  severe  cases  of  chorea  is 
Dot  followed  by  any  evident  improvement  in  the  patient's  general  condi- 
tion. She  may  become  perfectly  quiet,  and  yet  may  remain  for  two  or 
three  weeks  unable  to  stand,  and  with  little  power  in  her  arms.  This 
paresis  may  be  limited  to  a  single  limb,  or  to  the  two  limbs  on  one  side, 
the  "  choreic  hemiplegia  "  of  Todd  (p.  881).  In  association  with  such  sym- 
ptoms, or  independently  of  them,  the  intelligence  may  remain  defective  ;  or 
%  condition  of  melancholia  may  develop  itself.    Dr  Barnes  met  with  a  case 

chorea  in  a  pregnant  woman,  who  as  she  regained  her  strength  became 
insane  and  had  to  be  removed  to  Bethlem.  Other  patients,  after  the  choreic 
movements  have  passed  off,  still  remain  silent  for  days  together.  Dr  Hugh- 
lings  Jackson  associates  this  aphasia  with  right  hemiparesis. 

Alarming  as  these  various  symptoms  are,  they  almost  always  pass  off  in 
)heir  turn,  and  the  patient  ultimately  regains  perfect  health.  Sequelae  are 
either  absent  or  extremely  rare;*  but  there  is  a  strong  tendency  in  chorea 
:o  recur  (p.  890). 

*  Trousseau  speaks  of  cliildren  who  have  never  again  shown  the  same  intelligence  as 
lefore;  von  Zieinssen  says  that  slight  defects  in  the  co-ordination  of  the  movements,  a 
)recipitancy  in  the  performance  of  certain  manual  actions,  or  a  tendency  to  facial 
'rimaces,  may  persist  for  years;  and  Radcliffe  believed  that  chorea  is  apt  to  be  followed 
ly  other  neuroses,  particularly  epilepsy,  at  a  later  period  of  life. 
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PatJioloffi/.— There  are  still  differences  of  opinion  as  to  whether  the 
seat  of  the  disease  is  in  the  spinal  cord  or  in  the  brain.  When  it  was  dis- 
covered that  frogs  could  perform  co-ordinated  movements  after  removal  of 
the  cerebrum,  it  was  natural  that  chorea  should  be  referred  to  disorder  of 
the  spinal  centres.  Thus  Romberg,  Avriting  in  1851,  placed  chorea  among 
the  ''spinal  spasms";  and  in  1873  Jaccoud  defended  a  similar  doctrine. 
Other  pathologists  have  supposed  that  the  disease  is  seated  in  the  corpora 
striata. 

In  favom-  of  the  spinal  theory  of  chorea,  experimental  results  have 
been  adduced.  Dogs  are  liable  to  a  similar  complaint,  and  Chauveau 
divided  the  cord  close  to  the  skull  during  the  progress  of  canine  chorea  : 
the  movements  went  on,  the  dog  breathing  by  the  diaphragm  or  by  arti- 
ficial respiration  :  moreover,  a  second  division  of  the  cord,  in  the  lower 
dorsal  region,  put  an  end  to  the  choreiform  movements  in  the  legs  and 
tail.  Chauveau's  experiments  were  repeated  by  Legros  and  Onimus  with 
similar  results. 

It  is,  however,  now  ascertained  that  canine  chorea  is  not  identical  with 
the  disease  of  that  name  in  man,*  and,  even  if  it  Avere,  there  remains  the 
question,  Avhether  in  the  human  subject  the  higher  nervous  centres  do  not 
assume  functions  which  in  brutes  are  performed  by  lower  ones.  Some  of 
the  points  in  favour  of  the  seat  of  chorea  being  above  the  cord  were  stated 
by  Russell  Reynolds  as  far  back  as  1855.  As  he  remarked,  the  spasms 
produced  by  irritation  of  the  cord  are  tonic  rather  than  clonic  ;  and  it  is 
inconsistent  with  a  spinal  origin  that  the  choreic  movements  are  in  any 
degree  controlled  bv  the  will,  that  thev  are  increased  bv  emotions  or  bv 
voluntary  efforts,  that  they  cease  during  sleep,  and  that  they  should  be 
diminished  by  diversion  of  the  patient's  attention.  Broadbent  ('  Brit. 
Med.  Journ.,'  1869)  has  insisted  on  the  fact  (which  Romberg  has  previously 
observed)  that  tickling  the  palm  of  the  hand  or  the  sole  of  the  foot  of  a 
child  affected  with  chorea  leads  to  no  increased  spasms  :  on  the  contrary, 
it  is  borne  without  difficulty,  and  the  excitability  to  reflex  actions  some- 
times seems  to  be  less  than  in  health.  Another  point  on  which  he  lays 
just  weight  is  that  the  spasms  are  sometimes  unilateral.  Lastly,  the  fact 
that  the  mental  faculties  are  frequently  impaired  in  severe  cases  of  chorea 
would  incline  one  to  localise  the  disease  in  the  hemispheres. 

Dr  Dickinson  reported  a  series  of  fatal  cases  of  chorea  ('  Med.-Chir. 
Trans.,'  1876),  in  which  he  found  congestion  of  the  vessels,  peri-arterial 
degenerations,  and  minute  spots  of  sclerosis  in  the  upper  regions  of  the 
spinal  cord,  as  well  as  in  the  brain.  But  even  if  the  constant  occurrence 
of  such  appearances  were  established,  it  would  still  be  a  question  whether 
they  are  not  merely  effects  of  the  disease.! 

At  present  no  constant  changes  have  been  found  in  the  nervous  centres  : 
congestion  and  minute  ecchymoses  are  too  common  to  have  any  causal 
significance.    Meynert,  the  late  Dr  F.  C.  Turner,  and  some  other  patho-^ 
legists  have  described  changes  in  the  neurons  of  the  cerebral  cortex,  but 

*  See  Mr  Victor  Horsley's  Lectures  ('Lancet,'  1886,  vol.  i,  p.  54). 

t  It  is  important  to  note  that  Dickinson's  cases  liad  all  reached  an  advanced  sta^^e 
Moreover,  it  is  clear  that  the  persistence  of  the  morbid  changes  which  he  describes"" is* 
compatible  with  the  subsidence  of  the  spasmodic  movements  and  the  restoration  of  health 
For  in  one  patient  who  had  twice  before  had  chorea  (the  last  time  havincr  been  a  yenr 
previously),  the  duration  of  the  fatal  attack  was  only  thirteen  days;  and  yet  chancres  of 
old  date— periarterial  degeneration  and  scattered  spots  of  sclerosis— were  found  besidca 
recent  congestion  of  the  cord  and  basal  ganglia.— C.  H.  F. 
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Others  with  equally  good  methods  have  failed  to  find  them,  and  the  so- 
called  "  chorea-corpuscles  of  Elischer  have  been  found  in  the  brain  of 
those  who  never  had  chorea. 

The  corpora  striata  seem  to  be  a  more  probable  seat  of  chorea  than  the 
cord — one  when  the  disease  is  unilatei-al,  and  both  when  all  the  four  limbs 
are  affected.  Another  possibility,  however,  is  that  the  seat  of  the  "  dis- 
charging lesion  "  in  chorea  is  the  motor  region  of  the  cerebral  cortex,  and 
many  of  the  objections  to  the  other  proposed  localities  do  not  apply  to  this 
— pai-tly  perhaps  because  its  functions  are  still  imperfectly  known. 

The  next  question  is  as  to  the  nature  of  the  anatomical  change.  Broad- 
bent  maintained  that  chorea  is  a  symptom,  not  a  disease.  It  has  been 
called  an  insanity  of  the  muscles  ;  it  would  be  better  designated  a  delirium 
of  the  sensori-motor  ganglia,  since  it  bears  the  same  relation  to  those  parts 
that  the  delirium  which  may  occur  in  a  variety  of  maladies  bears  to  the 
cerebral  hemispheres." 

Now,  it  is  possibly  true  that  choreiform  spasms  may  accompany  different 
morbid  states  of  the  nervous  centres.  But  it  is  no  less  true,  and  far  more 
significant,  that  the  disease  described  in  the  preceding  pages  as  chorea  is 
not  met  with  as  an  accidental  complication  of  other  maladies,  but  occurs 
in  a  particular  class  of  patients,  and  under  conditions  peculiar  to  itself. 

Dr  Sturges,  in  his  interesting  '  Lectures  on  Chorea '  (1877),  points  out 
with  much  acumen  how  choreic  movements  find  a  parallel  in  the  nervous 
twitchings  of  mental  embarrassment  or  the  restless  and  purposeless  move- 
ments of  a  fidgety  child.  Yet,  admirable  as  is  the  critical  and  negative  part 
of  his  remarks,  it  remains  true  (1)  that  if  a  functional  disease,  the  sym- 
ptoms of  chorea  must  yet  depend  on  functional  disturbance  (i.  e.  disordered 
nutrition  from  iiTegular  supply  of  blood,  or  from  some  poison,  or  from  a 
molecidar  change  of  other  origin)  which  affects  one  part  of  the  nervous 
muscular  apparatus  and  not  another.  Syncope  results  from  anaemia  of  the 
bulb,  not  of  the  pons ;  tetanus  from  strychnia  affects  the  cord,  not  the  cere- 
brum ;  and  epilepsy  depends  on  some  unknown  molecular  derangement  in 
the  cells  of  the  cerebral  cortex,  not  in  those  of  the  retina.  Our  business  is 
to  fix  the  '■  seat "  of  a  disordered  function  as  much  as  of  an  impaired  struc- 
ture. (2)  It  remains  true  that,  while  no  line  can  be  drawn  between  health 
and  disease,  or  between  the  gravest  premonitions  of  an  impending  malady 
and  its  slightest  early  symptoms  Avhen  developed,  we  must  nevertheless 
recoGTiise  certain  limits  bevond  which  slight  or  recoverable  deviations  be- 
come  serious  enough  to  threaten  comfort  or  life,  or  where  they  lose  the 
accidental  character  of  individual  variation  and  assume  the  constant 
characters  of  "  recurrent  concomitant  symptoms "  (^Sym,ptomen-coinplex). 
We  then  know  that  a  disease  is  before  us,  according  to  the  only  reasonable 
definition  of  the  word ;  a  condition  which  has  to  be  understood  and  treated 
by  a  skilled  adviser.  (3)  The  fact  that  an  excitable  and  restless  child  may 
often  be  seen  to  make  movements  like  those  of  chorea  only  proves  that 
choreic  spasms  are  physiological :  that  the  "  disease  "  is  an  exaggeration 
and  peiwersion  of  the  action  of  natural  nervo-muscular  mechanisms.  So 
the  diurnal  variations  of  temperature  in  health  are  preserved  in  pyrexia; 
so  the  several  primitive  layers  of  the  embr\'o  maintain  their  peculiarities 
when  they  give  rise  to  morbid  growths  ;  and  so  the  reflex  spasmodic  neu- 
roses described  in  the  beginning  of  the  present  chapter  are  only  perversions 
of  normal  excito-motor  functions.  (4)  Like  other  diseases,  chorea  has  its 
own  natural  history,  its  beginning,  middle,  and  end,  its  proclivities,  and 
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its  antipathies.  In  fact,  according  to  the  principles  laid  down  in  the  first 
chapter  of  this  book,  there  is  scarcely  a  member  of  the  whole  nosology 
which  better  deserves  to  be  called    a  disease  "  than  St  Vitus's  dance. 

The  relation  of  chorea  to  rheumatism,  to  be  stated  a  little  further  on, 
is  too  important  to  be  omitted  from  this  discussion  of  its  pathology.  When- 
ever we  gain  better  insight  into  the  nature  of  rheumatic  fever  we  shall 
probably  find  it  throw  light  on  that  of  chorea.  Possibly  the  relation  of 
the  latter  to  the  former  disease  may  be  somewhat  like  that  of  tabes  and 
general  paralysis  to  syphilis. 

Etiology  :  Sex. — Chorea  is  much  more  common  in  females  than  in 
males  :  the  proportion  varies  between  1  to  2-5  and  1  to  3.  Like  hj^steria 
it  shows  its  predilection  for  the  former  sex  in  the  case  of  children  before 
the  age  of  puberty ;  but,  unlike  hysteria,  it  is  much  more  apt  to  occur  in 
children  than  in  adults. 

Tabular  statements  in  regard  to  this  point  were  published  by  the  writer 
in  the  nineteenth  volume  of  the  Third  Series  of  the  '  Guy's  Hospital  Reports.' 
He  found  that  among  a  hundred  and  fifty  patients  42  were  males  and  106 
females.  The  corresponding  figures  for  1874—1878  were  43  male  to  129 
female  patients.  In  the  eleven  years  (1879-89)  we  had  in  our  wards  74 
male  and  188  female  patients  with  chorea.  So  that  the  proportion  in  a 
large  London  hospital  would  be  about  one  fom-th  male  to  three  fourths 
female  cases  (228  to  663). 

The  late  Dr  Hughes,  among  100  cases,  found  27  boys  and  73  girls 
(■  Guy's  Hospital  Reports,'  Second  Series,  vol.  iv,  p.  372),  and  among 
209  cases  42  male  and  167  female  patients  (ibid..  Third  Series,  vol.  i, 
p.  245). 

Of  531  cases  treated  in  the  Hopital  des  Enfans  Malades  at  Paris  during 
twenty-two  years,*  138  occurred  in  boys  and  393  in  girls,  i.  e.  rather  more 
than  one  to  three.    (We  shall  presently  see  that  the  excess  of  female 
patients  is  less  among  those  under  puberty).    Among  422  children  under 
twelve  treated  for  chorea  at  Great  Ormond  Street,  Dr  Hillier  found  122 
boys  to  300  girls,  again  rather  more  than  one  to  three.    A  similar  propor- 
tion of  boys  was  also  found  by  Rufz  at  the  Children's  Hospital  at  Paris  from 
1824  to  1833  (overlapping  the  first  three  or  four  years  of  See's  period  at 
the  same  institution),  viz.  51  to  183.    But  among  141  children  at  the 
Evelina  Hospital,  Dr  Goodhart  had  43  boys  and  98  girls  ;  and  in  the  cases 
collected  in  Wincke's  monograph  on  chorea,  published  at  Leipzig  in  1844, 
the  proportion  was  117  to  210,  or  more  than  half  the  patients  Avere  boys, 
whose  ages  ranged  from  four  to  eighteen.    If  we  put  together  the  statistics 
mentioned  in  this  paragraph  (statistics  which,  with  the  partial  exception 
above  noticed  in  the  Paris  cases,  are  indei>endent  of  each  other)  w^e  find 
that  the  total  numbers  are — of  1610  patients,  471  male  to  1139  female,  or  a 
proportion  of  about  2  to  5. 

Among  436  cases  of  the  Collective  Investigation  Committee  the  propor- 
tion of  the  sexes  was  115  to  322,  or  again  rather  more  than  one  to  three. 

Among  persons  more  than  seventeen  years  old  the  preponderance  of 
females  is  far  greater  than  it  is  in  children.  Among  Dr  Hughes's  hundred 
cases  there  were  seventeen  women  above  the  age  of  sixteen  to  five  men.  In 
the  writer's  first  series  there  were  twenty-one  women  above  fifteen  to  four 
men,  and  in  the  second  series  twenty-seven  women  to  four  men. 

Age. — Chorea  is  characteristically  a  disease  of  childhood,  seldom  or 

*  See,  '  De  la  Choree  et  des  Affections  Nerveuses,'  Paris,  1851. 
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never  seen  in  infancy,  and  rare  after  tAventy,  except  in  the  case  of  puei-peral 
or  pregnant  women.  Sydenham's  lower  limit  of  the  tenth  year  "  is,  how- 
ever too  high.  From  the  sixth  to  the  fifteenth  year  for  boys,  and  to  the 
seventeenth  for  girls,  is  the  choreic  period. 

Of  216  patients  with  chorea  in  Guy's  Hospital,  the  writer  fpund  187  be- 
tween six  and  seventeen  years  old.  Of  first  attacks,  among  322  patients 
recorded  there,  only  two  were  two  years  old,  and  none  under  that  age.  The 
disorder  first  appeared  in  five  cases  between  two  and  five  years  of  age,  in 
102  between  five  and  ten,  in  134  between  ten  and  fifteen,  and  in  55  between 
fifteen  and  twenty.  Only  two  male  patients  were  over  twenty  when  first 
affected  with  chorea— one  not  yet  twenty-one,  the  other  thirty-eight ;  while 
there  were  six  young  women  between  twenty  and  twenty-six. 

Of  Dr  Hughes's  hundred  patients  in  Guy's  Hospital,  only  one  Avas  under 
eight  years  old  (a  boy  of  five),  thii-ty-two  were  between  eight  and  ten, 
forty-five  between  ten  and  fifteen,  twenty  between  fifteen  and  twenty,  one 
(a  young  man)  was  twenty-five,  and  twO'  young  women  were  twenty-two 
and  twenty-eight.  In  his  second  series  of  198  cases,  nine  were  between 
four  and  eight  years  old,  148  were  between  eight  and  sixteen,  and  above 
sixteen  there  were  only  four  men,  aged  18,  20,  21,  and  43. 

In  Paris,  See  found  that  out  of  531  cases  of  chorea,  453  occurred  be- 
tween six  and  fifteen ;  in  Philadelphia,  Hammond  found  the  proportion  67 
out  of  82  ;  and  in  Germany,  Rufz  gives  the  corresponding  numbers  as  180 
out  of  189. 

Late  chorea. — Chorea  is  extremely  rare  over  twenty-five,  except  in  the 
case  of  pregnant  women ;  but  the  writer  once  had  an  unexceptionable  case 
in  a  man  of  thirty-eight,  and  several  authentic  instances  have  been  recorded 
of  the  occurrence  of  chorea  at  an  advanced  age.  Among  the  439  cases  of 
the  Collective  Investigation  Committee  there  were  only  ten  above  twenty- 
five  years  old.  Five  of  these  were  old  women  between  sixty-three  and 
eighty-six.  Dr  Graves  mentions  the  case  of  an  apothecary  in  Dublin  who 
was  attacked  when  seventy  years  old ;  Romberg  saw  chorea  in  an  old 
woman  of  seventy-six,  which  had,  however,  begun  when  she  was  six  years 
old  ;  and  Trousseau  relates  in  detail  an  instance  which  came  under  the 
observation  of  Dr  Henri  Roger,  in  a  lady,  aged  eighty-three,  who  recovered 
from  the  disease  in  five  weeks.  Charcot  has  described  senile  chorea  as  a 
distinct  variety  of  the  disease,  but  we  may  perhaps  be  allowed  a  doubt 
whether  all  the  cases  would  stand  criticism. 

Congenital  cases.- — A  few  examples  have  been  published  of  chorea  in 
new-bom  infants.  Thus  Richter  is  quoted  by  von  Ziemssen  as  having 
recorded  two  cases  in  each  of  which  a  female  child  was  affected  at  birth,  the 
mother  having  received  a  fright  while  advanced  in  pregnancy  ;  the  infant 
suffered  while  awake  from  clonic  spasms,  which  were  absent  during  sleep, 
and  afterwards  ceased  almost  entirely.  A  somewhat  similar  instance  was 
related  by  Dr  Long  Fox  as  having  occurred  congenitally  in  an  infant  born 
six  weeks  before  the  proper  time.  Other  cases  are  probably  really  cases 
of  cerebral  birth-palsy  with  athetosis  (p.  897), 

Still  the  fact  remains,  that  in  the  great  majority  of  cases  chorea  is  a 
disease  of  childhood  between  the  ages  of  six  and  fifteen  years,  or  between 
the  period  of  the  second  dentition  and  that  of  puberty.  The  preponderance 
of  female  cases  is  perhaps  due  to  the  sensitiveness  and  mobility  of  the 
nervous  system  in  women.  And  of  boys  as  well  as  girls  those  seem  most 
liable  to  suffer  who  are  delicate  and  excitable. 
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As  to  the  question  whether  chorea  is  most  apt  to  occur  in  families  sub- 
ject to  other  neuroses,  there  is  difference  of  opinion.  Trousseau  and  Anstie 
thought  so,  while  See  gave  a  contrary  opinion.  We  must  first  agree  what 
maladies  we  will  include  under  the  title.  Epilepsy,  hysteria,  and  insanity 
would  be  admitted  by  all ;  but  some  would  take  in  infantile  paralysis,  others 
tuberculous  meningitis,  or  hemiplegia,  or  idiocy,  or  tetanus  neonatorum 
diseases  which  pathologically  are  widely  different.  In  the  wTiter's  opinion 
even  when  these  organic  diseases  are  left  out  of  count,  there  is  no  reason 
to  suppose  that  inheritance  has  any  share  in  the  oetiolog}'^  of  chorea,  except 
inheritance  of  rheumatism. 

Recurrence. — An  important  point  in  the  aetiology  of  chorea  is  its 
liability  to  recur  again  and  again  in  patients  who  have  once  suffered  from 
it.  A  large  proportion  of  the  patients  admitted  into  any  hospital  have  had 
the  disease  once  or  oftener  before.  Of  262  choreic  patients  admitted  to 
Guy's  Hospital  from  1879  to  1889  inclusive,  102  had  suffered  previously. 
The  writer  has  recorded  the  case  of  a  young  man  who  suffered  from  chorea 
every  autumn  from  the  age  of  fourteen  to  that  of  twenty-two,  and  of  a 
girl  who  w-as  attacked  each  May,  from  her  eighth  year  to  her  fourteenth. 
The  duration  of  a  relapse  is  generally  less  than  that  of  the  first  illness, 
but  there  are  exceiDtions  to  this  rule. 

Race  and  climate. — Weir  Mitchell,  Sinlder,  and  Osier  agree  on  the  ex- 
treme rarity  of  chorea  among  negx'oes  in  America,  and  also  among  the 
aboriginal  Indians.  It  is  emphatically  a  hospital  disease,  and  is  somewhat 
rare  in  private  loractice. 

There  is  no  reason  to  suppose  that  seasons  have  any  influence  on  the 
prevalence  of  chorea.  The  observations  made  to  this  effect  in  Philadelphia 
were  not  found  to  apply  in  Boston,  and  any  difference  observed  in  this 
country  has  been  neither  constant  nor  large  enough  to  exceed  the  limits 
of  accidental  coincidence. 

Mental  sJiocIiS. — The  immediate  exciting  cause  of  chorea  is  often  a 
fright.  Thus  Romberg  relates  the  case  of  a  girl,  aged  ten,  who  was  one 
morning  alarmed  by  a  dog  jmiiping  at  her  and  barking,  and  who  was  seized 
with  chorea  the  same  evening.  Ziemssen  speaks  of  a  boy,  aged  ten,  who 
was  terrified  by  a  shot  falling  unexpectedly  close  to  him  on  a  field,  and 
in  whom  marked  chorea  followed  within  a  few  hours.  Trousseau  srave 
the  case  of  a  girl,  aged  sixteen,  who  had  been  caught  hold  of  by  a  man 
as  she  was  going  downstairs  one  evening  without  a  light,  and  who  was  so 
frightened  that  she  from  that  moment  became  affected  with  St  Yitus's 
dance.  Bright  described  the  case  of  a  boy  who  had  ah-eady  recovered  from 
an  attack  of  chorea,  and  Avho  was  sleeping  with  his  father  when  the  latter 
was  seized  Avith  a  fit  of  apoplexy  ;  the  boy  was  so  alarmed  that  his  chorea 
returned.  A  child,  admitted  into  Guy's  Hospital,  had  been  frightened  by 
seeing  her  brother  in  flames,  ran  out  of  the  house  screaming,  and  took 
refuge  in  a  neighbour's  house.  She  Avas  brought  home  and  put  to  bed, 
when  her  mother  at  the  time  noticed  a  twitching  movement  of  her  face 
and  limbs  ;  next  morning  she  was  unable  to  stand,  and  chorea  developed. 

There  is  no  doubt  that  much  exaggeration  has  prevailed  in  regard  to  the 
association  of  chorea  with  mental  emotions,  and  that  parents  arrive  too 
hastily  at  conclusions  with  respect  to  the  "  causes  "  of  this  as  of  most 
other  maladies.  But  numerous  cases  like  those  just  quoted  occur  at  every 
hospital,  and  cannot  be  reasonably  ascribed  to  coincidence.  All  we  can 
say  is  that  in  many  cases  of  chorea  there  is  no  evidence  of  a  frio-ht  or  a 
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nervous  shock  having  preceded  the  attack.  Dr  Hughes  ('  Guy's  Hosp. 
Rep./  1856)  related  a  fatal  case  in  which  the  symptoms  were  slight  when 
the  patient  was  admitted,  but  became  suddenly  aggravated  in  consequence 
of  a  fright. 

It  has  been  thought  that  chorea  may  be  the  result  of  imitation.  So 
Dr  Addison  taught  at  Guy's  Hospital,  and  would  not  allow  other  children 
to  be  placed  in  the  same  ward  with  cases  of  chorea.  But  it  does  not  appear 
that  any  of  the  sisters  or  nurses  remember  an  instance  in  which  chorea  has 
actually  been  so  acquired. 

Bricheteau  relates  how,  one  afternoon,  a  young  girl  was  admitted  to  the 
Necker  Hospital,  suffering  severely  from  the  disease  ;  in  the  evening  a 
patient  ah'eady  in  the  ward,  who  had  previously  had  chorea  and  was  suffer- 
ing from  hysteria,  began  to  exhibit  choreic  movements,  and  in  twelve  hours 
had  to  be  tied  down  :  next  day  two  other  cases  occurred,  and  within  the  four 
following  days  five  more,  making  eight  in  all :  the  disease  might  probably 
have  spread  further  had  not  the  patients  been  then  isolated.  But  might 
not  this  have  been  hysteria  simulating  chorea? 

Heredity. — Two  children  in  the  same  family  often  have  chorea,  but  we 
rarely  find  that  the  parents  of  a  choreic  child  have  themselves  suffered  from 
the  malady  when  young.  This  is  the  same  kind  of  "  transverse  "  hereditary 
relation  which  we  observed  to  obtain  in  certain  other  maladies, — Fried- 
reich's ataxia  (p.  705),  Thomsen's  disease,  and  some  forms  of  muscu- 
lar atrophy.    Chorea  is  certainly  less  often  inherited  than  rheumatism. 

Pregnancy. — A  condition  which  jDredisposes  to  chorea  in  young  women 
is  pregnancy.  Dr  Barnes  collected  a  series  of  fifty-eight  cases  of  this 
kind  ('  Obstet.  Trans.,'  vol.  x).  The  period  of  gestation  at  which  the  spas- 
modic movements  are  most  apt  to  begin  is  from  the  first  to  the  third 
month,  but  sometimes  it  is  much  later ;  and  two  instances  have  been 
recorded  in  which  they  followed  parturition.  First  pregnancies  are  much 
more  often  accompanied  by  chorea  than  subsequent  ones.  This  of  itself 
suggests  that  one  element  in  the  production  of  the  disease  may  be  the 
emotional  excitement  which  arises  in  a  woman  who  finds  herself  for  the 
first  time  pregnant,  and  the  suspicion  is  confirmed  by  Wilks's  observation 
that  many  of  those  who  are  attacked  are  unmarried  girls,  to  whom  their 
condition  is  one  of  shame  and  distress.  Thus  a  connecting  link  is  estab- 
lished between  the  chorea  of  pregnancy  and  that  following  mental  shock  ; 
and  a  still  stronger  one  is  the  fact  that  in  a  considerable  number  of  cases 
the  jDatient  has  already  had  the  disease  on  one  or  more  occasions  at  an 
earlier  period  of  life.  Among  the  fifty-eight  cases  already  referred  to  there 
were  fourteen  in  which  previous  attacks  had  occurred.* 

Rheumatism. — So  far  the  causal  relations  of  chorea  differ  but  little  from 
those  of  the  neuroses  in  general.  We  now  pass  to  a  predisposing  cause 
which  applies  to  this,  but  to  no  other  nervous  disease, — rheumatic  fever. 

As  far  back  as  1811  rheumatism  was  stated  to  be  one  of  the  causes  of 
chorea,  in  the  Syllabus  of  Lectures  on  Medicine  delivered  at  Guy's  Hos- 
pital, by  Drs  Babington  and  James  Currie,  "It  often  follows  rheumatism, 
and  these  two  diseases  often  come  on  alternately."  Dr  Bright  (whose 
testimony  carries  back  the  tradition  nine  years  earlier)  was  himself  con- 
vinced of  the  relation. 

*  See  also  Dr  Lever's  paper  ('  Guy's  Hosp.  Rep.,'  Second  Series,  vols,  v,  p.  3,  and  vi, 
p.  233). 
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Beside  Britrlit  and  his  pupils,  the  younger  Babington  and  Hughes,  Dr 
Copland  and  Sir  George  Burrows  were  early  advocates  of  the  belief  that 
there  is  a  real  connection  between  chorea  and  acute  rheumatism,  and  that 
the  latter  predisposes  to  the  former.  See  introduced  the  same  fact  into 
France,  and  it  is  generally  acknowledged  in  Germany  and  America.  The 
connection  is  all  the  more  probable  because  it  is  quite  unexplained,  and 
supports  no  theoiy  of  either  disease.* 

The  close  association  between  chorea  and  rheumatism  is  shown  by  the 
fact  that  these  two  disorders  are  the  chief  and  almost  the  only  causes  of 
non-septic  valvular  endocarditis.  Out  of  over  eighteen  fatal  cases  of  chorea 
which  occurred  in  Guy's  Hospital  between  1848  and  1876,  in  only  one 
was  endocarditis  absent;  and  that  its  frequency  was  not  dependent  on 
the  severity  of  the  chorea  is  evident  from  the  fact  that  in  five  of  these 
cases  the  patient's  death  was  due  to  some  complication.  The  same  con- 
clusion is  confirmed  by  the  frequency  with  which  chorea  and  rheumatism 
occur  in  the  same  patient ;  a  child  who  has  had  rheumatism  falls  ill  with 
St  Vitus's  dance  a  few  months  afterwards,  or  we  find  in  a  case  of  chorea 
evidence  of  a  slight  febrile  attack  with  transient  pains  in  the  joints  which 
has  been  almost  forgotten ;  or  slight  choreic  movements  appear  in  the 
course  of  a  rheumatic  attack,  or  rheumatic  synovitis  recurs  in  the  coui-se 
of  chorea. 

Statistics  are  as  follows: — Among  the  patients  of  Guy's  Hospital,  (a) 
in  the  late  Dr  Hughes's  first  series  (  '  Guy's  Hosp.  Reports,'  1846),  special 
inquiries  were  made  in  fifty-eight  cases,  and  there  was  a  cardiac  murmur  in 
nine,  and  a  history  of  rheumatism  >\T.thout  bruit  in  eight  more ;  (6)  in  his 
second  series,  compiled  by  Mr  Burton  Brown  (ibid.,  1855t),  special  inquiries 
were  made  in  104  cases,  and  in  eighty-nine  of  these  there  was  either  a  bruit 
or  a  rheumatic  history ;  (c)  in  the  series  of  150  compiled  by  Manser,  andl 
published  in  1874  (ibid.,  Third  Series,  vol.  xix),  forty-two  had  suffered  from 
rheumatism,  and  in  three  of  these  rheumatic  fever  supervened  while  they 
were  under  treatment  for  chorea;  there  was  a  bruit  in  fifty-nine,  none  in 
eighty ;  (d)  in  the  fourth  series,  of  163  cases  compiled  by  Halstead,  fifty- 
three  had  had  rheumatic  fever  or  distinct  pains  in  the  limbs,  believed  to  be 
rheumatic,  and  in  thirty-five  of  them  the  rheumatism  preceded  the  chorea 
by  less  than  six  months  ;  there  was  a  bruit  in  sixty-one,  none  in  one  hundred 
and  eleven. 

Of  Prof.  See's  128  cases,  sixty-one  had  probably  had  rheumatism. 

Of  Dr  Sturges'  100  cases,  only  twenty  ;  but  in  104  consecutive  cases  of 
ch  orea  (also  at  the  Westminster  Hospital)  Dr  Donkin  found  tAventy-seven 
cases  of  previous  rhemnatism. 

Of  Dr  Goodhart's  130  cases  (collected  from  several  sources)  eighty-nine 
were  on  positive  evidence  believed  to  have  had  rheumatism. 

Of  Dr  Angel  Money's  214  cases  (also  collected)  thirty-three  had  had 
rheimiatic  fever,  twenty-three  "  rheumatism,"  and  nine  were  doubtful. 

In  172  cases  of  chorea  at  the  London  Hospital,  Dr  Stephen  Mackenzie 
found  a  history  of  true  rheumatism  in  forty-seven  ('  Trans  Int  Cono-r  ' 
1881,  vol.  iv,  p.  97).  ■  ■' 


*  The  only  plausible  arguments  against  it  were  well  put  by  Dr  Sturges  ('  Chorea  and 
Whooping-cough/  p.  16). 

t  Tlie  first  volume  of  the  Third  Series  was  published  in  1855,  not  1856,  as  stated  bv 
von  Zicmssen,  Bd.  xii  B,  S.  443, 
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The  Collective  Investigation  gave  116  instances  of  precedent  rheu- 
matism (excluding  mere  '•  rheumatic  "  pains)  in  439  cases  of  chorea.* 

Embolic  theory. — Various  attempts  have  been  made  to  explain  the  con- 
nection between  chorea,  rheumatism,  and  cardiac  disease.  One  theory  has 
had  the  support  of  some  eminent  physicians  but  has  little  other  claim  to 
acceptance.  Starting  from  the  frequent  association  of  endocarditis  with 
chorea,  the  late  Dr  Kirkes  suggested  that  the  cause  of  the  spasmodic 
movements  might  be  the  conveyance  of  particles  from,  the  diseased  valves 
into  the  arteries,  and  the  consequent  disturbance  of  the  nervous  centres. 
Dr  Hughlings  Jackson  and  Dr  Broadbent  have  expressed  a  similar  view  in 
a  more  definite  form,  maintaining  that  the  cause  of  chorea  is  embolism  of 
minute  arteries  in  one  or  both  of  the  corpora  striata. 

A  few  observations  have  since  been  made  which  have  been  thought  to 
corroborate  this  theory ;  one  by  Dr  Tuckwell  ('  Med.-Chir.  Rev.,'  1867)  and 
another  by  Dr  E.  L.  Fox  ('  Med.  Times  and  Gaz.,'  1870).  Dr  Angel  Money 
afterwards  tried  to  produce  chorea  in  monkeys  and  cats  by  injection  of 
starch-granules  or  insoluble  salts  into  the  cerebral  arteries,  and  the  results 
will  be  found  in  the  '  Medieo-Chirui-gical  Transactions  '  for  1885  ;  see  also 
'  British  Medical  Journal,'  July  r7th,  1886. 

But  can  we  always  be  sure  whether  clots  in  minute  cerebral  arteries 
are  of  ante-mortem  formation,  and,  if  so,  whether  they  entered  the  vessels 
from  below,  instead  of  being  formed  in  situ?  The  minute,  firmly  adherent 
vegetations  which  are  found  on  the  valves  in  chorea,  do  not  seem  likely  to 
be  carried  away  by  the  blood-stream,  and  we  do  not  observe  chorea  in 
adults  with  rheumatic  endocarditis,  or  in  patients  of  any  age  with  septic 
endocarditis,  although  embolism  is  far  more  frequent.  Moreover,  no  emboli 
are  found  in  the  spleen  and  kidneys  after  death  from  chorea. 

Lastly,  we  have  to  accoimt  for  the  relation  of  chorea  to  mental  shocks. 
Such  cases  are  certainly  not  distinct  from  those  in  which  it  is  associated 
with  endocarditis.  On  the  contrary,  as  already  stated,  vegetations  are 
found  on  the  cardiac  valves  in  all  fatal  cases,  almost  without  exception ; 
for  instance,  a  child  died  under  Wilks's  care  who  was  attacked  by  chorea 
after  being  terrified  by  the  gunpowder  explosion  at  Erith,  and  post  mortem 
the  mitral  valve  was  found  inflamed. 

No  doubt  any  theory  of  chorea  presents  difficulties.  In  the  writer's 
belief  the  connection  Avith  rhemnatism  (i.  e.  of  course  with  rheumatism  as 
defined  in  the  chapter  on  that  disease)  and  the  connection  with  a  definite 
period  of  life  are  the  two  most  important  pathological  features  of  chorea. 
He  believes  that  endocarditis  is  not  the  result  of  chorea,  but  of  the  rheu- 
matism which  usually  precedes  it,  and  that  all  three  conditions,  fever  with 
synovitis,  cardiac  inflaimnation,  and  chorea,  will  prove  to  be  the  results 
of  one  and  the  same,  probably  toxic,  condition — though  certainly  no 
microbe  has  at  present  (1900)  been  discovered,  which  has  even  a  presump- 
tive claim  to  provide  the  condition. 

Prognosis. — The  usual  benign  and  occasionally  dangerous  course  of 
chorea  has  been  indicated  above.  The  unfavourable  symptoms  which 
mark  chorea  gravis  are  inability  of  the  child  to  feed  itself,  inability  to 
speak,  and  inability  to  sleep,  the  first  being  the  least  grave  and  most  fre- 
quent, while  the  last  symptom,  unless  checked  by  treatment,  is  fatal.  The 
more  chronic  cases  are  almost  always  mild  and  recover  in  time. 

*  See  also  statistical  papers  by  Dr  Herriugliam  and  Dr  Archibald  Garrod  in  the 
*  Medico-Chir.  Trans.,'  vol.  Ixxii,  pp.  117,  145. 
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Treatmoit.— This  is  a  very  difl&cult  question ;  for  chorea  offers  peculiar 
obstacles  to  the  satisfactory  investigation  of  the  action  of  remedies.  Some 
of  the  severer  cases  tend  to  a  more  than  usually  rapid  recovery;  and 
in  other  instances  (as  Wilks  long  ago  proved)  the  child  heing  admitted 
into  the  Avard  of  a  hospital  and  kept  in  bed  is  sufficient  to  bring  the 
complaint  quickly  to  a  termination.  Under  either  alternative,  the  medi- 
cine which  may  have  been  prescribed  is  apt  to  get  undue  credit.  Lastly,  in 
most  cases  chorea  subsides  of  itself  after  eight  to  twelve  weeks,  if  not 
prolonged  by  unfavourable  surroundings. 

It  is  almost  impossible  to  obtain  statistical  proof  of  the  value  of  drugs 
in  the  treatment  of  chorea.*  But  there  is  strong  evidence,  of  another 
kind,  in  favour  of  at  least  one  remedy.  Very  protracted  cases,  which  had 
resisted  other  methods  of  treatment,  have  sometimes  yielded  quickly  to 
arsenic.    Some  striking  examples  of  this  were  recorded  by  Romberg. 

One  is  that  of  a  girl,  aged  eleven,  who  had  for  eight  years  sufEered  from  intense  chorea, 
afTecting  especially  the  right  half  of  her  body.  All  drugs  had  been  found  useless  until  she 
began  to  take  Fowler's  solution ;  in  about  two  mouths  there  was  a  marked  improvement, 
and  at  the  end  of  two  months  more  she  had  entirely  recovered.  Another  patient,  a  girl 
aged  ten,  had  had  the  disease  two  years;  arsenic  was  prescribed,  and  within  three  weeks  the 
symptoms  presented  a  marked  abatement ;  and  ten  or  eleven  weeks  afterwards  she  was  dis- 
charged cured.  A  third  instance  is  that  of  a  girl,  eight  years  old,  who  for  six  months  had 
been  the  victim  of  chorea  to  such  an  extent  that  she  could  not  walk,  nor  stand,  nor  speak 
articulately.  The  remedies  which  hiid  been  tried  had  failed  ;  Fowler's  solution,  in  doses  of 
four  drops  three  times  a  day,  established  a  cure  in  eight  weeks. 

Another  argument  in  favour  of  the  effect  of  arsenic  upon  chorea  is 
■derived  from  our  experience  among  out-^Datients.  There  the  children  have 
none  of  the  great  advantages  of  quiet,  with  careful  feeding  and  nursing 
which  cure  many  cases  of  chorea  when  admitted  to  a  hospital  ward.  No 
change  in  their  condition  is  made,  except  the  administration  of  a  drug  ; 
■smd  when  under  this  treatment  a  complaint  which,  in  some  cases,  has  lasted 
for  months  improves  in  a  week,  we  can  scarcely  help  attributing  the  cure 
to  the  remedy. 

In  prescribing  arsenic  it  is  important  to  increase  the  dose  everv  other 
•day  or,  in  severe  cases,  eveiy  day,  and  to  push  it  until  there  is  some  evidence 
of  its  physiological  action.  So  given,  children  are  veiy  tolerant  of  the 
•drug. 

For  many  years  sulphate  of  zinc  has  been  largely  used  at  Guy's  Hospital ; 
one-grain  doses  of  it  used  to  be  given  at  first,  which  were  gradually  increased 
until  the  patient  took  a  scruple.  It  seems  more  advisable  to  begin  with  a 
larger  dose— for  instance,  with  five  grains.  Tliis  seldom  causes  nausea  or 
sickness  more  than  once  or  twice.  Another  drug  which  once  had  a  o-reat 
reputation  is  the  carbonate  of  iron. 

Salicyl  compounds  have  been  sometimes  given,  and,  in  some  cases,  with 
seeming  success  ("  Brit.  Med.  Journ.,'  1887,  vol.  i,  p.  436), 

*  The  plan  of  treatment  usually  adopted  is  to  give  one  drug  for  three  or  four  weeks  •  if 
that  fails,  to  change  it  for  another,  which  is  continued  for  about  an  equal  period  of  tiine  • 
and,  if  there  is  still  no  result,  to  begin  the  administration  of  a  third  The  result  ueces' 
sarily  is  that  even  if  all  these  medicines  are  really  inert  they  gain  very  different  degrees  of 
credit  Ihe  uselessness  of  the  one  which  is  first  given  is  sure  to  be  apparent  -  ?Dut  the 
second  runs  a  chance  of  apparent  success;  while  the  last  one  is  almost  certain  to  acquire 
the  reputation  ot  having  cured  a  case  in  whic  h  its  competitors  had  altogether  failed  Yet 
that  vei-y  drug  if  placed  hrst  on  the  list  for  a  succeeding  case,  would  perhap.  show  itself 
:as  impotent  as  the  o  hers  Probably  much  of  the  uncertainty  as  to  the  value  of  remedies 
in  chorea  is  explicable  in  this  way.— C.  H.  F.  lemtuies 
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Static  electricity,  used  in  the  old-fashioned  waj',  was  formerly  much 
used  by  Addison,  Golding-Bird,  Gull,  Hughes,  Babington,  and  Lever  ('  Guy  s 
Hosp.  Reports,'  Series  I,  vols,  ii,  vi,  and  vii ;  Series  II,  a'oL  viii),  but  it 
has  long  been  given  up.  Galvanic  and  faradic  electricity  have  likewise  been 
tried,  praised,  and  abandoned. 

There  is  reason  to  believe  that  mild  chronic  cases  of  chorea  may  to  some 
extent  be  checked  by  gymnastic  exercises,  by  militaiy  drill,  or  by  the  use 
of  a  skipping-rope.  French  physicians  have  laid  stress  upon  this  method 
of  treatment,  and  it  has  had  undoubted  successes. 

On  the  other  hand,  one  sometimes  has  to  deal  with  cases  which  are  so 
severe  that  the  administration  of  arsenic  or  zinc,  requiring  time  for  their 
operation,  is  inapplicable,  because  the  patient  is  in  imminent  danger  of 
dying  within  two  or  three  days.  There  is  the  greatest  difficulty  in  deter- 
mining the  value  of  remedies  in  cases  of  this  kind.  Probably  death  is 
sometimes  inevitable.  But  even  then  the  inhalation  of  chloroform  gives 
great  relief  to  the  patient's  sufferings ;  and  if  there  be  a  chance  of  re- 
covery it  may  do  something  towards  economising  his  strength.  It  also 
saves  him  from  the  sores  which  form  over  the  bony  prominences  if  the 
movements  are  uncontrolled.  In  cases  somewhat  less  severe  chloral  hydrate 
appears  to  be  the  best  medicine.  Several  writers  have  related  cases  in 
which  it  seemed  to  be  effectual ;  not  the  least  striking  is  one  of  Gairdner's, 
of  a  girl  who  took  a  drachm  of  chloral  by  mistake,  and  was  poisoned,  but 
who  on  her  recovery  was  found  to  be  cured. 

In  severe  cases  it  is  most  important  for  the  patient  to  be  plied  with 
fluid  nourishment,  including  brandy  ;  and  nutrient  enemata  or  suppositories 
should  be  frequently  administered. 

Hahit-chorea. — This  term  was  applied  by  Dr  Weir  Mitchell  to  those  in- 
voluntary tricks  which  are  truly  spasmodic  neuroses.  They  begin  in  child- 
hood, but  often  persist  in  adult  life.  Blinking  with  the  eyelids,  tapping 
with  the  foot,  suddenly  twisting  the  head  or  jerking  the  hand,  hiccough, 
choking  or  snorting  at  intervals,  sniffing  in  a  lecture  and  stammering  in  a 
speech — all  these  are  examples  of  what  the  French  call  tic  convulsif.  They 
were  treated  of  above  (p.  853). 

Hereditary  chorea  in  adults — Huntingdon's  chorea. — Under  these 
names  a  choreiform  malady  has  been  described,  Avhich  is  hereditary  in 
certain  families,  and  passing  over  the  earlier  years  of  life,  first  makes  its 
appearance  at  about  the  age  of  thirty.  The  clonic  spasms  begin  in  the 
face,  gradually  spread  to  the  arms  and  the  legs,  and  continue  so  for  several 
years.  The  gait  acquires  a  peculiar  hasty  and  hesitating  character,  and 
the  speech  becomes  intoned.  Not  only  is  the  malady  long  continued,  but 
it  has  usually  ended  in  mental  decay,  and  at  last  in  death.  This  variety 
of  spasmodic  neurosis  is  obviously  different  from  true  chorea  in  its  course 
as  well  as  in  its  pathological  relations.  Dr  Huntingdon's  cases  were 
observed  in  Long  Island,  New  York.  Others  have  been  described  in  this 
country,  and  Huber  has  recorded  a  remarkable  case  which  occurred  in 
Eichhorst's  practice  at  Zurich. 

Friedreich's  spasms.'*' — Under  this  name  a  spasmodic  disease  in  an  adult 

*  Synonyms. — Paramyoclonus  multiplex  — Alyoclouus  multiplex — probably  identical  with 
the  Convulsive  tremors  described  by  Pritcliard  in  1822. 
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patient  was  described  by  Friedreich  in  '  Yirchow's  Archiv '  (vol.  Ixxxvi), 
and  similar  cases  were  recorded  by  Hammond,  Reynolds,  and  other  physi- 
cians under  the  title  of  Spinal  epilepsy.  It  is  called  Myoclonus  by  Unver- 
richt,  who  published  five  cases  of  his  own  on  the  subject  in  1891.  Dr 
Ferrier  brought  two  brothers  before  the  Neurological  Society,  in  1897, 
who  were  the  subjects  of  myoclonus  and  also  of  epilepsy,  a  combination 
which  is  denoted  by  the  term  Myoclonus  epilepticus.  Gowers  considers  that 
the  malady  is  perhaps  intermediate  between  chorea  and  facial  spasm  or 
torticollis,  and  more  nearly  allied  to  senile  chorea  than  to  any  other  malady. 
A  good  account  of  this  form  of  muscular  spasm  is  given  by  Dr  Risien  Russell 
in  the  seventh  volvune  of  Allbutt's  '  System,'  p.  888. 

Bubini's  disease* — This  name  has  been  given  to  an  obscure  malady 
consisting  of  choreiform  spasms  which  has  been  observed  in  Northern  Italy, 
and  is  supposed  to  depend  upon  malarial  influence.  The  suddenness  of  the 
spasmodic  shocks,  the  fact  that  manj-  of  the  patients  are  of  advanced  age,  and 
that  some  cases  are  fatal,  widely  separate  this  so-called  electrical  chorea 
from  true  chorea.  There  are,  moreover,  tonic  paroxysms  and  epileptiform 
fits,  and  there  is  muscular  atrophy  in  the  later  stages  of  the  disease.  It 
was  first  described  by  the  late  Dr  Dubini,  of  Milan,  in  1846. 

Congenital  chorea  (Birth- palsy). — A  remarkable  condition,  which  was 
formerly  described  under  the  above  name,  is  as  distinct  from  true  chorea 
as  Mitchell  s  habit-chorea,"  Huntingdon's  "  adult  chorea,"  or  Dubini's 
"  electrical  chorea."  It  was  described  among  spastic  paralyses  in  the  last 
edition  of  this  book,  but  might  better  find  a  place  among  the  effects  of 
cerebral  haemorrhage. 

For  these  cases  of  hemiplegia  (or  sometimes  mono-  or  paraplegia)  com- 
bined with  choreiform  spasms  and  spastic  symptoms,  which  occur  in  new- 
born children,  are  now  ascertained  to  be  the  result  of  meningeal  haemor- 
rhage, occurring  in  prolonged  and  particularly  in  instrumental  labour. 
Certain  parts  of  the  cerebral  cortex  are  thus  compressed  and  permanently 
injured,  with  the  result,  as  the  child  grows  up,  of  symptoms  both  irritative 
and  destructive.  The  former  are  the  "  choreiform  spasms,"  the  athetosis 
often  present,  and  the  spastic  paralysis  of  one  or  more  limbs.  The  latter 
are  the  mental  imbecility,  the  paralysis,  and  the  muscular  wasting. 

In  April,  1890,  was  admitted  into  Philip  Ward  a  boy,  about  eight  years  old,  whose  case 
is  abbreviated  from  the  writer's  notes.  He  "makes  faces"  much  as  a  cbild  with  chorea 
does;  but  on  pulling  down  the  bedclothes  it  is  plain  that  the  case  is  not  one  of  ordinary 
chorea,  for  the  movements  of  the  limbs  are  slower,  and  the  spasms  are  tonic  as  well  as 
clonic.  The  arms  are  extended  and  the  hands  go  through  slow  twisting  movements  not 
choreiform,  but  exactly  what  is  described  as  "athetosis"  (cf.  p.  735).  The  loo's  are 
thrust  out  and  very  stiff,  so  that  the  trunk  can  be  lifted  on  raising  them  :  the  adductors 
and  extensors  are  in  tonic  spasm.  The  feet  do  not  show  the  characteristic  attitude  of 
tetany.  The  spasms  are  much  increased  when  the  visit  to  the  ward  brings  many 
strange  faces  round  the  bed,  but  they  do  not  disappear  when  the  child  is  quite  un- 
disturbed, and  even  in  sleep  he  lies  always  on  one  side,  with  his  legs  and  arms 
thrust  out  in  front  of  him  to  their  full  length.  Handling  the  muscles  'increases  the 
riiythmic  as  well  as  the  spastic  contractions,  and  if  they  are  continued  the  child  some- 
times cries,  but  it  does  not  appear  tliat  he  suffers  mucli  pain  even  then.  He  can  put 
out  his  tongue;  there  is  no  squinting  or  nystagmus;  the  functions  of  the  bladder  and 
rectum  are  normal.  He  is  well-grown,  rather  slender  in  build,  but  not  ill-nourished  •  and 
there  is  no  deformity  of  tlie  head,  no  curvature  of  the  spine,  and  no  clubfoot.  A  normal 
knee-jerk  can  be  detected  with  some  difficulty  :  there  is  no  clonus     He  can  talk  but 

*  St/nomjms.— Electrical  chorea— Typhus  convulsivo-cerebralis— Mvelitis  convulsiva 
The  same  term,  electrical  chorea,  has  been  applied  by  Bergeron  to  spasms  of  the  necl* 
probably  hysterical. 
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almost  uniutelligibly;  and  though  he  understands  what  is  said,  he  is  obviously  behind  his 
years  in  intelligence.  He  is  docile  and  good-tempered,  but  timid.  On  further  inquiry 
we  learn  that  this  condition  is  congenital,  that  he  "could  not  move  at  all"  as  a  baby, 
and  could  not  talk  till  he  was  much  older  than  usual,  and  that  at  one  period  he  was 
I  subject  to  fits."  Lastly,  Dr  Todd,  of  Brigg,  Lincoln,  who  brought  him  into  the  world, 
informs  us  that  the  labour  was  unusually  protracted,  and  that  there  was  a  well-marked 
caput  succedaneum  when  he  at  last  was  born. 

The  clinical  features  of  this  case  agree  with  those  of  a  reflex  spasmodic  neurosis, 
which  has  been  described  as  "congenital  choreiform  spasms;"  but  the  presence  of  a  definite 
Einatomical  lesion  is  rendered  almost  certain  by  the  absence  of  family  predisposition,  and 
by  the  history  of  the  patient's  birth.  Probably  the  lesion  was  meningeal  hajmorrhage 
occurring  in  the  course  of  a  protracted  parturition. 

Dr  Sarah,  MacNutt,  an  American  physician,  observed  such  cases  in  1885. 
Many  prove  fatal  in  infancy,  but  in  others  the  haemorrhage  is  followed  by 
circumscribed  atrophy  of  the  cortex,  either  from  pressure  of  the  clot,  or 
perhaps  more  likely  from  disturbance  of  the  nutrition  of  the  convolutions. 
To  this,  secondaiy  descending  lateral  sclerosis  probably  succeeds.  There 
seems  to  be  abolition  of  inhibitory  motor  centres  in  the  cortex,  which  allows 
co-ordinated  reflex  movements  to  take  place  like  those  of  a  decapitated  frog 
or  pigeon.    See  Osier's  '  Cei-ebral  Palsies  of  Children.' 

The  spasms  are  not  always  general  in  these  cases ;  they  may  affect 
one  side,  or  both  legs,  or  one  limb  only.  In  some  cases  clonic  spasms  pre- 
dominate, bringing  them  nearer  to  "  hammer-spasms "  and  "  histrionic 
spasms;"  in  others  the  resembhince  to  primary  spastic  paraplegia  is  very 
close ;  in  others  again,  that  to  chorea.  The  long  duration  of  the  malady, 
the  more  or  less  deficiency  of  speech  and  intellect  (not  more,  however, 
than  in  certain  cases  of  chorea  while  they  last),  and  the  history  of  the 
origin  at  birth  are  the  diagnostic  characters  to  dwell  on.  These  cases  must 
be  carefully  distinguished  from  those  of  congenital  idiocy  with  paralysed 
and  deformed  limbs,  due  to  intra-uterine  disease  or  defective  development 
of  the  cortical  centres. 

The  prognosis  is  unfavourable,  but  some  of  the  patients  gradually 
acquire  increased  power  of  grasping  objects,  of  talking,  and  even  of  loco- 
motion. 

No  treatment  is  promising.  Physostigma,  bromides,  and  chloral 
hydrate  have  been  tried  without  much  benefit.  Gowers,  who  has  observed 
more  than  thirty  cases  of  this  curious  malady,  says  that  electricity,  in  what- 
ever form  applied,  is  useless. 
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MEGEIM 

MIGRAINE  OR  SICK  HEADACHE 


"  Wheu  your  head  did  but  ache, 
I  knit  my  handkerchief  about  your  brows." 

King  John. 

Nomenclature  and  definition — The  visual  disturbance,  jjain,  nausea  and  other 

symptoms — Pathology  and  causes — Diagnosis — Prognosis —  Treatment. 
Headache  genercdly — Its  etiological  varieties,  peculiariiies,  and  treatment. 

Synonyms. — Hemicrauia   (rj/jiKpatlci),  whence  Fr.  Migraine,  and  our 
vernacular  term,  "  the  Megrims."    Germ.  Hemicranie  ;  Migran. 

Paroxysmal  sick  headache  ;  Bilious  headache  (in  part)  ;  Blind  headache  ; 
'Clavus  hystericus.  Hemicrania  periodica  and  Hysteria  cephalica  refer 
rather  to  supra-orbital  neuralgia  than  to  Megrim. 

In  strictness  the  term  "  hemicrania  "  is  inapplicable  when  both  temples 
ache  at  the  same  time ;  but  such  cases  are  the  more  numerous,  and  cannot 
be  separated  from  the  others.  Again,  many  cases  of  bilious  headache  pre- 
sent no  other  indication  of  hepatic  disorder  than  nausea  ;  and  other  kinds 
of  headache  are  far  more  closely  related  to  dyspepsia  and  constipation. 

Definition. — A  functional  neurosis  occurring  in  paroxysms  which  are 
marked  by  disorder  of  vision,  severe  headache,  and  nausea  or  vomiting. 

Syinptoms. — An  attack  of  migraine  in  its  most  typical  form  begins  with 
dimness  of  sight ;  after  this  pain  in  the  head  comes  on,  often  accompanied 
by  vomiting ;  and  the  same  succession  of  events  recurs  again  and  again  at 
intervals. 

The  afection  of  sight  usually  precedes  the  other  symptoms.  The 
patient  first  notices  that  he  cannot  see  distinctly  some  part  of  what  he  is 
looking  at.  The  portion  of  the  visual  field  thus  blotted  out  is  at  first  very 
small.  It  may  be  at  the  exact  centre  of  the  field,  but  more  often  it  is  a 
little  to  one  side  of  it,  so  that  in  reading  from  a  printed  page  he  has  to 
glance  away  from  the  word  he  wishes  to  see.  The  dim  spot  is  not  black,  but 
seems  like  a  faint  cloud,  of  the  same  colour  as  the  rest  of  the  surface  upon 
which  the  eyes  are  directed.  It  quickly  begins  to  enlarge,  and  gi-adually 
overspreads  more  or  less  of  one  lateral  half  of  the  field.  This  symptom  is 
known  as  Heniiopsia  (cf.  supra,  p.  732).    Dr  Hubert  Airy  calls  it  teichopsia 
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(rei'xos,  a  city  wall;  64>ts,  a.  vision),  from  the  peculiar  zigzagged  outline, 
with  angles  like  those  of  a  fortification,*  which  often  marks  the  edge  of  the 
blind  half  of  the  field  ('  Phil.  Trans.,'  1870).  This  blind  half  seems  to  have 
an  undulatory  motion  like  boiling  water ;  and  the  edges  flicker  or  revolve. 
The  fonn  of  the  cloud  is  originally  oval,  but  as  it  grows  larger  a  gap  forms 
towards  the  centre  of  the  field,  so  that  it  becomes  horseshoe-shaped.  Gra- 
dually one  part  of  the  curve  approaches  the  yellow  spot,  and  here  the  angles 
are  much  smaller  and  closer  together  than  where  the  cloudy  crescent  spreads 
a.way  into  the  outer  region  of  the  field.  Sometimes  the  cloud  is  uncoloured ; 
sometimes  it  presents  brilliant  gleams  of  red,  blue,  and  other  tints.  If  the 
eyes  are  closed,  or  if  the  patient  goes  into  a  dark  roo)n  with  his  eyes  open, 
the  whole  cloud  appears  to  be  faintly  luminous.  As  it  increases  in  size,  the 
central  part  gradually  clears  up  and  accurate  vision  is  regained  ;  on  a  printed 
page,  for  instance,  a  few  letters  can  now  be  plainly  recognised  in  the  midst 
of  the  glimmering  crescent.  Before  long  the  latter  like^vise  disappears,  and 
the  patient  can  see  as  well  as  ever.  The  whole  process  occupies  from  ten  to 
twenty  minutes,  or  at  most  half  an  hour. 

While  the  oval  cloudy  patch  and  its  zigzagged  border  are  visible,  they 
are  seen  in  their  minutest  details  by  both  eyes  alike.  To  this  rule  a  single 
exception  was  recorded  by  Sir  John  Herschel,  who  once  satisfied  himself 
that  his  left  eye  was  alone  affected.  But,  as  Dr  Airy  remarks,  everyone 
is  at  first  inclined  to  suppose  that  one  eye  only  is  concerned,  namely,  that 
of  the  side  on  which  part  of  the  visual  field  is  blotted  out.  This  fact  that 
the  impairment  of  vision  is  referred  to  both  retinae  proves  that  the  seat  of 
the  affection  is  above  the  optic  chiasma.  The  limitation  to  one  half  of  the 
field  is  just  what  we  should  expect  from  the  anatomy  of  the  cerebral  centres, 
the  separate  halves  of  which  communicate  with  corresponding  halves  of  the 
two  eyes.  Sir  John  Herschel,  indeed,  stated  that  in  his  own  person  he  once 
-observed  "  the  shadowy  pattern  of  a  fortification  which  passed  completely 
across  the  field  of  vision  from  left  to  right."  If  so,  we  must  suppose  that 
on  that  occasion  the  disturbance  extended  over  to  the  opposite  side  of  the 
brain  at  an  early  period  of  the  attack.  We  shall  see  that  at  a  later  stage 
this  is  not  unusual. 

In  a  few  cases,  as  soon  as  natural  vision  is  restored,  the  attack  is  at  an 
■end.  But  in  the  great  majority  a  more  or  less  severe  headache  comes  on 
at  this  period. 

A  curious  circumstance  in  regard  to  the  visual  affection  is  that  some  of 
the  best  and  most  careful  descriptions  of  it  have  been  Avritten,  not  by 
physicians,  but  by  astronomers  and  natural  philosophers.  Wollaston, 
Arago,  Sir  David  Brewster,  Sir  John  Herschel,  Sir  Cliarles  Wheatstone, 
Dufour  (of  Lausanne),  Du  Bois  Reymond,  Sir  George  Aiiy,  and  his  son,  Dr 
Hubert  Airy,  were  all  liable  to  this  visual  paroxysm,  and  all  carefully  noted 
its  phenomena ;  no  similar  malady  has,  within  the  present  century,  been  the 
subject  of  two  papers  admitted  into  the  '  Philosophical  Transactions,'  as 
well  as  of  communications  to  the  '  Philosophical  Magazine  '  and  other  scien- 
tific journals  at  home  and  abroad.  It  may  be  a  question  whether  persons 
who  are  not  accustomed  to  employ  the  eyes  for  minute  observation  would 
notice  the  dimness  of  sight,  or  mention  it  to  their  physician.    Indeed,  -when 

*  The  comparison  is  not  to  the  battlemeuted  wall  of  a  niediajval  fortress  or  church 
tower  which  presents  quadrangular  outlines,  but  to  a  fortress  seen  in  plan,  w\th  the  bastions 
and  their  re-entering  angles.  Dr  Airy  gives  actual  figures  in  his  paper,  which  Dr  Llveing 
has  reproduced  at  the  end  of  his  treatise. 
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it  begins  at  some  distance  from  the  centre  of  vision  it  is  sure  to  be  over- 
looked, unless  the  patient's  attention  is  specially  directed  to  it.  This  may, 
perhaps,  be  the  reason  why  Du  Bois  lieymond  did  not  mention  it  in  de- 
scribing megrim  from  his  own  experience.  Whether  the  remarkable  visual 
phenomena  just  described  are  invariably  present  is  disputed :  certainly  ui 
the  complete  form  described  above  from  the  personal  accounts  of  Airy  and 
Liveing  they  are  not;  and  in  some  cases  there  is  nothing  but  a  certain 
dimness  of  the  excentric  part  of  the  field,  which  may  easily  pass  unnoticed 
by  patients  not  accustomed  to  minute  and  accurate  observation.  Among 
physicians  who  have  themselves  suffered  from  the  disorder  they  describe, 
may  be  mentioned  Haller  of  Gottingeu  and  Bern,  Dr  Fothergill  (the  founder 
of  the  Medical  Society),  Prof.  Lebert  of  Zurich,  Sir  Samuel  Wilks,  Dr  Hubert 
Airy,  the  late  Dr  Anstie,  and  Dr  Edward  Liveing.* 

The  pain  of  sick  headache  varies  greatly  in  severity,  both  in  different 
cases,  and  in  the  same  case  in  different  attacks.  It  begins  at  some  one  spot 
in  the  brow  or  temple  and  gradually  spreads  over  these  regions.  Sometimes 
it  remains  confined  to  a  single  jjoint,  in  the  temple  or  over  the  parietal  bone 
on  one  side.  It  was  to  these  cases  that  the  special  name  of  claviis  was 
formerly  applied.  A  strict  limitation,  however,  to  one  spot  is  exceptional, 
and  it  is  not  even  the  rule  that  the  headache  should  keep  to  one  half  of  the 
head.  Dr  Liveing  finds  that  in  the  majority  of  cases  it  affects  the  whole- 
forehead  and  both  temples,  although  with  more  severity  on  one  side- 
than  on  the  other.  It  often  extends  to  the  orbit,  and  is  referred  with 
special  intensity  to  the  back  of  the  eye ;  and  occasionally  it  passes  behind 
the  ear  to  the  occipital  region.  Some  writers  describe  it  as  of  a  stabbing, 
cutting,  or  boring  character ;  others  as  throbbing,  i.  e.  increasing  with 
each  beat  of  the  heart.  It  is  augmented  by  every  movement,  by  exposure 
to  light,  and  by  noise.  The  patient  instinctively  lies  down,  and  keeps  the 
room  as  dark  and  quiet  as  possible.  One  i^atient  of  Sir  S.  Wilks,  however, 
found  that  the  recumbent  posture  aggravated  the  pain,  and  would  sit  up  all 
night  rather  than  lie  down  until  the  attack  passed  off ;  and  Dr  Liveing 
cites  cases  in  which  the  pain  is  so  intolerable  that  the  sufferer  cannot  lie 
still,  but  is  obliged  to  get  up  and  move  about. 

The  headache  scarcely  ever  remains  long  at  the  same  pitch  of  intensity. 
Generally  it  goes  on  gradually  augmenting  in  severity  until  it  reaches  a 
culminating  point,  after  which  it  begins  to  decline.  Its  increase  is  usually 
steady,  but  sometimes  by  fits  and  starts. 

When  the  pain  becomes  intense  the  patient  begins  to  feel  nausea;  and' 
presently  he  retches  and  vomits.  Anything  that  the  stomach  contains  is 
rejected ;  if  it  is  empty,  the  retching  is  ineffectual,  or  some  mucus  at  first 
is  brought  up,  and  afterwards  bile.  After  free  vomiting  the  pain  often 
passes  off,  and  many  patients  say  that  they  get  well  as  soon  as  they  are 
sick. 

In  some  cases,  however  severe  the  headache  may  be,  no  sickness  occurs. 
The  pain  gradually  passes  off  of  its  own  accord,  but  often  lasts  for  the 
rest  of  the  day,  until  at  length  the  patient  is  worn  out  and  drops  off  to 
sleep ;  when  he  wakes  on  the  following  morning  he  finds  only  a  slight 
soreness  of  the  forehead  or  temple  left.  Some  persons  lose  the  pain  if 
they  can  sleep  for  a  short  time,  even  during  the  early  part  of  an  attack. 
Dr  Liveing  mentions  a  gardener  who,  if  he  could  at  the  onset  of  an  attack 

*  A  patient  sub.iect  to  migraine  writes:  In  my  case  the  zigzags  of  teicliopsia  are 
luminous — a  vivid  white,  like  the  arc  electric  light  (Nov.,  1900). 
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leave  his  work  and  lie  down  under  the  shade  of  a  tree,  would  wake  at  the 
end  of  half  an  hour  as  well  as  ever.  Lastly,  cases  have  been  recorded  in 
which  the  attack  ends  by  epistaxis,  by  a  copious  secretion  of  tears,  by 
profuse  perspiration,  or  by  an  abundant  flow  of  pale  urine. 

Exceptional  syinptoms. — In  certain  cases,  generally  severe  ones,  common 
sensation  is  impaired  in  one  hand,  especially  towards  the  ends  of  the 
fingers;  and  a  feeling  of  tinghng,  thrilling,  or  formication  may  also  be 
experienced.  Sometimes  the  surface  of  one  arm  and  of  the  correspond- 
ing leg  seems  to  have  gone  asleep,"  or  numbness  may  extend  to  the  mouth, 
the  lips,  tongue,  or  throat.  Anstie  noticed  in  his  own  person  that,  even 
in  the  intervals  between  the  attacks  of  pain,  the  power  of  distinguishing 
impressions  was  permanently  less  in  the  skin  round  the  inner  canthus  of 
the  right  eye  than  on  the  opposite  side  ;  during  and  soon  after  the  par- 
oxysms the  impairment  of  sensation  was  greatei-,  and  affected  a  larger  area. 

Occasionally  muscular  -power  seems  to  be  impaired ;  at  least  ptosis  and 
strabismus  have  each  been  present  in  cases  which  have  been  regarded  by 
good  observers  as  megrim. 

In  some  cases  the  faculty  of  speech  is  disordered.  The  patient  has  diffi- 
culty in  finding  the  expression  which  he  wishes  to  use,  or  in  constructing  a 
coherent  sentence.  He  may  substitute  one  name  for  another;  and  an  in- 
stance is  recorded  by  Dr  Liveing  in  which  not  a  single  word  could  be 
uttered.  This  may  occur  without  any  confusion  of  thought,  or  the  patient 
may  be  painfully  conscious  that  his  memory  is  at  fault.  Hallucinations  are 
very  rare ;  but  there  is  often  much  mental  depression,  with  a  vague  sense 
of  anxiety  and  dread. 

Such  serious  symptoms  are  uncommon,  and  generally  begin  before  the 
headache,  and  after  the  affection  of  sight  has  continued  for  some  time. 

An  oppressive  drowsiness  is  sometimes  noticed,  so  that  the  patient  lies 
half  unconscious,  not  heeding  when  he  is  spoken  to ;  and  another  more 
common  occasional  symptom  is  vertigo. 

The  pupil  ajspears  to  be  most  often  contracted,  but  Du  Bois  Reymond 
observed  that  in  himself  it  was  always  dilated.  In  one  instance  Mollen- 
dorff  found  with  the  ophthalmoscope  that  the  background  of  the  affected 
eye  was  of  a  bright  scai'let  colour,  the  optic  papilla  red  and  oedematous, 
the  central  artery  and  the  veins  enlarged  and  tortuous.  In  some  instances 
the  temporal  artery  becomes  enlarged,  and  plainly  visible  on  the  affected 
side  of  the  head.  These  facts  indicate  that  vaso-motor  nerves  may  be 
afi'ected  in  a  paroxysm  of  migraine. 

After  the  subsidence  of  the  paroxysm,  moreover,  certain  curious  trophic 
changes  are  occasionally  observed.  xVnstie  relates  that  when  he  himself  had 
a  severe  attack  of  megrim  the  eyebrow  would  show  a  distinct  patch  of  grey 
opposite  the  supra-orbital  notch,  but  that  subsequently  the  individual  hairs 
regained  their  natural  colour.  He  found  that  as  many  as  eleven  out  of 
twenty-seven  j^atients  showed  more  or  less  greyness  of  the  hair  of  the  fore- 
head and  tempi©  on  the  side  on  which  they  suffered  most  pain.  In  other 
cases  the  hairs  become  brittle  or  fall  out. 

Dr  Fagge  was  once  asked  by  a  student  to  examine  the  hairs  from  his  eyebrows  with  a 
microscope  to  see  if  any  fungus  was  present.  More  than  half  of  each  eyebrow,  at  its  outer 
part,  liad  become  denuded  of  hair;  and  tliis  condition  was  more  marked  on  one  side  than 
on  the  opposite.  On  inquiry  lie  was  found  to  be  liable  to  migraine,  and  it  was  more  severe 
on  the  side  on  which  the  eyebrow  was  more  deficient.  In  a  few  weeks,  under  treatment 
for  the  neurosis,  the  hair  began  to  grow  again. 

Another  affection  observed  in  persons  subject  to  migraine  is  xantlie- 
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lasma  of  the  eyelids.  It  always  begins  near  the  internal  canthus,  generally 
in  the  upper  lid.  Mr  Hutchinson  found  that  most  of  the  patients  in  whom 
he  noticed  xanthelasma  of  the  eyelids  had  suffered  from  frequent  sick  head- 
aches, some  of  them  severely.  Xanthelasma  is,  however,  often  seen  in 
persons  who  have  never  had  migraine  in  their  lives.  In  the  waiter's  experi- 
ence it  is  far  more  closely  related  to  chronic  jaundice  from  whatever  cause, 
than  to  sick  headaches  or  headaches  of  any  kind.  (See  table  of  cases  in 
the  'Guy's  Hosp.  Reports'  for  1877,  3rd  series,  vol.  xxii,  p.  129;  in  the 
'Pathological  Transactions'  for  1882,  vol.  xxiii,  p.  372,  and  third  table, 
p.  383.) 

The  general  circulation  is  interfered  witii  in  severe  attacks  of  migraine. 
Mollendortf  found  the  beats  of  the  heart  reduced  to  fifty-two  or  even  forty- 
eight  per  minute.  The  pulse  at  the  wrist  becomes  small  and  contracted,  the 
hands  and  feet  are  cold,  the  face  is  pale  and  haggard,  and  dark  circles 
appear  round  the  eyes. 

The  side  affected. — It  seldom  if  ever  happens  that  megrim  keeps  to  the 
same  side  of  the  head  in  all  its  attacks  in  the  same  patient.  As  a  rule,  one 
side  is  more  often  affected  than  the  other  ;  but  Tissot  mentions  the  case 
of  a  lady  w^ho  had  it  alternately  on  each  side  wdth  great  regularity.  Wol- 
laston  and  Sir  George  Airy  were  equally  liable  to  the  affection  on  either 
the  right  or  the  left  side.  Dr  Latham  describes  the  headache  as  beginning, 
and  as  more  intense,  on  the  side  opposite  to  that  on  which  the  dimness  of 
sight  is  noticed,  but  Dr  Liveing  concludes  from  the  observations  which  he 
has  collected  that  they  often  both  occm'  on  the  same  side.  Both  authors  say 
that  when  the  affection  of  sight  and  the  numbness  in  the  fingers  are  pre- 
sent together,  it  is  on  the  same  side  of  the  body.  Lastly,  Dr  Liveing  has 
observed  that  when  speech  is  affected  in  migraine  there  is  very  generally 
numbness  in  the  fingers,  and  that  this  always  affects  the  right  hand,  either 
alone  or  in  association  with  the  left.  He  has  not  met  with  a  single  in- 
stance when  aphasia  was  present,  in  which  sensation  Avas  impaired  in  the 
left  hand  only. 

The  following  graphic  account  of  a  paroxj^sm  of  megrim  is  taken  from 
the  experience  of  an  eminent  living  physician. 

The  pain  "  is  most  usually  fixed  to  one  spot,  or  is  more  concentrated  on  one  side  thaa 
the  other.    lb  may  commence  as  a  dull  pain  over  the  forehead,  then,  as  it  increases,  pass 
down  to  one  eye  and  so  to  the  temple,  where  it  remains  fixed.    Exceptionally  the  pain  is  at 
the  top  or  back  of  the  head.    The  pain  is  sometimes  so  violent  as  to  deserve  the  name  of 
neuralg-ia,  hut  f^euerally  it  is  somewhat  duller  and  of  a  more  sickening  character.  Its 
great  peculiarity  is  the  throbbing  that  occurs  with  each  beat  of  the  heart,  aggravated  by 
every  movement  of  the  body,  and  more  especially  of  the  head  itself.    The  movements 
required  for  washing  and  dressing  on  rising  can  scarcely  be  endured.    The  suff"erer  walks 
slowly,  since  everything  which  tends  to  make  his  arteries  beat  a  degree  more  violently  adds 
to  his  misery.    In  his  head  he  perpetually  hears  and  feels  'throb,  throb,  throb,'  and  his 
only  relief  is  to  support  the  head  against  a  pillow  or  rest  it  on  the  hand  and  avoid  all 
possible  excitement.    His  whole  attention  is  distracted  by  the  painful  throbbino-,  and  he 
becomes  utterly  incapacitated  for  business.    Every  movement,  every  word  spohe'ii,  aggra- 
vates the  pain ;  his  only  desire  is  to  be  let  alone  and  be  unspoken  to.    During  this  time  he 
looks  exceedingly  ill,  very  pale, with  dark  margin  round  his  eyes, and  the  pupils  contracted- 
there  is  a  general  feeling  of  chilliness  over  the  wliole  body  excepting  the  head;  the  pulse 
at  the  wi«t  is  feeble,  whilst  that  in  the  head  is  strong.     Anorexia  is  com'plete-  the 
loathing  of  food  so  great  that  it  is  often  impossible  to  swallow  a  single  mouthful'  and 
sometimes   there  is   actual  vomiting.     Indeed   the  stomach  often  refuses  food  for 
twenty-four  hours.     The  duration  of  a  bad  attack  is  generally  several  hours.     If  the 
person  awake  with  it,  the  headache  persists  during  the  day,  and  it  is  only  after  another 
night's  rest  that  he  rises  free.    If  it  should  come  on  during  the  day,  it  gradually  increases 
ni  force,  and  then  the  night  brings  little  comfort,  for  the  throbbing,  aching  head  entirpW 
precludes  sleep."  J 
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Pathology. — Megrim  is  included  among  the  paroxysmal  neuroses.  As 
regards  its  anatomical  seat,  the  disturbance  which  causes  the  affection 
of  sight  must  occur  somewhere  above  the  optic  chiasma.  Wollaston 
thought  that  the  origin  of  the  hemiopia  which  he  described  would  probably 
be  found  in  the  thalamus  of  one  side,  to  which  Liveing  would  add  the  cor- 
pora quadrigemina,  and  the  ganglia  of  the  sensory  nerves,  down  to  the 
nucleus  of  the  vagus. 

It  seems,  however,  more  probable  that  the  visual  centre  in  the  angular 
gyrus  is  the  seat  of  the  disorder  of  vision,  and  the  "  nerve  storm."  The 
pain  and  vomiting  are  like  those  of  meningitis,  and  may  be  referred  to  the 
cortex  of  the  brain.  The  numbness  and  tingling,  the  disorder  of  speech, 
and  impairment  of  memory,  seem  to  begin  in  the  sensoiy  tract  of  the  simie 
side,  and  to  spread  upwards  to  the  frontal  convolutions.  That  the  disturb- 
ance may  also  extend  to  the  opposite  side  of  the  brain  appears  to  follow 
from  the  numbness  in  the  tongue  and  throat  being  sometimes  bilateral, 
and  the  headache  frequently  so. 

As  to  the  exact  nature  of  the  change  which  gives  rise  to  migraine, 
nothing  certain  is  known,  but  it  is  most  likely  due  to  vaso-motor  disturbance. 
Dr  Latham  (1872)  supposes  that  in  the  early  stage  the  affected  side  of  the- 
brain  is  anaemic  from  contraction  of  the  blood-vessels  of  this  hemisphere, 
and  that  in  the  stage  of  headache  there  is  a  secondary  hypertemiu,  conse- 
quent upon  exhaustion  of  the  vaso-motor  apparatus.  Du  Bois  Reymond 
had  previously  (1860)  maintained  that,  at  least  in  his  own  case,  migraine 
was  due  to  tetanus  of  the  muscular  coats  of  the  arteries  on  the  affected 
side.  On  the  other  hand,  MoUendorf  (1867)  and  Wilks  (1869)  believe  that 
the  complaint  is  caused  by  paralysis  of  the  very  same  nerves,  with  dilatation 
of  the  vessels  and  consequent  hyperemia.  Eulenburg  thinks  that  both 
theories  are  right,  and  that  certain  cases  are  due  to  spasm,  others  to  paresis 
of  the  vaso-motor  nerves.  Mollendoi-ff  lays  stress  on  the  fact  (which  had 
been  pointed  out  a  century  ago  by  Parr}'',  of  Bath)  that  compression  of  the 
carotid  on  the  affected  side  of  the  head  often  removes  headache  as  if  by 
magic,  though  only  for  a  time.  But  diminishing  the  blood-supply  to  one 
side  of  the  brain  may  very  well  suspend  for  a  time  the  disturbance  which  is 
felt  as  pain,  and  yet  that  disturbance  may  not  have  been  caused  by  an 
overflow  of  blood.  Moreover,  as  Liveing  points  out,  the  statements  of 
different  observers  with  regard  to  the  condition  of  the  pupil  are  so  dia- 
metrically opposed  that  no  other  inference  seems  possible  but  that  it  must 
really  differ  in  different  cases  ;  while  as  for  the  dilatation  of  the  temporal 
artery,  the  flushing  of  the  face,  the  redness  of  the  conjunctiva,  the  injection 
of  the  fundus  of  the  eye,  no  one  of  them  is  constantly  present ;  so  that  the 
only  possible  conclusion  seems  to  be  that  all  these  vaso-motor  phenomena 
are  only  accidental,  not  essential  characters. 

We  may  trace  an  analogy  between  megrim  and  an  epileptic  paroxysm 
on  the  one  hand,  and  certain  reflex  movements  on  the  other,  such  as  sneez- 
ing, coughing,  and  gaping,  to  which  may  be  added  ejaculatio  seminis — a 
short  conviilsion,  as  it  has  been  termed,  and  in  certain  cases  accompanied  by 
a  true  epileptic  attack. 

At  present  we  can  perhaps  form  no  clearer  conception  of  an  attack  of 
migraine  than  that  it  is  a  "  nerve-storm,"  or  an  "  explosive  discharge  of 
nervous  irritability." 

Relation  to  other  neuroses. — Liveing  believes  that  a  transfomnation 
sometimes  occurs  between  megrim  and  epilepsy ;  and  he  relates  cases  in 
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which  persons  who  had  siifiered  from  the  former  afterwards  became  affected 
with  the  latter  disease ;  but  it  is  to  be  noted  that  some  of  them  had  rela- 
tions who  were  epileptic.  He  also  refers  to  an  instance  in  which  migraine 
became  replaced  after  a  certain  period  by  asthma ;  and  to  another  in  which 
a  constantly  recurring  gastralgia  disappeared,  and  was  followed  by  a  typical 
migraine,  while  this  in  its  turn  was  succeeded  by  a  kind  of  spasmodic 
croup.  He  also  relates  a  case  in  which  attacks  of  sick  headache  were  fol- 
lowed after  a  time  by  angina  pectoris;  and  another  in  Avhich  insanity 
developed  itself. 

JEtiology.  —  The  hereditary  character  of  megrim  is  well  marked. 
Liveing  found  that  in  twenty-six  cases  out  of  fifty-three  it  was  said  to  be 
a  "  family  complaint ;  "  and  the  twenty-six  patients  in  question  had  among 
them  forty  near  relations  who  were  liable  to  it.  In  many  cases  it  is  trans- 
mitted without  the  slightest  change  of  type,  and  sometimes  it  passes  from 
a  parent  to  those  children  only  who  in  other  respects  resemble  him.  Some- 
times, however,  a  daughter  inherits  megrim  from  an  epileptic  mother. 

As  to  the  relative  liability  of  the  sexes,  women  are  certainly  more  prone 
to  this  complaint  than  men.  Eulenburg  believes  that  five  women  have 
hemiorania  to  one  man.    Gowers  thinks  the  preponderance  is  much  less. 

The  age  at  which  it  commences  is  often  about  the  seventh  or  eighth 
year,  but  sometimes  it  is  the  period  of  puberty  or  of  early  adult  life.  It 
rarely  occurs  for  the  first  time  in  a  person  over  twenty-five  or  thirty.  The 
more  marked  the  hereditary  tendency  the  greater  the  probability  of  its 
beginning  in  childhood.  At  about  the  age  of  thirty,  persons  often  suffer 
from  it  much  more  severely  than  before ;  and,  as  Anstie  remarks,  at  this 
period  the  attacks  cease  in  many  instances  to  be  accompanied  by  vomiting, 
so  that  the  complaint  is  no  longer  regarded  as  mere  "  sick  headache,"  and 
the  patient  consequently  seeks  medical  advice  for  what  is  now  called  neur- 
algia. When  fifty  years  of  age  is  reached,  or  somewhat  earlier,  the  liability 
to  migraine  appears  to  cease,  for  old  people  seldom  suffer  from  it. 

In  some  persons  the  attacks  of  migraine  recur  with  regular  periodicity. 
The  period  is  sometimes  a  fortnight,  sometimes  a  month,  sometimes  much 
longer.  There  are,  however,  cases  in  which  the  complaint  may  return  every 
day,  or  every  other  day,  as  regularly  as  the  paroxysms  of  an  intermittent 
fever;  and  this  fact,  together  with  the  striking  therapeutical  influence  of 
quinine,  often  makes  it  difficult  to  exclude  the  i^ossibility  of  miasmatic 
infection.  But  these  facts  do  not  justify  the  conclusion  that  a  given  case 
of  migraine  is  really  "  brow  ague."  It  is  probable  that  in  districts  w^here 
malaria  prevails,  migraine  and  other  forms  of  neuralgia  are  often  wrongly 
ascribed  to  that  cause  ;  and  in  some  parts  of  Spain  a  miasmatic  migraine 
is  said  to  be  endemic.  Dr  MacCulloch  has  stated  that  this  kind  of  headache 
may  occur  as  a  substitute  for  ague  during  the  whole  of  one  relapse  of  the 
disease,  and  that  he  has  seen  a  "  double  tertian  "  ague,  in  which  the  head- 
ache and  the  ague  fit  occurred  regularly  on  alternate  days. 

It  was  at  one  time  supposed  that  migraine,  instead  of  being  essen- 
tially a  nervous  malady,  is  the  result  of  "  bilious "  disorder ;  and  the 
vomiting  was  supposed  to  expel  a  "  materies  morbi,"  in  the  shape  of  vitiated 
bile.  It  is  astonishing  how  firmly  fixed  is  the  belief  in  question.  The 
truth  is  that  it  is  a  relic  of  one  of  the  most  ancient  doctrines  in  the  histoiy 
of  medicine,  that  of  the  four  Cardinal  Humours,  one  of  which  was  "  yellow," 
and  another  "  black  "  bile. 

Although,  however,  it  is  certain  that  migraine  is  never  solely  due  to 
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disorder  of  the  cliylopoiotic  viscera,  there  is  no  question  that  some  error  of 
diet  is  often  the  direct  exciting  cause  of  an  attack  in  a  person  who  is  liable 
to  it.  No  doubt  the  diffused  headache  and  giddiness  which  are  apt  to  be 
more  or  less  present  in  persons  who  suffer  from  dyspepsia  or  from  so-called 
congestion  of  the  liver  have  been  often  confounded  with  true  migraine ; 
but  what  is  conclusive  of  the  influence  of  indigestion  is  the  fact  that  some 
persons  can  bring  on  an  attack  of  sick  headache  by  eating  particular  articles 
of  diet  towards  the  end  of  the  interval  between  one  paroxysm  and  another. 
Fothergill  nearly  a  century  ago  stated  that  he  had  foimd  nothing  more  apt 
to  cause  sick  headache  than  "  melted  butter,  fat  meats,  spices,  meat  pies,  hot 
buttered  toast,  and  malt  liquors  when  strong  and  hoppy."  A  medical  man 
who  had  suffered  all  his  life  from  the  complaint  told  Dr  Liveing  that  he 
could  never  take  the  smallest  quantity  of  wine  nor  eat  the  smallest  fragment 
of  pastry  without  bringing  on  a  headache.  Many  i)ersons  sjDeak  of  butter 
and  pork  as  particularly  frequent  exciting  causes  of  migraine  ;  and,  making 
every  allowance  for  the  influence  of  preconceived  opinions,  it  seems  likely 
that  such  statements  are  not  all  imaginary.  That  an  attack  of  indigestion 
is  not  the  cause  "  of  migraine  is  obvious,  for  even  those  persons  who  can 
produce  a  fit  at  pleasure  by  eating  forbidden  food  when  they  have  been  free 
from  attacks  for  a  considerable  period,  find  they  can  eat  what  they  j^lease 
without  risk  for  a  few  days  after  the  last  paroxysm.  As  with  epilepsy  and 
some  forms  of  mania,  and  one  may  add  some  kinds  of  ill-temper,  of  drunken- 
ness, and  of  sexual  vice,  so  in  migraine  we  must  recognise  the  discharge 
from  time  to  time  of  accumulated  nervous  irritability  "  by  a  stimulus  which 
is  almost  accidental. 

In  the  case  of  women,  the  recurrence  of  the  catamenia  is  often  an  excit- 
ing cause  of  attacks  of  migraine,  which,  perhaps,  generally  precede  the 
flux,  but  sometimes  accompany  or  follow  it.  Not  infi-equently  each  monthly 
period  brings  with  it  a  series  of  more  or  less  distinct  paroxysms.  Liveing 
relates  the  case  of  a  woman  who  was  very  liable  to  the  complaint  when 
menstruating,  but  who  throughout  repeated  pregnancies  was  always  entirely 
free  from  it. 

The  immediate  exciting  cause  of  the  paroxysm  is  often  excessive 
fatigue.  Thus  a  patient  of  Dr  Fagge  who  Avas  employed  at  a  bank  had  an 
attack  every  Aveek-day,  but  was  free  on  Sundays.  In  some  persons  a  strain- 
ing effort,  such  as  lifting  a  heavy  weight,  will  bring  on  a  fit  of  megrim,  in 
others  the  exertion  of  running.  Many  women  are  liable  to  be  attacked 
after  a  hard  day's  Avashing,  or  after  a  long  Avalk.  A  long  railway  journey 
is  apt  to  be  followed  by  a  paroxysm  in  some  ladies,  and  in  others  merely 
driving  in  the  streets  of  London  has  the  same  effect.  Many  persons  always 
have  a  sick  headache  after  a  day's  sight-seeing,  or  after  passing  an  evening 
in  a  crowded  concert-room  or  ball-room ;  and  in  some  susceptible  patients 
an  attack  may  be  brought  on  by  glaring  lights,  loud  noises,  or  strong 
odours.  Dr  Airy  mentions  the  case  of  a  person  in  whom  teiehopsia  was 
occasionally  caused  by  looking  at  a  striped  Avall-paper  or  a  striped  dress  ; 
and  Sir  John  Herschel  found  that  he  incurred  an  attack  if  he  allowed  his 
mind  to  dwell  upon  its  symptoms. 

In  several  of  the  conditions  already  mentioned  as  exciting  causes  of 
migraine,  one  element  is  visual  exhaustion ;  and  this  is  true  aiot  only  of 
overstudy,  but  also  of  railway  travelling  and  the  like.  Many  years  ago, 
Piorry  projDOunded  the  theory  that  the  complaint,  or  at  least  one  variety  of 
it,  was  the  result  of  straining  efforts  to  see  very  small  objects,  or  of  want 
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of  care  in  regulating  the  amount  of  light.  This  view  is  quite  untenable  if 
applied  to  all  cases  of  sick  headache ;  but  it  is  perfectly  true  that  when  the 
eyes  are  structurally  imperfect  the  forced  effort  to  use  them  may  be  the 
immediate  cause  of  attacks  of  migraine.  The  defects  which  lead  to  this 
result  are  those  of  the  refracting  media  of  the  eyes ;  their  direct  effect  is 
the  production  of  spasm  of  the  ciliary  muscles,  and  with  this  is  associated 
an  irritation  of  nervous  filaments,  which  may  diffuse  itself  over  a  wide 
area  within  the  distribution  of  the  fifth  nerve.  Every  practitioner  now 
knows  that  hypermetropia  is  a  frequent  cause  of  attacks  of  dimness  of 
sight,  headache,  and  giddiness,  which  recur  Avhen  the  eyes  are  used  for 
near  work  for  any  length  of  time,  particularly  under  artificial  light.  A 
student  suffering  from  similar  symptoms  discovered  that  they  were  the 
result  of  the  employment  of  too  powerful  concave  glasses,  which  he  had 
chosen  without  proper  advice,  in  order  to  correct  slight  myopia,  and  which, 
he  wore  even  when  reading  or  writing.  In  this  connection,  too,  astigma- 
tism must  not  be  overlooked. 

Another  cause  of  headache  and  giddiness  is  weakness  of  the  internal 
recti  muscles.  In  practice,  therefore,  one  should  make  it  a  inle  never  to 
prescribe  for  any  kind  of  frontal  headache  without  thinking  of  the  possi- 
bility that  it  is  due  to  imperfection  of  the  eyes. 

Dr  Fagge  once  saw  a  bank  clerk  who  had  previously  been  compelled  to  give  up  work 
for  a  period  of  two  or  three  months  on  account  of  cerebral  sviuptoms.  These  had  been 
thought  very  serious;  but  on  examination  by  Mr  Higgens  it  was  discovered  that  the 
internal  recti  muscles  failed  to  make  the  eyes  cor.verge  properly  upon  near  objects;  and 
when  suitable  glasses  were  supplied  he  soon  lost  all  his  complaints. 

Lastly,  affections  of  the  teetli  nmst  not  be  overlooked  as  causes  of 
migraine,  at  least  if  clavus  be  included  as  a  fox-m  of  it. 

Mr  Salter  records  the  case  of  a  young  lady,  who  for  eight  years  was  subject  to  attacks- 
of  headache,  confined  to  a  space  of  about  the  size  of  a  crown  piece,  rather  to  the  left  of  the 
vertex.  They  sometimes  recurred  three  or  four  times  a  v\eek,  beginning  after  breakfast 
and  lasting  all  day  ;  tbey  were  attended  with  great  prostration.  'Ihe  affected  spot  became 
hot,  and  pressure  with  the  hand  gave  relief.  At  length  the  patient  func.ed  that  the  left 
upper  canine  tooth,  which  was  known  to  be  inipactetl  in  the  palate,  was  in  some  way  con- 
nected with  her  sufferings.  It  was  removed,  and  she  never  afterwards  was  attacked  by 
the  headache. 

Diagnosis. — In  its  typical  form  the  recognition  of  migraine  presents  no- 
difficulty.  The  remarkable  visual  phenomena,  the  locality  and  severity  of 
the  pain,  the  vomiting  and  the  complete  recovery,  together  with  the  patient's 
experience  of  similar  attacks,  make  a  well-marked  case  of  migraine  one  of 
the  most  characteristic  and  unmistakable  of  diseases.  A  case  might  occur  in 
which  emboHsm  produced  aphasia,  sickness  and  headache,*  or  in  which  a 
tumour  or  abscess  of  the  brain  might  simulate  the  symptoms  of  migraine^ 
or  where  syphilitic  periostitis  of  the  margin  of  the  orbit  might  produce  a 
pain  like  brow-ague ;  but  careful  observation  would  speedily  discover  the 
real  nature  of  such  cases. 

The  real  difliculty  lies  in  the  fact  that  comparatively  few  cases  exhibit 
the  regular  and  exact  combination  of  symptoms,  as  above  described.  Not 
only  may  one  or  other  of  the  exceptional  symptoms  introduce  an  element  of 
doubt,  but  one  of  the  principal  and  most  constant  symptoms  may  be  absent, 

*  Several  months  before  his  death  the  late  Dr  J.  J.  Phillips  had  a  severe  attack  of 
headache,  attended  with  marked  aphasia.    When  he  had  recovered,  I  one  day  happened  to 
discuss  with  him  the  question  whether  it  could  have  been  of  the  nature  of  migraine;  but 
his  fatal  attack  of  apoplexy,  which  doubtless  was  the  result  of  embolism  from  mitral  dis'ease 
began  in  precisely  the  same  way,  and  with  the  same  symptoms.— C.  H.  F.  * 
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or  so  slightly  marked  as  to  make  one  doubt  wliether  the  missing  link  may 
not  have  been  supplied  by  our  own  preconceived  notions,  or  by  the  patient's 
expectation,  or  by  her  acquiescence  in  the  statements  implied  by  our  ques- 
tions. We  have  seldom  the  opportunity  of  verifying  the  accuracy  of  our 
diagnosis,  for  migraine  is  not  a  fatal  disease ;  and  if  it  were,  we  should  not 
know  what  lesion  to  look  for  to  prove  or  disprove  our  conclusions.  As  in 
the  similar  cases  of  epilepsy,  chorea,  and  angina  pectoris,  the  verification  of 
our  diagnosis  depends  on  retuni  of  the  malady  after  an  interval  of  health, 
and  return  with  the  same  characteristic  features  ;  but  this  does  not  always 
take  place,  and  when  it  does  we  are  not  alwavs  there  to  observe  it.  Mes^rim 
is  not  a  disease  of  hospital  wards,  but  of  the  out-patient  room  and  of  private 
practice,  and  is  often  only  seen  a  single  time,  after  the  paroxysm  is  over. 
Like  many  other  fimctional  disorders,  its  elucidation  does  not  depend  so 
much  on  new  apparatus  or  improved  pathology  as  on  the  combined  observa- 
tion of  those  engaged  in  family  practice. 

The  present  writer  has  found  that  patients  with  migraine  seldom  de- 
scribe the  teichopsia  with  even  approximate  accuracy  :  they  often  vomit 
early  instead  of  late  in  the  attack,  and  they  sometimes  complain  of  the 
giddiness  more  than  of  any  other  symptoms  ;  while  the  seat  of  the  head- 
ache varies  in  different  patients,  and  even  in  the  same  patient  in  different 
attacks.  Nevertheless,  the  more  intelligent  and  observant  patient  will 
distinguish  her  sick  headache  from  "  ordinary  headaches,"  and  also  from 
tme  facial  neuralgia. 

In  addition  to  the  symptoms  already  detailed,  the  most  important  points 
for  diagnosis  of  one-sided  megrim  from  neuralgia  are  :  the  greater  length 
of  the  attacks,  the  fact  that  food  is  disliked,  and,  if  taken,  only  adds  nausea 
to  the  pain,  and  that  stimulants  aggravate  the  distress.  On  the  other 
hand,  the  worst  cases  of  megrim  are  never  so  prolonged,  so  severe  or  in- 
veterate as  those  of  tic  douloureux  of  the  form  described  in  a  previous 
chapter  (p.  556).  It  must  be  remembered  that  some  reputable  authors— 
Tissot,  Hasse,  Lebert,  and  Anstie— have  actually  defined  migraine  as  neu- 
ralgia of  the  fifth  pair  of  nerves. 

The  diagnosis  frozn  mere  headache  rests  (apart  from  the  optical  sym- 
ptoms and  vomiting)  upon  the  seat  of  the  pain,  which  is  sometimes  uni- 
lateral, sometimes  confined  to  the  temples,  but  never  occipital ;  secondly, 
on  the  attack  beginning  with  waking  or  early  in  the  day,  on  its  lasting  a 
whole  day  or  sometimes  two  days,  but  not  longer,  and  on  its  then  rather 
suddenly  disappearing.  Moreover,  the  aggravation  produced  by  attempts 
to  read  and  the  relief  afforded  by  darkness  are  much  more  marked  than  in 
ordinary  headaches,  even  when  severe. 

Prognosis. — The  forecast  in  typical  cases  of  migraine  is  not  very 
favourable.  It  never  proves  fatal,  nor  does  it  lead  to  other  and  more  dan- 
gerous disease  ;  but  we  have  only  limited  power  of  either  cutting  short 
an  attack  or  preventing  its  return.  On  the  other  hand,  as  life  .tjoes  on,  its 
attacks  usually  become  less  severe  and  less  frequent.  In  this  respect,  as  in 
its  incidence  on  different  periods  of  Ufe,  wo  have  a  much  closer  resemblance 
of  migraine  to  rheumatism  than  to  epilepsy.  Moreover  treatment,  though 
it  cannot  abolish,  can  as  a  rule  much  alleviate  the  sufferings  of  a  paroxysm, 
and  may  sometimes  retard  its  return.  Hereditary  cases  and  cases  begin- 
ning before  puberty  are  the  most  obstinate,  and  those  in  men  more  so  than 
the  more  common  ones  in  women. 

Probably  no  physician  can  have  suffered  again  and  again  from  migraine 
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^\-ithoiit  the  thought  being  forced  upon  him  that  such  attacks  must  indicate 
some  serious  cerebral  defect ;  and  Cahneil  believed  that  both  the  intellec- 
tual faculties  and  the  moral  disposition  of  the  patient  are  sometimes 
impaired  by  repeated  occurrence  of  the  disease.  Liveing  refers  to  the 
cases  of  Parry  and  Wollaston,  both  of  whom,  after  having  long  been  subject 
to  this  complaint,  died  of  organic  cerebral  disease.  Such  results,  however, 
are  extremely  rare  and  probably  accidental.  No  decay  in  mental  power 
resulted  in  the  illustrious  sufferers  from  this  distressing  malady  mentioned 
above  (p.  900),  and  the  whole  College  of  Physicians  will  bear  witness  to  the 
integrity  of  the  intellectual  faculties,  and  the  moral  disposition,"  of  the 
accomplished  physician  who  gave  expression  to  this  foreboding. 

Treatment— Thin  includes  the  management  of  the  patient  during  the 
intervals  between  the  attacks,  so  as  to  postpone  their  occurrence  as  long  as 
possible  ;  and  the  treatment  of  the  paroxysm  itself. 

Under  the  first  head  hygienic  measures  are  of  primary  importance. 
One  must  insist  upon  the  importance  of  daily  exercise  in  the  open  air ;  one 
must  shield  the  patient  as  far  as  possible  from  domestic  anxiety,  and 
diminish  the  amount  of  both  reading  and  writing,  especially  reading  small 
print  and  deciphering  illegible  letters  by  artificial  light.  The  state  of  the 
digestion  must  be  inquired  into,  and  due  weight  allowed  to  any  indi- 
cations that  the  attacks  are  brought  on  by  errors  of  diet.  But  in  many 
cases  it  is  a  mistake  to  restrict  the  patient  to  what  is  termed  plain  food ; 
rather  he  should  be  advised  to  take  more  hydrocarbons  in  the  form  of 
butter  or  cream.  Stimulants  should  generally  be  avoided,  particularly 
ardent  spirits  ;  but  malt  liquor,  and  particularly  stout  or  porter,  are  often 
very  useful.  In  some  cases  a  change  of  climate,  even  from  the  seaside  to 
London,  is  found  to  be  beneficial ;  and  in  others  a  long  voyage  will  break 
the  habit  of  years. 

The  family  physician  should  look  out  for  the  early  manifestations  of 
migraine  during  childhood  and  puberty,  and  insist  upon  the  avoidance  of 
over-study  and  of  undue  excitement  in  those  whose  parents  have  sufi'ered 
from  the  disorder.  Migraine  was  once  looked  upon,  as  being  at  once  in- 
curable, and  almost  unworthy  of  notice  by  a  physician.  But  the  truth  is 
that  if  systematically  taken  in  hand  it  is  not  unamenable  to  rational  treat- 
ment ;  and  those  who  suffer  from  it  know  best  how  serious  a  matter  it  is, 
interrupting,  as  it  frequently  does,  both  the  pleasures  and  the  duties  of  life. 

Among  dinigs  Liveing  says  that  he  has  sometimes  found  the  regular 
administration  of  belladonna  and  hyoscyamus  of  great  service. 

In  many  cases  the  preparations  of  iron  are  serviceable,  and  this  even 
though  there  is  no  anaemia.  Arsenic  was  long  ago  recommended  by  Dr 
Bright  and  Sir  Thomas  Watson,  and  Dr  Fagge  used  to  prescribe  it  with 
marked  success.  Quinine  is  much  less  serviceable  in  megrim  than  in  true 
neuralgia,  if  we  exclude  neuralgic  headaches  of  malarious  origin. 

Todd  is  said  to  have  found  iodide  of  potassium  more  successful  than 
anything  else ;  and  Liveing  mentions  a  case  in  which  the  attacks  were 
so  frequent  and  severe  as  to  render  the  patient's  life  a  burden  to  him,  and 
in  which  five  grains  of  the  iodide  three  times  a  day  set  him  almost  free 
from  the  burden.  In  other  cases  chloride  of  ammonium  seems  to  answer 
better  than  anything  else.  Valerian  and  valerianate  of  zinc  were  found 
useful  in  his  own  case  by  Fordyce,  and  Liveing  has  sometimes  found  them 
of  great  value. 

Perhaps,  however,  the  most  generally  useful  drug  to  prescribe  in  the 
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intervals  of  megrim  is  potassium  bromide,  and  scarcely  less  so  is  nitro- 
glycerine, Gowers  recommends  the  former  as  most  efficacious  when,  during 
the  paroxysm,  the  face  is  flushed,  and  the  latter  when  it  is  pallid.  Either 
of  them  should  be  given  in  a  small  dose,  the  nitro-glycerine  after  food  in 
alcoholic  solution,  and  the  amount  pushed  until  some  effect  is  seen  in 
lengthening  the  interval  between  the  attacks,  or  in  diminishing  their 
severity. 

In  the  paroxysms  of  migraine  the  patient  of  his  own  accord  will  keep 
in  a  darkened  room  and  maintain  absolute  quiet.  If  the  feet  be  cold,  they 
should  be  placed  in  hot  water,  quickly  dried,  and  wrapped  in  blankets. 
Chloral  hydrate  may  then  be  administered  in  a  dose  of  from  twenty  to 
thirty  grains.  Anstie  speaks  of  it  as  being  of  the  greatest  possible  value  in 
quickly  bringing  sleep  to  the  patient,  who  when  he  wakes  up  may  be  free 
from  pain.  In  some  cases,  and  particulai-ly  when  connected  with  neuralgia 
of  dental  origin,  butyl-chloral  hydrate  (or  as  it  used  to  be  called  "  croton- 
chloral ")  is  still  more  decidedly  efficacious.  Bromide  of  potassium  also  is 
veiy  useful  ;  a  scruple,  or  half  a  drachm,  taken  when  the  sight  begins  to 
be  affected,  sometimes  cuts  short  the  attack.  At  this  early  stage  of  the 
attack  a  cup  of  strong  tea,  particularly  green  tea,  or  black  coffee  will  in 
some  cases  have  the  same  effect,  or  even  sipping  hot  water,  Guarana — pre- 
pared in  Brazil  from  the  seeds  of  Paullinia  sorbilis — has  been  recommended 
on  his  own  experience  by  Sir  Samuel  Wilks  ('  Brit.  Med.  Journ.,'  April  20th, 
1872)  :  half  a  drachm  of  it  may  be  taken  mixed  with  water ;  or  about  twenty 
or  thirty  minims  of  the  liquid  extract.  It  contains  the  same  alkaloid, 
caffeine,  which  is  present  in  tea  and  coffee. 

Phenazone  (antipyrin)  in  doses  of  from  five  to  ten  grains,  and  phena- 
cetin  in  half  the  amount,  have  been  much  used  for  sick  headaches,  and  in 
some  cases  undoubtedly  cure  the  pain.  The  patient  should  take  it  in  hot 
brandy  and  water,  and  lie  down  for  half  an  hour  before  taking  a  second  or 
third  dose  ;  but  if  it  fails,  another  remedy  should  be  tried  at  once. 

The  writer  has  seen  great  benefit  result  from  administration  of  fifteen 
drops  of  the  tincture  of  cannabis  indica,  more  in  the  paroxysms  than  in  the 
intei'vals.  Anstie  recommended  it  in  doses  of  a  quarter  to  half  a  grain  of 
the  extract.  It  is  occasionally  so  strikingly  successful  that  one  is  the 
more  disappointed  with  its  frequent  complete  failure,  and  no  one  seems  to 
know  when  it  is  likely  to  be  efficient. 

On  the  theory  of  contraction  of  the  arterioles  of  the  brain  being  the 
immediate  cause  of  the  symptoms,  nitro-glycerine  has  been  recommended 
in  the  paroxysm ;  but  Gowers  thinlis  that  its  usefulness  is  greatest  in  the 
intervals  or  at  the  very  beginning  of  the  attack,  and  that  it  does  harm 
rather  than  good  if  taken  when  it  has  developed.  This  would  agree  with 
Dr  Latham's  theory  of  initial  spasm  followed  by  continuous  dilatation  of 
the  arteries. 

A  purely  empirical  method  is  to  give  a  dose  of  blue  pill  or  calomel  on 
the  first  svmptom  of  the  paroxysm,  and  there  is  no  doubt  that  some  patients 
find  it  efiicacious. 

Locally  some  measure  of  relief  may  be  afforded  by  the  pressure  of  a 
handkerchief  tied  tightly  round  the  forehead,  the  remedy  prescribed  by 
Prince  Arthur  for  Hubert.  A  more  modern  treatment  is  to  apply  to  the 
seat  of  the  pain  a  piece  of  cotton  wool,  on  which  a  few  drops  of  ether  have 
been  poured,  and  to  cover  it  with  a  watch-glass  ;  bisulphide  of  carbon  has 
been  used  in  a  similar  manner.    Some  patients  find  great  relief  from  rub- 
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bin-  a  stick  of  menthol  into  the  skin  over  the  seat  of  pam ;  Trousseau 
speaks  highly  of  the  application  of  extract  of  belladonna  to  the  temple , 
and  Anstie  found  a  diluted  ointment  of  veratria  serviceable. 

The  last  physician,  himself  a  sufferer  from  migraine,  advised  that  the 
constant  galvanic  current  should  be  passed  from  one  mastoid  process  to 
the  other,  employing  only  three  or  four  cells  at  first,  and  never  more  than 
ten ;  it  should  be  applied  for  but  half  a  minute  at  a  time,  and  not  more 
than  once  or  twice  a  day.  Galvanising  the  cervical  sympathetic  cord  is  a 
procedure  recommended  chiefly  on  theoretical  grounds.  It  is  doubtful 
whether  the  theory  is  a  true  one,  doubtful  whether  the  effect  intended  is 
produced,  and  most  doubtfiil  of  all  whether  any  practical  benefit  is  obtained 
by  the  treatment. 

Headache. — This  seems  the  most  convenient  place  to  notice  what  is 
rather  a  symptom  than  a  disease,  and  yet  one  which  is  so  common  and  occa- 
sions such  inten-uption  to  comfort,  that  every  practitioner  is  daily  brought 
into  contact  with  it. 

The  pathology  of  headache  is  quite  miknown,  and  it  does  not  seem  likely 
that  it  ever  will  be  ascertained,  particularly  if  the  symptom  is  really  caused 
by  very  different  conditions  even  when  its  characters  appear  to  be  the 
same.  It  may,  however,  be  usefully  regarded  (1)  as  a  symptom  of  organic 
disease ;  and  (2)  as  a  functional  neurosis. 

In  the  former  capacity  w^e  have  found  that  it  is  an  almost  constant  sym- 
ptom of  cerebral  tumours,  cerebral  abscess,  and  cerebral  meningitis,  in- 
cluding pachymeningitis.  Headache  is  exceptional  in  cases  of  cerebral 
hsemorrhage  or  thrombus,  but  frequent  in  those  of  embolism.  The  w^orst 
headaches  are  caused  by  syphilitic  disease  of  the  membranes,  gummatous 
meningitis ;  in  these  severe  cases  sleep  is  entirely  prevented,  and  the  pain 
is  accompanied  by  vomiting  and  vertigo. 

Neuralgia  and  megrim  have  been  already  described,  and  their  symptoms 
are  very  different  from  those  of  ordinary  headache. 

The  clinical  varieties  of  headache  may  be  stated  as  follows  : 

The  headache  of  injury,  concussion,  or  fracture  of  the  skull,  is  usually 
not  severe,  and  accompanies  more  urgent  symptoms.  The  headache  of  sea- 
sickness is  probably  due  to  concussion  of  the  brain. 

Headache  from  anismia  is,  as  a  rule,  vertical  or  occipital.  It  is  obsex^ved 
among  the  symptoms  of  chlorosis,  leuchsemia,  etc.,  in  cardiac  disease,  and 
in  phthisis,  but  is  often  absent  where  we  might  expect  it.  It  is  almost 
always  relieved  by  lying  down. 

Headache  is  often  due  to  ocular  fatigue  from  efforts  to  focus  the  lens. 
This  is  the  headache  produced  in  healthy  persons  by  seeing  pictures  ;  and 
in  children  who  have  to  learn  their  lessons  while  hypermetropia,  myopia 
or  astigmatism  are  uncorrected. 

Nervous  headache  is  a  vague  term  most  properly  applicable  to  the 
headache  of  fatigue — of  long  railway  journeys,  of  a  day's  shopping  in 
London,  and  of  sleeplessness. 

Toxic  headaches  are  represented  by  the  morning  headache  after  a  de- 
bauch, and  the  headache  of  constipation  and  dyspepsia.  They  are  chiefly 
frontal,  and  usually  of  "  massive  "  rather  than  acute  character.  ^  Such  head- 
aches are  often  called  bilious,  but  without  evidence ;  in  icteras  headache  is 
certainly  rare,  and  probably  the  toxines  which  presumably  cause  this  form 
of  headache  are  produced  in  the  colon  rather  than  in  the  liver.    In  the 
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same  large  oetiological  group  of  toxic  headaches  must  be  included  the  severe 
pain,  chiefly  in  the  forehead  and  temples,  which  is  one  of  the  most  distress- 
ing symptoms  of  uraemia. 

The  headache  of  pyrexia  is  severe,  massive,  and  diffused :  not  sharp  and 
limited  in  range  like  a  neuralgia.  It  does  not  follow  the  degree  of  fever, 
and  is  usually  absent  during  hyperpyrexia — in  rheumatism,  for  instance, 
and  in  pneumonia.  It  is  most  severe  in  influenza,  where  it  is  referred  to  the 
forehead  and  "  back  of  the  eyes,"  in  smallpox,  in  typhus,  in  scarlatina,  and 
in  the  earlier  stages  of  enteric  fever.  In  the  pyrexia  of  measles,  phthisis, 
i-heumatism,  pytemia,  pleurisy,  pneumonia,  it  is  frequently  present,  but  is 
less  constant,  and  when  present  less  severe  as  a  rule  than  in  the  fevers  be- 
fore mentioned.  In  ague  true  headache  is  present  in  the  hot  stage,  but 
relieved  when  the  sweating  appears ;  and  it  is  j^robably  of  different  origin 
from  the  "  brow-ague  "  or  severe  unilateral  neuralgia  which  is  one  of  the 
sequels  of  malaria.  Among  toxic  headaches  may  also  be  mentioned  those 
due  to  poisoning  by  lead  and  by  opium,  those  caused  by  quinine,  by  iron, 
by  inhalation  of  ether,  and  by  the  nitrites. 

The  diagnosis  of  headache  consists  first  in  separating  the  functional 
cephalalgia  from  that  due  to  organic  disease  of  the  brain,  from  neuralgia, 
and  from  megrim.  Headache,  in  the  sense  here  used,  is  never  confined  to 
one  side,  and  is  seldom  confined  to  one  region.  It  is  not  accompanied  by 
vomiting,  and  however  severe  preserves  the  massive,  voluminous  character 
in  distinction  from  the  thin,  acute,  high-pitched,  pain  of  neuralgia.  Head- 
ache may  be  compared  to  the  "  growling  "  of  a  toothache,  neuralgia  to  the 
contact  of  a  dentist's  instrument  with  an  exposed  tooth  pulp.  Headache, 
again,  never  comes  on  suddenly,  and  seldom  departs  otherwise  than  gradu- 
ally. Lastly,  mere  headache,  as  Wilks  long  ago  observed,  does  not  keep 
jDeople  awake  :  a  pain  that  does  so  is  more  than  headache. 

Secondly,  we  must  tiy  to  distinguish  the  cause  of  the  headache  in  each 
case.  When  not  a  symptom  of  fever,  of  uraemia,  or  some  other  of  the 
diseases  enumerated  above,  headache  is  most  often  due  to  fatigue  and 
want  of  sleep,  to  ocular  disorders,  to  anaemia,  or  to  constipation  and  dys- 
pepsia. 

When  with  a  throbbing  headache  the  tongue  is  furred,  the  last  is  pro- 
bably the  cause,  particularly  if  there  is  a  sallow  aspect  and  an  unpleasant 
taste  in  the  mouth ;  and  if  this  is  combined  with  a  hard  pulse,  thii*st  and 
nausea,  and  loss  of  appetite,  or  Avith  morning  diarrhoea,  we  shall  seldom  be 
wrong  in  supposing  that  our  patient  is  suffering  from  the  effects  of  free- 
living.  A  blue  pill  and  a  black  draught,  followed  by  alkalies  and  Euonymin, 
will  usually  set  him  right,  and  the  obvious  preventive  measures  must  be 
urged  upon  him. 

When  there  are  dark  circles  round  the  eyes,  dilated  pupils  and  pale 
cheeks,  with  a  quiet,  soft  pulse,  we  shall  usually  find  that  the  headache  is  due 
to  working  or  watching  through  the  night,  prolonged  liours  of  railway  travel- 
ling or  of  study,  or  sometimes  to  insufficient  food.  The  remedies  here  are 
bromide  of  potassium,  sulphonal  or  chloralamide — hypnotics,  not  anodynes, 
— fluid  nourishment,  and  sometimes  wine. 

When  the  headache  is  worse  after  reading,  and  absent  in  holidays, 
when  the  patient  is  a  child,  and  neither  anaemic  nor  "  bilious,"  we  may 
be  almost  sure  that  examination  of  the  eyes  will  show  some  error  of  re- 
fraction ;  and  if  this  is  ascertained  and  corrected  the  distressing  headaches 
disappear. 


912 


HEADACHK 


When  there  is  marked  anaemia,  the  iron,  which  in  cases  of  constipation 
would  aa-trravate  the  headache,  becomes  its  best  cure,  and  this  even  if  it  is 
necessary  to  combine  it  with  aloes  or  with  magnesium  suljDhate,  as  it 
almost  always  is  in  cases  of  chlorosis. 

When,  on  the  other  hand,  there  is  plethora,  the  throbbing  headache 
requires  a  different  treatment.  This  kind  is  seen  most  characteristically 
in  women  when  the  menoiDause  begins.  An  occasional  saline  purge  with 
senna,  helped  by  iridin,  euonymin,  or  calomel,  is  of  great  service  against 
headache  during  the  whole  climacteric  period. 

The  ordinary  headache  of  constipation,  more  common  in  women,  but 
frequent  in  both  sexes,  and  from  which  no  age  is  exempt,  is  best  treated 
by  exercise  and  diet,  with  as  little  of  purgative  drugs  as  possible.  Like  the 
last  form,  it  is  often  throbbing,  and  is  always  aggravated  by  stooping  or 
coughing. 

The  headache  of  hysteria  in  women  (and  of  the  so-called  neurasthenia 
in  men,  which  is  usually  a  compound  of  self-indulgence  and  pusillanimity) 
should  not  be  treated  Avith  drugs,  but  by  moral  discipline,  by  fresh  air, 
abstinence,  cold  sponging,  and  the  awakening  of  unselfish  interests. 
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WITH  OTHER  PAROXYSMAL  NEUROSES 

Quin  etiara,  svibito,  vi  niorbi  srepe  coactus, 
Ante  oculos  aliquis  uostros,  ut  f  ulminis  ictu, 
Concidit  et  spiniias  as^it;  iugemit  et  tremit  ai'tus, 
Desipit,  exteutat  nervos,  torquetur,  anhelat 
Inconstanter,  et  in  jactando  membra  fatigat. 

LtrCEETIUS. 

Definition  of  Epilepsy — E.  major— -avra — fit — E.  minor — Status  epilepticus — 
Sequela' — Patliology,  seat,  and  physiology — JEtiology — Relation  to  other 
forms  of  Eclamjysia — Diagnosis — Prognosis — Treatment  of  the  fit  and  of 
the  intercals. 

Paroxysmal  vertigo — Auditory  vertigo  and  Meniere's  disease — Paroxysmal  mania. 

Synonyms. — '^TtiXrj^ia  or  'KTr/Xf^v^u  {tinXanfiavw),  i.e.  a  seizure  (Hippo- 
crates, Aristotle) — Morbus  comitialis  (Celsus,  Seneca,  and  Pliny),  so  called, 
according  to  the  grammarian  Festus,  because  the  Roman  assemblies  were 
broken  up  if  anyone  present  was  attacked  by  a  fit — Morbus  sacer  (Cselius 
Aurelianus). — Anglice,  Falling  Sickness. — Fr.  Haut  Mai. — Germ.  Fallsucht. 

Definition. — Convulsions  with  loss  of  consciousness,  recurring  in  par- 
oxysms ;  an  idiopathic  disorder  of  the  brain,  without  local  organic  lesions,  or 
other  known  cause. 

Convulsions  which  closely  resemble  the  fits  of  idiopathic  epilepsy  may 
accompany  the  onset  of  variola  or  other  exanthems  in  children  ;  they  occur 
shortly  before  death  by  haemorrhage  ;  they  are  important  complications  of 
Bright's  disease  and  of  the  puerperal  state  ;  and  we  have  seen  that  they  are 
symptoms  of  tabes,  tumours  of  the  brain,  and  general  paralysis  of  the  in- 
sane.   These  epileptiform  fits  are  conveniently  called  eclampsia. 

In  remarkable  contrast  to  these  secondary  fits  are  primary  paroxysmal 
attacks,  wliich  return  again  and  again  for  years  together,  without  being^ 
traceable  to  any  cause,  except  in  some  instances  an  inherited  tendency. 
Such  cases  seem  to  be  essentially  distinct  from  those  which  are  symptomatic, 
occasional,  and  irregular ;  they  differ  from  them  in  symptoms  also,  and 
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need  a  special  name ;  we  therefore  speak  of  them  as  true,  or  idiopathic,  or 
primaiy  ejj'd&psy. 

The  distinction,  however,  between  epileptic  and  epileptiform  attacks  is 
not  always  easily  applied.  Some  cases  of  long  standing  must  nevertheless 
be  classed  with  symptomatic  eclampsia  rather  than  with  true  epilepsy.  On 
the  other  hand,  a  single  fit,  which  is  never  repeated,  may  belong  to  epilepsy 
in  the  restricted  sense  of  the  term,  although  the  tendency  to  recurrence  is 
overcome  by  treatment  or  by  some  unknov/n  restraining  cause. 

Ajrain,  the  convulsions  due  to  lead  or  alcohol  seem  sometimes  to  be  the 
•direct  tonic  effect  of  the  drug  on  the  brain,  while  in  other  cases  habits  ot 
intemperance  or  plumbism  lead  to  fits  which  persist  long  after  fresh  access 
of  the  poison  has  ceased. 

True  epileptic  attacks  vary  greatly  in  severity,  but  they  are  conveniently 
divided  into  two  groups,  the  one  corresponding  to  the  French  ^^e^^'^  mal, 
the  other  to  the  liaut  mat,  Latinised  as  Epilepsia  minor  and  Epilepsia 
major. 

Prodroma. — Before  an  attack  of  the  haut  mat,  some  patients  experience 
sensations  which  afford  a  warning  of  the  seizure.  To  all  such  symptoms  the 
name  of  epileptic  aura  is  given  by  a  convenient  extension  of  its  oi'iginal 
meaning — the  feeling  as  of  a  draught  of  air  passing  over  the  surface  until 
it  reached  the  head,  and  the  patient  became  insensible.  Sometimes  a  creep- 
ing or  dragging  sensation  is  experienced,  which  begins  in  the  fingers  of  one 
hand  or  the  toes  of  one  foot,  and  rapidly  moves  upwards.  Bazire  recorded 
a  case  in  which  it  first  affected  the  wrist,  and  then  spread  downwards  t©  the 
tips  of  the  fingers.  Radcliffe  had  a  patient  in  whom  it  was  a  painful  sensa- 
tion, always  referred  exactly  to  the  foramen  csecmn  at  the  base  of  the  tongue. 
Other  cases  are  recorded  of  an  aura  in  the  form  of  pain  at  the  epigastrium, 
with  nausea.  Nothnagel  mentions  an  instance  in  which  numbness  always 
began  in  the  right  shoulder  and  side  of  the  head,  and  spread  downwards 
into  the  right  arm,  the  right  leg,  and  the  right  half  of  the  body.  When 
an  aura  passes  up  a  limb  its  path  seldom  corresponds  with  the  course  of  any 
particular  nerve.  Sir  Thomas  Watson  quotes  a  case  in  which  it  started 
from  an  old  cicatrix  in  the  side,  and  a  patient  of  Sir  Samuel  Wilks  localised 
her  aura  in  a  sore  spot  on  her  face. 

In  other  instances  it  would  seem  that  an  epileptic  aura  is  due  to  an 
affection  of  the  vaso-motor  nerves  of  some  part  of  the  body.  The  patient 
perhaps  experiences  a  sensation  of  coldness  or  weight  in  a  limb  ;  and  the 
part  is  found  on  examination  to  be  pale  and  cold  to  the  touch,  and  to  have 
its  sensibility  blunted.  Trousseau  says  that  when  an  aura  occurs  in  a 
finger  it  is  sometimes  a  little  swollen,  so  that  the  rings  on  it  which  before 
were  loose  suddenly  became  tight. 

In  some  cases  an  epileptic  attack  is  preceded  by  a  profuse  secretion  of 
tears,  or  of  saliva,  or  of  sweat,  as  in  several  cases  that  came  under  Noth- 
nagel's  observation. 

What  has  been  termed  a  "  motor  aura  "  may  take  the  form  of  tremor 
or  of  slight  spasms.  The  eyelids  may  twitch,  or  some  muscles  of  the  face 
or  of  a  limb;  or  more  complex  movements  may  take  place,  the  patient 
turning  round,  or  running  to  meet,  so  to  speak,  the  impending  attack. 

Again,  the  epileptic  aura  may  be  referred  to  one  of  the  special  senses. 
Joseph  Franck  is  said  to  have  met  with  an  instance  in  which  it  always  took 
the  form  of  a  sweet  taste  in  the  mouth.  Still  stranger  is  Dr  Gregory's 
•case,  quoted  by  Watson,  of  a  man  who  always  fancied  he  saw  a  little  old 
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woman  in  a  red  cloak ;  she  seemed  to  come  up  to  him  and  to  strike  him  a 
blow  on  the  head,  whereupon  he  lost  all  recollection  and  fell  down.  Some- 
times the  only  warning  is  a  vague  sensation  of  fear.  Reynolds  was  told  by 
a  gentleman  that  what  always  passed  through  his  mind  was,  "  This  is  what 
I  had  foreseen.  I  knew  it  would  come  on  here ;  I  ought  to  have  avoided  it 
by  remaining  away  " —  although  in  reality  he  had  not  suspected  that  a  fit 
was  impending. 

An  epileptic  aura  may  last  for  a  few  seconds  or  for  several  minutes. 
Nothnagel  mentions  that  when  it  has  lasted  more  than  ten  minutes,  he  has 
been  able  to  ascertain  that  there  was  distinct  loss  of  sensation  in  the  part 
affected.  Occasionally  it  passes  away  without  being  followed  by  a  fit.  In 
one  of  his  patients  a  vaso-motor  aura  in  one  leg  sometimes  occurred  six 
times  daily,  whereas  she  had  only  about  one  epileptic  attack  in  a  week. 

Symptoms  of  the  fit* — An  attack  of  the  haut  mal  begins  by  the  patient 
suddenly — almost  instantaneously — falling  unconscious,  with  strained  and 
rigid  muscles.  As  he  is  seized,  he  often  utters  a  sharp,  shrill  cry ;  but  he 
may  be  perfectly  silent,  the  respiratory  movements  being  arrested  by 
spasm ;  or  he  may  emit  a  smothered  groaning  sound.  In  most  cases  the 
face  becomes  ashy  pale,  and  although  the  heart  goes  on  beating,  the  radial 
pulse  is  sometimes  imperceptible. 

The  tonic  spasm  which  occurs  at  this  period  of  an  epileptic  fit  is  pecu- 
liar ;  it  usually  affects  one  side  of  the  body  more  than  the  other ;  the  head 
is  turned  round  towards  one  shoulder,  and  the  eyeballs  are  strained  in  the 
same  direction.  The  pupils  constantly  become  dilated ;  but  Reynolds  in 
one  instance  observed  a  momentary  contraction  before  dilatation  began. 
They  are  generally,  if  not  always,  insensible  to  light ;  and  touching  the  con- 
junctiva commonly  excites  no  reflex  movements,  though  Romberg  once 
saw  it  followed  by  closvire  of  the  lids. 

Soon  the  face  flushes,  and  acquires  a  dull  red  or  dusky  hue.  This 
appears  to  be  partly  due  to  the  fact  that  the  large  veins  of  the  neck  undergo 
compression,  and  that  the  flow  of  blood  through  them  is  interrupted  by 
the  spasmodic  contraction  of  the  sterno-mastoideus  and  neighbouring 
muscles  ;  but  spasm  of  the  glottis  may  also  occur. 

The  stage  of  tonic  spasm  may  last  only  two  or  three  seconds,  or  it  may 
be  prolonged  to  thirty  or  forty  seconds.  Trousseau  says  that  in  some  rare 
cases  it  lasts  as  long  as  two  or  three  minutes. 

Next  follows  a  stage  of  clonic  spasms.  These  also  are  generally  more 
marked  on  one  side  than  the  other.  The  fingers  of  one  hand  are  alternately 
flexed  and  extended  ;  the  like  movements  simultaneously  occur  in  the  other 
joints  of  the  arm,  and  in  the  corresponding  lower  limb,  while  the  eyes 
are  twitched  towards  the  affected  side.  The  opposite  limbs  may  escape 
entirely,  or  be  affected  with  less  powerful  convulsions.  The  pupils  some- 
times oscillate  between  contraction  and  dilatation.  The  jaws  are  suddenly 
and  forcibly  closed,  and  the  tongue  is  often  caught  between  the  teeth  and 
bitten  on  one  side.  The  blood  is  mixed  with  the  saliva  that  is  poured  into 
the  mouth ;  and  a  red  foam  is  sputtered  through  the  clenched  teeth.  The 
face  remains  of  a  livid  purple  hue.  There  is  often  profuse  sweating ;  urine 
may  escape  from  the  bladder,  and  emission  of  semen  or  defsecation  may 
occur. 

*  "Inter  notissimos  mnrbos  est  etiam  is  qui  comitialis  v&\  major  \\om\x\At\\r.  Homo 
snbito  concidit:  ex  ore  spuma;  moventur:  deinde  interposito  tempore  ad  se  rcdit,  et  per  se 

ipse  consureit  Modo  cum  disteutione  nervorum  [i.  e.  convulsions]  prolabitur aliquis, 

mode  sine  ilia."    (Celsus,  '  De  Med.,'  lib.  iii,  cap.  xxiii.) 
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This  second  sta^e— that  of  clonic  spasm— does  not  usually  last  above 
Uvo  or  three  minute^s.  Trousseau  says  that  it  scarcely  ever  continues  more 
than  four  minutes :  as  he  remarks,  one  is  sure  to  think  it  longer  unless  one 
reckons  the  time  by  a  watch.  The  convulsive  movements  become  less  fre- 
quent and  severe,  and  are  no  longer  wholly  meaningless.  The  patient  often 
draws  a  deep  sigh ;  he  tries  to  change  his  position,  and  looks  about  him 
with  a  bewildered  stare. 

When  the  fit  passes  off,  the  patient  may  at  once  regain  his  conscious- 
ness ;  or  he  may  be  more  or  less  confused  for  a  time ;  or,  more  frequently, 
he  becomes  drowsy  and  passes  into  a  deep  sleep  for  an  hour  or  more,  a  sleep 
that  may  have  the  character  of  stupor  or  even  of  coma.  During  this  time, 
if  he  can  be  roused  at  all,  he  is  generally  peevish.  Slight  clonic  spasms  not 
infrequently  recur. 

When  an  epileptic  fit  occurs  during  sleep,  one  can  often  make  out  its 
real  nature  by  the  fact  that  the  tongue  next  morning  is  found  to  be  bitten, 
or  that  the  urine  has  been  passed  involimtarily.  As  Trousseau  taught,  if 
a  patient  who  had  never  before  had  difficulty  in  retaining  the  contents  of 
his  bladder  at  night,  should  now  and  again  find  that  he  has  wetted  his  bed, 
this  mere  fact  should  arouse  the  fear  that  he  may  be  an  epileptic.  Disloca- 
tion  of  the  shoulder,  discovered  on  waking  in  the  moming,  may  signify  an 
epileptic  fit  during  sleep.  A  similar  inference  may  sometimes  be  drawn 
from  the  presence  of  minute  scattered  red  petechial  spots,  like  fleabites,. 
on  the  forehead,  throat,  and  chest.  Wilks  recorded  a  case  in  which  these 
petechial  haemorrhages,  following  a  first  epileptic  attack,  were  taken  for  an 
exanthem. 

Another  immediate  and  transitoiy  sequel  of  an  epileptic  fit  is  albumin- 
uria. In  some  patients  this  is  a  rule,  in  others  it  is  seldom  or  never  ob- 
sei-^-ed.  It  appears  to  be  the  result  of  congestion  of  the  kidneys  when  res- 
piration is  long  suspended,  like  the  albuminuria  of  cardiac  disease,  of 
cyanosis  and  of  suffocation.  It  must  be  carefully  distinguished  from  that 
due  to  chronic  Bright's  disease,  the  cause  and  not  the  result  of  the  attack. 

Exceptional  forms. — An  attack  of  major  epilepsy  does  not  always  con- 
form strictly  to  the  above  description.  It  is  sometimes  attended  with  but 
slight  convulsive  movements,  or  possibly  Avith  none  at  all.  Such  cases 
were  formerly  described  as  examples  of  a  form  of  apoplexy,  or  as  "  apoplec- 
tiform cerebral  congestion  "  (siijjra,  p.  754). 

If  Jacksonian  convulsions  (sujyra.  p.  775)  occur  in  genuine  epilepsy  at 
all,  they  are  exceedingly  rare.*  With  these  very  rare  exceptions,  a\  henever 
attacks  of  clonic  spasm  recur  paroxysmally  without  loss  of  consciousness, 
there  is  local  organic  disease  of  the  brain,  e.  the  disease  is  symptomatic 
eclampsia,  not  idiopathic  epilepsy. 

Epilepsia  minor. — A  paroxysm  of  the  jj^^^t  mal,  or  minor  epilepsy,  may 
be  a  mere  suspension  of  consciousness,  sudden  in  its  onset,  and  scarcely 
more  than  momentary  in  its  duration.  For  two  or  three  seconds  the 
patient  is  lost,  but  he  quickly  recovers  himself,  and  goes  on  with  what  he 
is  doing.  Wilks  mentions  the  case  of  a  shopman  who  often  had  a  seizure 
of  this  kind  while  serving  a  customer,  and  who  believed  that  no  one  noticed 
it.  In  some  instances  such  attacks  are  attended  with  muscular  rigiditv  or 
so-called  catalepsy.    Tlie  late  Dr  T.  K.  Chambers  relates  how  a  well-known 

*  Reynolds,  wlio  sjives  this  form  of  the  disease  the  name  of  "abortive  epilepsv,"  fur- 
nishes a  list  of  references  to  various  writers  as  haviutr  described  it.  Bat  after  lookin<r  up. 
most  of  thera  I  am  not  sure  that  they  took  care  to  exclude  cases  of  cerebral  tumour.  C.  H.  F 
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lecturer  would  sometimes  be  seized  while  addressing  his  class,  and  would 
stop  m  the  middle  of  a  sentence,  remaining  perfectly  still,  Avitli  mouth  open 
and  arms  extended ;  after  a  moment  he  would  go  on  just  where  he  left  off 
without  knoAving  that  anything  had  happened.  He  afterwards  developed 
epilepsy  of  the  major  form. 

In  other  cases,  if  the  patient  should  happen  to  be  speaking 
when  he  is  attacked,  he  loses  the  thread  of  his  discourse,  and  afterwards 
cannot  remember  what  he  was  saying.  He  may  suddenly  feel  a  sensation 
•of  giddiness  and  stagger,  or  grasp  at  support.  Wilks  mentions  the  case  of 
a  little  girl  sitting  in  her  chair  stitching,  when  she  would  suddenly  fall,  but 
before  the  ward-nurse  could  pick  her  up  she  would  be  in  her  seat  and  again 
at  Avork.  To  such  cases  the  name  of  "  epileptic  vertigo "  would  apply  if 
there  were  not  another  yaroxysmal  vertigo,  which  does  not  bear  so  close  a 
relation  to  epilepsy  (v.  infra,  p.  931). 

If  we  have  the  opportmiity  of  watching  an  attack  of  minor  epilepsy  we 
may  notice  that  the  patient's  pupils  dilate,  and  that  he  no  longer  seems  to 
be  looking  at  anything.  The  face  often  becomes  pale,  and  afterwards 
slightly  flushed.  Reynolds  says  that  the  pulse  may  falter  and  become  irre- 
gular, and  Moxon  observed  the  same  thing ;  but  it  is  quite  the  exception. 

Some  years  ago,  while  I  was  one  day  listening  with  the  stethoscope  to  the  heart  of  a 
man  whom  I  had  never  seen  before,  its  beats  suddenly  ceased.  I  looked  up  and  saw  that 
his  face  had  turned  deadly  pale.  He  said  that  he  was  going  to  faint,  and  reclined  back  on 
the  chair  from  which  he  had  risen.  I  could  feel  no  pulse  at  his  wrist,  and  for  an  instant  I 
thought  that  he  might  be  going  to  die,  but  I  had  hardly  time  to  ring  my  bell  when  the 
colour  returned  to  his  face,  and  1  found  that  his  heart  was  beating  again.  Presently  there 
was  a  little  twitching  of  the  muscles  in  one  or  both  hands.  In  a  minute  or  two  he  was 
able  to  tell  me  that  he  often  had  "  fainting  fits,"  and  that  some  years  back  he  had  been 
subject  to  epileptic  seizures.  It  appeared  clear  that  the  attack  which  I  had  witnessed  was 
•one  of  minor  epilepsy. — C.  H.  F. 

In  a  majority  of  cases  the  so-called  fainting  fits  Avhich  are  apt  to 
■occur-  in  children  are  really  of  an  epileptic  nature.  It  is,  however,  certain 
that  the  circulation  in  the  face  and  limbs  often  goes  on  Avithout  interruption 
■during  an  attack  of  the  petit  mal,  as  Reynolds  testifies  from  repeated 
observations. 

Not  infrequently  an  attack,  Avhich  is  in  all  other  respects  one  of  "  minor 
■epilepsy,"  is  accompanied  by  some  slight  convulsive  movement.  There  is  a 
transient  strabismus ;  the  mouth  is  drawn  to  one  side ;  the  Avhole  head  is 
turned  toAvards  one  shoulder ;  or  the  body  generally  becomes  for  an  instant 
rigid.  Cases  of  this  kind  form  links  between  the  two  chief  varieties  of  the 
disease,  and  shoAV  how  closely  they  are  related  to  one  another.  A  further 
proof  is  the  fact  that  in  perhaps  the  majority  of  cases  in  which  attacks  of 
the  petit  mal  occur  again  and  again,  they  are  after  a  time  replaced  by  those 
•of  the  haut  mal.  Or  the  patient  may  suffer  alternately  from  the  one  and 
from  the  other. 

Recurrence. — The  frequency  Avith  Avhich  the  attacks  of  epilepsy  return 
varies  greatly  in  different  cases.  A  patient  may  have  one  fit  Avithout  ever 
having  a  second ;  or  after  an  interval  of  tAvo  or  three  years  he  may  be 
again  attacked.  In  some  cases  the  paroxysms  return  once,  or  tAvice,  or 
three  times  a  year;  in  other  cases  more  or  less  regularly  once  a  month. 
In  women  they  are,  on  the  whole,  more  apt  to  occur  at  the  catamenial 
periods  than  at  other  times.  But  Reynolds  says  chat  monthly  recurrence  is 
really  more  common  in  the  male  than  in  the  female  sex  ;  and  it  is  very 
rare  indeed  for  a  woman  to  be  liable  to  epileptic  fits  only  during  menstrua- 
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tion.  More  frequently  the  interval  at  wliich  the  attacks  recur  is  less  than 
a  month,  and  in  severe  cases  there  may  be  one  paroxysm  or  more  every  day. 

Sometimes  several  fits  occur  on  the  same  day  or  within  a  week,  and  then 
the  patient  is  free  for  a  month  or  longer. 

When  they  return  with  great  frequency  during  a  lengthened  period, 
they  almost  always  belong  to  the  minor  form  of  the  disease ;  in  other  words 
frequent  and  severe  attacks  soon  prove  fatal. 

In  one  terrible  form  of  the  disease  the  fits  follow  one  anotlier  in  rapid 
succession,  so  that  before  the  patient  has  recovered  from  one  another  comes 
upon  him.  This  has  been  called  by  French  physicians  etat  de  mal  epilep- 
tique,  and  in  England  status  eTpileyticus.  In  the  worst  cases  the  convulsions- 
follow  Avith  extraordinary  rapidity  ;  Dr  F.  Brock  once  counted  upwards  of 
a  thousand  fits  before  consciousness  returned.  Crichton  Browne  in  describ- 
ing such  cases  says  that  the  limbs  are  scarcely  at  rest  after  one  fit  before 
they  are  contorted  by  another,  and  even  in  the  intervals  there  are  frequent 
muscular  twitchings.  The  patient  lies  perfectly  unconscious ;  his  heart 
beats  rapidly ;  his  respiration  may  either  be  qviick  and  shallow  or  slow  and 
laboured.  His  features  are  swollen  and  livid,  and  his  lips  purple.  His 
body  is  bathed  in  profuse  perspiration,  and  the  temperature  is  raised  to 
105°,  or  even  higher;  Dr  Merson  found  it  in  one  case  107-8°.  This  high 
temperature  is  very  grave,  yet  Charcot  knew  of  a  case  in  which  105*8°  was 
reached  without  death  ensuing. 

Complications  and  sequelce. — Certain  occasional  results  of  an  epileptic 
fit  have  yet  to  be  mentioned.  Todd  described  a  loss  of  muscular  power  in 
one  arm,  or  in  both  the  arm  and  leg  on  one  side,  under  the  name  of  "  epi- 
leptic hemiplegia;"'  but  probably  such  cases  are  Jacksonian  eclampsia-,  not 
true  epilepsy. 

One  must  not  forget  that  diminished  mobilitv  of  the  arm  after  a  fit 
may  be  due  to  dislocation  of  the  shoulder,  produced  sometimes  by  muscular 
spasm,  sometimes  by  the  patient  having  struck  that  part  in  falling.*  At 
one  time  a  woman  who  was  liable  to  epileptic  fits  used  frequently  to  come  to 
the  hospital  to  have  her  shoulder  set.  Still  more  serious  injuries  sometimes 
occur  during  a  paroxysm  ;  the  skull  may  be  fractured  by  the  patient  drop- 
ping down  on  the  pavement,  or  he  may  be  severely  burnt  by  falling  against 
the  bars  of  the  grate,  or  he  may  be  run  over  in  the  street.  Persons  who 
are  liable  to  epilepsy  cannot  be  too  closely  looked  after. 

Mental  disturbance  accompanying  or  following  epileptic  fits  is  one  of  the 
most  important  occasional  symptoms.  In  a  person  subject  to  haut  mal 
the  attack  may  be  replaced  by  one  of  paroxysmal  mania.  Sometimes,  again, 
although  the  patient  falls  down  in  an  epileptic  fit,  he  quickly  gets  up  agaia 
and  attacks  those  about  him  with  the  utmost  violence,  and  if  there  were  no 
witnesses  of  the  beginning  of  the  attack,  the  patient  may  be  liable  to  a 
criminal  prosecution.  In  other  cases  the  epileptic  stupor  is  succeeded  by 
maniacal  delirium,  during  which  suicide  may  be  committed,  or  murder. 

More  frequently  a  fit  is  followed  by  loss  of  memory,  incoherence  of  ideas, 
and  perversion  of  intellect,  which  may  last  several  days.  It  is  not  surpris- 
ing, therefore,  that  when  the  paroxysms  recur  frequently  and  at  short  inter- 
vals the  mental  powers  become  permanently  impaired.  Patients  who  have 
been  long  subject  to  epilepsy  acquire  a  peculiar  dull,  heavy  aspect ;  and 

*  I  myself  once  nearly  overlooked  this  accident.  A  patient  came  with  her  arm  liauging^ 
helpless.  I  was  pointing  out  to  the  students  that  a  transient  paralysis  often  follows  an 
epileptic  attack,  when  I  happened  to  notice  that  toughing  the  limb  gave  pain.  I  grasped 
the  deltoid  muscle,  and  found  that  the  head  of  the  humerus  was  out  of  place.  C.  H.  F. 
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this,  Avitli  their  widely  dilated  pupils,  sometimes  enables  one  to  recognise 
them  at  once.  They  are  apt  to  be  irritable,  morose,  and  gloomy,  particu- 
larly just  before  the  epileptic  attacks  ;  a  lit  seems  to  give  temporary  relief 
to  the  brain,  and  the  patient  afterwards  feels  lighter  and  more  cheerful 
than  for  a  long  time  before. 

Impairment  of  the  intellect  is  by  no  means  confined  to  patients  who 
have  suffered  long  from  epilepsy.  In  children  a  series  of  fits,  continued  for 
a  few  successive  hours,  often  produces  a  permanent  state  of  imbecility,  or  of 
mania.  A  considei-able  proportion  of  those  who  are  admitted  into  asylums 
for  idiots  are  children  who  were  born  with  full  powers  of  intelligence,  and 
learned  to  talk  as  soon  as  others  ;  but,  having  been  attacked  by  epilepsy 
when  perhaps  four  or  live  years  old,  they  have  since  lost  their  senses,  and 
become  dirty  in  their  habits,  violent  in  temper,  and  unable  to  recognise  their 
pai-ents.    Such  cases  are  frequently  brought  to  our  out-patient  rooms. 

In  adults  permanent  impairment  of  intelligence  occurs  only  when  epi- 
lepsy has  been  of  long  standing.  Indeed,  it  is  believed  that  some  persons 
retain  their  full  vigour  of  niind  after  having  been  liable  to  fits  for  years. 
The  instances  of  Julius  Caesar,  Mahomet,  Petrarch,  Peter  the  Great,  and 
Napoleon  are  often  cited  to  prove  that  the  repeated  occurrence  of  epileptic 
attacks  does  not  always  injure  the  intellectual  powers  ;  but  in  each  of  these 
cases  the  fits  were  only  occasional,  and  the  evidence  of  their  true  nature  is 
far  from  complete.*  Every  lunatic  asylvun  affords  abundant  proofs  that 
dementia  overtakes  those  who  have  been  long  subject  to  epilepsy.  The 
severity  of  the  individual  attacks  has  less  influence  in  bringing  about  this 
result  than  the  frequency  of  their  occurrence  ;  indeed,  Esquirol  long  ago 
stated  that  dementia  more  often  occurs  in  persons  who  are  liable  to  le 
petit  mal  than  in  those  who  suffer  from  le  haut  mal. 

Pathology. — As  soon  as  an  attempt  was  made  to  distinguish  the  func- 
tions of  different  parts  of  the  nervous  centres,  the  hypothesis  was  started 
that  in  a  fit  there  was  a  torpor  of  the  brain,  associated  with  excitement  of 
the  spinal  cord.  With  the  advance  of  physiology  the  theoiy  arose  that  the 
disease  might  have  its  seat  in  some  particular  part  of  the  brain,  the  "  epi- 
leptic centre."  Van  der  Kolk  thought  that  the  bulb  was  the  seat  of 
epilepsy ;  and  subsequent  writers,  including  Reynolds  and  Nothnagel,  ex- 
pressed a  similar  opinion,  but  included  in  the  area  of  disturbance  the  pons 
or  the  cervical  part  of  the  cord. 

We  must,  howevei',  either  confine  the  supposed  "  epileptic  centre  "  within 
very  narrow  limits,  or  else  include  in  it  the  entire  cerebro-spinal  system. 
We  cannot  imagine  that  spasmodic  movements  of  the  eyes  or  of  the  head 
bear  to  such  a  centre  any  closer  relation  than  do  those  of  the  upper  or  the 
lower  limbs  or  of  the  bladder.  But  if  we  give  up  the  idea  of  fixing  the 
seat  of  the  disease  in  a  definite  spot  in  the  bulb  and  pons,  we  must  include 
in  the  affected  area  the  cerebral  hemispheres  also ;  for  consciousness  is  sus- 
pended in  a  fit,  and  delirimn  often  follows. 

Sir  William  Gull  used  to  speak  of  epilepsy  as  a  "  function ; "  and  by 
this  he  meant  that  the  orderly  development  of  the  symptoms  which  make 
up  the  seizure  must  depend  upon  nervous  apparatus,  like  those  involved 
in  the  more  complicated  physiological  actions  ;  or,  as  he  said,  we  all  have 
the  mechanism  for  an  epileptic  fit  in  our  brains,  although  in  most  of  us  it 
is  never  put  in  action,  at  least  in  adult  life. 

*  In  tlie  case  of  Napoleon  see  critical  remarks  by  Dr  John  Ogle  in  the  'Lancet'  for 
January  30th,  1897.    Cajsar  was  killed  soon  after  epilepsy  attacked  him. 
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Hughliugs  Jackson  showed  that  whereas  a  destroying  lesion,"  affecting 
a  particuhu-^'eonvolution,  is  capable  of  causing  local  paralysis,  a  -  discharging 
lesion"  of  the  same  part  gives  rise  to  convulsions  of  the  same  distribution, 
which  may  implicate  the  face,  arm,  and  leg  in  a  definite  order.  He  supposed 
that  in  particular  convolutions  movements  are  "  represented,"  which  involve 
the  action  of  many  different  muscles. 

In  1873  Dr  FeiTier,  following  Fritsch  and  Hitzig,  performed  a  series 
of  experiments  on  the  lower  animals,  with  the  express  object  of  throwing 
light  on  Jackson's  theories  of  epilepsy  (v.  supra,  p.  779,  et  sec/.),  and  the 
result  of  these  and  of  subsequent  researches,  both  experimental  and  clinical, 
has  been  to  confirm  the  position  first  taken  by  Jackson. 

No  doubt  the  spasmodic  movements  produced  by  a  local  cortical  lesion 
are  very  different  in  character  from  the  slow  and  orderly  actions  to  which 
galvanic  stimulation  of  the  brain  gives  rise,  as  when  a  cat  raised  the  shoul- 
der and  advanced  the  fore-paw,  as  if  to  strike ;  or  a  rabbit  munched  with 
its  lips  and  jaws.  But  clonic  spasms  and  even  more  general  convulsive 
fits  may  be  also  produced  in  dogs,  cats,  and  monkeys  by  cortical  irritation. 

Moreover,  Brown-Sequard  discovered  that  in  guinea-pigs  section  of  the 
spinal  cord,  or  even  of  one  sciatic  nerve,  was  followed  after  some  weeks  by 
well-marked  epileptiform  fits,  which  returned  again  and  again,  and  could 
at  any  time  be  excited  by  gently  pulling  the  whisker  or  the  hair  of  the  neck. 

Dr  Ferrier  believes  that  in  the  cortex  of  the  brain  there  are  individual 
centres  for  each  separate  muscular  action  involved  in  the  epileptic  con- 
vulsion, that  they  are  related  to  each  other  in  a  constant  and  definite 
order,  and  that  the  attack  is  due  to  the  discharge  of  these  centres  in  se- 
quence. From  whatever  part  of  the  hemisphere  the  march  begins,  the 
order  most  common  is  that  the  centres  discharge  from  before  backwards, 
beginning  with  those  of  the  head  and  eyes,  going  on  to  those  of  the  arms, 
and  ending  with  those  of  the  leg.  He  found  that  epileptic  convulsions  can 
be  produced  as  readily  by  irritation  of  sensory  areas  as  of  the  motor  centimes. 

Dr  Hughlings  Jackson's  present  views  as  developed  in  the  first  of  the 
Jacksonian  lectures  (1899)  may  perhaps  be  interpreted  as  follows.  He 
recognises  three  planes  of  anatomical  structure  and  of  physiological  de- 
velopment, each  of  which  forms  a  reflex  mechanism  capable  of  producing 
convulsive  movements  in  a  more  or  less  orderly  sequence.    The  lowest  plane 
of  centres  and  reflex  mechanisms  consists  of  the  cord  with  its  prolongation 
the  bulb,  and  the  pons  Varolii,  and  it  reaches  as  high  as  the  centre  for  the 
third  nerve  in  the  aqueduct.    When     nerve-force "  accmnulates  in  the 
neurons  of  this  extensive  region,  there  ensue  such  local  and  limited  spasms 
as  we  see  in  cases  of  Laryngismus  stridulus,  Tetanilla,  Athetosis,  and  some 
other  of  the  spasmodic  affections  already  referred  to  (pp.  866 — 872).  The 
middle  plane  includes  the  motor  areas  of  the  cortex,  with  the  centres  of 
sight,  hearing,  and  smell.    When  accumulated  tension  in  these  regions  leads 
to  a  "  discharge,"  the  result  is  an  orderly  sequence  of  movements  in  the 
Avay  above  mentioned,  as  noticed  by  Ferrier  in  experiments  on  monkeys,  but 
mthout  loss  of  consciousness ;  that  is  to  say,  we  have  the  clinical  features  of 
Jacksonian  eclampsia  as  described  in  a  previous  chapter  (p.  775).  The 
third  and  uppermost  plane  includes  the  extensive  tracts  of  the  hemispheres 
which  do  not  respond  to  electric  or  other  stimuli,  and  cannot  be  marked  as 
either  motor  or  sensory  regions,  i.  e.  the  cortex  of  the  frontal  lobes  in  front 
of  the  ascending  (and  part  of  the  third)  frontal  gyri,  and  a  portion  of  the 
cortex  of  the  occipital  lobes.    When  a  discharge  occurs  in  these  reo-ions,  the 
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result  is  not  only  a  convulsive  fit,  but  also  loss  of  consciousness  ;  that  is  to 
say,  we  have  what  is  clinically  recognised  as  true  primary  idiopathic  epilepsy. 

Accepting  this  as  a  convenient  hypothesis,  the  questions  remain,  what  is 
the  nature  of  the  change  in  the  centres  which  determines  a  convulsion?  and 
secondly,  what  is  the  cause  of  the  origin  and  periodical  recurrence  of  these 
convulsions  in  true  epilepsy  ?  To  neither  question  can  a  satisfactory  reply 
at  present  be  given. 

Some  years  ago,  the  view  widely  prevailed  that  all  but  the  initial  jiheno- 
niena  of  an  epileptic  fit  result  from  vaso-motor  disturbance.  It  was  supposed 
that  the  cerebral  arteries  undergo  spasmodic  contraction,  and  that  the  con- 
sequent ansemia  of  the  brain  causes  the  patient  to  fall  down  insensible. 

This  hypothesis,  however,  only  shifted  the  initial  lesion  of  an  epileptic  fit 
from  one  set  of  neurons  to  another,  from  the  cerebral  cortex  to  the  vaso- 
motor centres  in  the  bulb  and  elsewhere.  The  essential  and  primary  change 
is  in  the  cortex,  and  the  vascular  changes  are  secondaiy  or  concomitant,  not 
primaiy. 

It  is  true  that  the  face  turns  pale  at  the  commencement  of  a  seizure  ; 
and  there  is  ophthalmoscopic  evidence  that  the  retina,  which  derives  its 
blood  directly  from  the  internal  carotid  artery,  also  becomes  ausemic  :  for 
the  optio  disc  has  been  actually  seen  pale  or  even  white,  and  its  arteries 
diminished  in  size.  It  is  to  be  noted,  however,  that  on  the  single  occasion  on 
which  the  ophthalmoscope  has  been  used  before  the  clonic  convulsions 
ceased,  the  disc  was  at  first  pink,  so  as  to  be  undistinguishable  from  the 
surrounding  choroid ;  and  that  only  afterwards  it  became  slowly  white. 

It  had  long  been  known  that  both  in  animals  and  in  man  great  loss  of 
blood  is  followed  by  con\n.ilsions,  and  in  1870,  Kussmaul  and  Tenner  showed 
that  the  like  result  could  be  brought  about  by  ligature  or  compression  of 
the  four  great  arteries  supplying  the  encephalon.  But  their  experiments 
only  proved  that  a  deficient  supply  of  blood  to  the  brain  may  be  one  cause 
of  epileptic  fits ;  and  they  themselves  pointed  out  that  ligature  of  the 
trachea,  rendering  the  arterial  blood  rapidly  venous,  had  the  same  effect. 
In  both  cases  they  referred  the  comiilsions  to  sudden  interruption  of  the 
nutrition  of  the  brain. 

The  recurrence  of  epileptic  fits  at  more  or  less  definite  intervals  may  be 
conveniently  referred  to  a  gradual  accumulation  of  enei'gy  in  the  nervous 
centres,  Avhich  is  discharged  during  the  attacks.  As  van  der  Kolk  long  ago 
remarked,  this  agrees  with  the  fact  that  after  a  severe  fit  an  epileptic 
patient  usually  remains  free  longer  than  usual ;  but  a  slight  attack  is  soon 
afterwards  followed  by  another,  perhaps  on  the  ensuing  day.  Moreover, 
we  have  seen  that  each  fit  is  often  preceded  by  a  gradually  increasing  irrita- 
bility and  restlessness,  which  disappear  or  are  notably  diminished  after  it 
has  taken  place.  Often  patients  become  gay,  loquacious,  and  excited  for 
some  hours  before  an  attack  ;  Avhile  others  complain  of  failure  of  memory, 
of  torpor,  and  of  physical  and  mental  prostration.  Nothnagel  mentions  the 
case  of  a  lady,  generally  a  light  sleeper,  Avho  always  knew  that  she  was 
about  to  have  a  paroxysm  when  she  happened  to  sleep  more  heavily  and 
longer  than  usual  ;  nevertheless  she  would  wake  up  feeling  quite  well,  and 
would  not  be  attacked  until  later  on  in  the  day. 

We  are  thus  brought  to  regard  epilepsy  as  a  paroxysmal  neurosis,  recur- 
ring at  more  or  less  regular  intervals,  as  the  result  of  what  may  be  called  a 
discharge  of  certain  cortical  neurons ;  and  to  regard  the  alterations  in 
the  blood-supply  to  the  brain,  which  undoubtedly  occur  during  the  epileptic 
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attack,  as  concomitant  rather  than  essential  to  the  development  of  its 
symptoms.  This  view  is  not  inconsistent  with  the  fact  that  the  inhalation 
of  nitrite  of  amyl  is  sometimes  of  service  in  the  treatment  of  the  disease ; 
for  when  there  is  an  aura,  the  attack  can  sometimes  be  overcome  by  a 
decided  impression  on  the  part  to  which  the  aura  is  referred  ;  and  the  in- 
halation may  fairly  be  supposed  to  act  in  a  similar  way,  and  to  cut  short 
the  paroxysm  by  arresting  one  of  its  steps. 

We  must,  then,  at  present  be  content  to  say  that  epilepsy  is  "  dependent 
upon  an  unstable  condition  of  the  nerve-tissue  in  some  portion  of  the  ner- 
vous system,  permitting  occasional  discharges ;  "  or  we  may  call  epilepsy 
a  "  nerve-storm ;  "  and  it  appears  more  satisfactory  to  refer  the  sequence  of 
events  in  a  fit  to  the  gradual  extension  of  some  morbid  condition  from  one 
part  of  the  nei*vous  centres  to  another,  than  to  ascribe  it  to  modifications 
in  the  blood-supply. 

Of  the  epileptic  aura,  it  seems  to  be  clear  that  it  does  not  really  start 
from  the  periphery,  travel  along  sensory  nerves,  and  set  up  the  paroxysm 
when  it  reaches  the  encephalon.  The  aura  is  itself  part  of  the  attack,  and 
due  to  a  change  in  some  region  of  the  brain  connected  with  certain  cuta- 
neous nen-es ;  the  disturbance  is  accordingly  referred  to  the  peripheral 
distribution  of  these  nerves. 

There  is  at  present  no  bacillaiy  theory  of  epilepsy,  but  Jules  Voisin  has 
advocated  the  view  that  it  depends  on  poisoning  of  the  blood  with  products 
manufactured  in  the  body.  This  view  derives  obvious  support  from  the 
fact  of  plumbic  and  uraemic  eclampsia.  Contradictory  statements  have 
been  made  as  to  the  toxicity  of  the  urine  before  and  after  a  fit. 

JEtiology. — The  true  causes  of  epilepsy  are  at  present  unknown,  as  is 
implied  by  the  qualifying  terms  idiopathic  and  functional.  So  far  as  we 
know  it,  it  has  no  morbid  anatomy,  nor  is  it,  in  most  cases,  toxic.  The 
following  facts  as  to  its  antecedents  are,  however,  of  practical  importance, 
though  it  is  at  present  impossible  to  see  their  pathological  bearing. 

In  a  certain  number  of  cases  we  can  trace  a  hereditary  2)redispositio)i. 
Reynolds  made  inquii*ies  Avhich  led  him  to  the  conclusion  that  in  12  per 
cent,  of  his  epileptic  patients  the  same  disease  had  occurred  in  other  mem- 
bers of  their  families.  In  a  much  larger  number  of  cases  other  nervous 
affections  could  be  traced  in  relatives  of  the  patient.  Sometimes  it  was 
migi-aine;  sometimes  insanity,  hysteria,  hypochondriasis,  or  mere  "ner- 
vousness;" thus  in  a  family  one  child  was  epileptic,  another  insane  or 
idiotic,  and  a  third  hysterical.  Several  independent  observers  state  the 
proportion  in  which  there  is  a  history  of  some  hereditary  nervous  disease 
at  about  a  third  of  the  total  cases  of  epilepsy. 

All  the  earlier  statistics  bearing  on  hereditary  predisposition  are  vitiated 
by  the  absence  of  distinction  between  the  true  idiopathic  disease  and  secon- 
dary eclampsia,  due  to  cerebral  tumours,  meningitis,  or  injury,  to  the 
puerperal  state,  to  Bright's  disease,  to  plumbism,  and  other  toxic  conditions. 
Even  now  it  is  hard  to  say  whether  it  is  better  to  include  alcoholic  cases  or 
not. 

Again,  the  selection  of  other  "  nen-ous  "  diseases  to  be  reckoned  as  allies 
of  epilepsy,  and  due  like  it  to  a  "  neurotic  diathesis,"  is  arbitrary  and  often 
demonstrably  misleading.  Paralysis,  for  instance,  was  formerly  put  into 
the  list :  but  there  is,  of  course,  no  pathological  connection  between  arterial 
disease,  syphilis,  tuberculous  meningitis  or  caries,  Bright's  disease  and 
sarcoma.    Nor,  if  we  keep  to    functional  "  disorders,  does  there  seem  to 
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be  any  real  relation  between  epilepsy  and  chorea,  hysteria,  neuralgia,  or 
headache.  The  diseases  which  are,  as  a  matter  of  fact,  accompanied  by 
epileptiform  attacks,  are  not  these,  but  some  cases  of  tabes,  more  cases  of 
insular  sclerosis  and  hydrocephalus,  many  cases  of  dementia  paralytica,  and 
a  certain  but  small  proportion  of  cases  of  idiocy,  mania,  melancholia  and 
insanity  generally. 

Lastly,  there  are  the  ever  present,  but  often  forgotten,  fallacies  of  all 
medical  "  histories,"  particularly  in  the  case  of  such  dreaded  diseases  as 
phthisis,  syphilis,  insanity,  and  epilepsy.  The  parents  of  an  epileptic  child 
are  loth  to  recognise  that  it  is  the  manifestation  of  a  family  predisposition ; 
and  among  the  majority  of  epileptics  a  denial  of  the  disease  having  existed 
in  other  members  of  the  family  means  little  more  than  ignorance  of  any 
facts,  positive  or  negative,  on  the  point.  There  is,  moreover,  a  constant 
tendency  to  "  explain  "  the  occurrence  of  this  or  any  other  disease  by  attri- 
buting it  to  some  accidental  and  extraordinary  cause,  rather  than  to 
acquiesce  in  it  as  the  result  of  natural  and  inevitable  sequence  of  events.  A 
sudden  fright,  a  slight  blow  on  the  head,  mental  excitement,  fright,  anxiety, 
or  grief,  or  even  such  commonplaces  as  ovex'work,  or  exposure  to  cold,  are 
constantly  assigned  as  causes  of  the  advent  of  epilepsy  months  or  years  after- 
wards ;  and  in  such  cases  the  really  potent  hereditaiy  disposition,  or  chronic 
intemperance,  or  other  vices  are  willingly  forgotten.* 

Drunken  habits  in  parents  are  supposed  to  predispose  to  epilepsy  in 
their  offspring ;  but  the  inclination  to  intemperance  may  itself  be  inherited. 
There  is  no  reason  to  suppose  that  tubercle  or  rickets  are  concerned  in  the 
causation  of  epilepsy.  Nor  does  the  intermarriage  of  blood  relations  tend  to 
cause  this  disease  in  the  offspring,  unless  both  parents  should  come  of  epi- 
leptic parents. 

As  to  sex,  epilepsy  appears  to  affect  males  and  females  in  about  equal 
proportions,  notwithstanding  the  remark  of  Celsus,  "  scepius  viros  quam 
foemiiias  occupat"  and  the  opposite  result  of  some  modern  statistics. 
Keynolds  makes  some  sagacious  remarks  ('  System,'  vol.  ii,  p.  295)  on  the 
fallacies  of  statistics  in  this  respect. 

The  age  at  which  epilepsy  begins  is,  in  the  great  majority  of  cases,  be- 
tween the  tenth  and  the  twentieth  years.  Reynolds  found  that  in  106  out 
of  172  cases  the  first  fit  occurred  during  this  period,  and  in  most  it  was 
Avithin  the  still  narrower  limits  of  puberty,  from  thirteen  to  seventeen. 
The  more  marked  the  inherited  predisposition,  the  earlier  is  the  average 
age  at  which  the  disease  develops  itself,  and  it  appears  in  girls  earlier  than 
in  boys.  Apparently  the  development  and  commencing  activity  of  the 
sexual  organs  are  in  some  way  concerned  in  the  causation  of  the  disease. 
It  has  been  said  that  in  women  the  menopause  is  often  marked  by  the 
appearance  of  epilepsy,  but  Nothnagel  denies  this.  According  to  Reynolds, 
the  period  between  twenty-five  and  thirty-five  years  of  age  is  one  at  which 
there  is  a  comparative  immunity  from  first  attacks ;  but  they  often  occur  in 
persons  about  forty.  Exceptional  instances  are  recorded  of  epilepsy  begin- 
ning at  an  advanced  age ;  one,  for  example,  by  Trousseau,  at  about  seventy. 

Habits  of  intemperance,  sexual  excesses,  and  particularly  the  practice  of 
masturbation  are  generally  believed  to  bring  about  this  dreaded  disease. 
Both  a  first  fit  and  succeeding  ones  have  in  some  epileptics  occurred  only 
when  they  were  actually  intoxicated,  and  in  others  only  during  coitus. 

*  Brown-Sequard  found  that  the  guinea-pigs  in  which  he  artificially  set  up  epilepsy 
transmitted  it  to  their  offspring  as  an  idiopathic  disease. 
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With  regard  to  masturbation,  evidence  is  inconclusive,  althougli  there  is  no 
doubt  that  this  degrading  vice  has  an  evil  effect  on  both  body  and  mind.* 
That  epilepsy  may  be  produced  by  acute  alcoholic  poisoning  there  is  no 
doubt,  nor  that  it  is  sometimes  the  result  of  long-continued  intemperance 
(apart  from  ursemic  convulsions),  but  it  is  not  certain  that  the  pathology  is 
the  same  in  the  two  cases. 

The  toxic  conditions  which  lead  to  epilepsy  are,  beside  acute  alcoholic 
poisoning,  syphilis  in  the  early  stage  before  gummata  have  formed,  and 
plumbism.  The  last  cause  is  happily  not  common,  and  has  probably  been 
much  less  so  since  its  effects  have  been  recognised  and  to  a  great  degree 
prevented. 

In  the  case  of  a  woman  under  the  writer's  care  in  1890,  chronic  poison- 
ing by  lead  produced  a  succession  of  epileptic  attacks  which  ended  in  death, 
and  the  brain  and  cord  were  found  to  be  apparently  healthy. 

With  regard  to  definite  exciting  causes,  there  is  still  greater  difficulty 
in  judging  of  them.  Jackson  mentions  a  case  in  which  a  convulsive  fit  at 
the  onset  of  scai*let  fever  proved  to  be  the  forerunner  of  habitual  epilepsy, 
but  this  surely  was  a  mere  coincidence.  It  has  been  stated  that  the  simula- 
tion of  the  disease  by  impostors  has  ended  in  their  becoming  really  subject 
to  it ;  and,  if  this  were  true,  it  Avould  be  a  most  important  fact. 

Mr  'I'oines  relates  the  case  of  a  farm  labourer  siifleriiig  from  epilepsy,  whose  lower 
molar  teeth  were  found  to  be  much  clecayccl.  Although  he  had  been  treated  for  the  fits 
during  six  weeks  and  comi)]ained  of  no  pain,  they  were  removed,  and  were  found  to  be 
<;nliirged  from  exostosis.  During  the  eighteen  moutlis  tliat  followed  he  Inid  not  a  single 
tit,  although  for  nianj'  weeks  before  the  operation  he  had  had  two  or  three  daily. 

Another  case,  recorded  liy  Dr  Eamskill,  is  that  of  a  boy  who  suffered  for  eighteen 
months  fiom  epileptic  fits,  and  who  used  to  rnb  his  left  cheek  on  account  of  an  indefinite 
uneasiness,  not  amounting  to  pain,  which  preceded  the  fits.  On  examiuatioii  a  decayed 
molar  toDth  w:is  found;  this  was  removed,  and  from  that  time  the  boy  did  not  have 
another  fit,  although  he  remained  under  observation  for  four  months.  It  must  be  added, 
however,  that  during  that  period  belladonna  was  administered. 

A  most  extraordinary  case  is  one  related  by  'J'rousseau,  of  a  young  clerk,  who  for 
sever.al  years  had  been  subject  to  monthly  attacks  of  epilepsy  ;  remedies  had  been  tried  in 
vain  at  the  Hotel  Dicu,  when  Dr  Foville  suirgested  the  extraction  of  some  carious  teeth. 
The  suggestion  was  acted  on,  and  from  that  day  the  fits  disappeared. 

Trousseau  also  records  the  case  of  a  man,  aged  forty,  who  on  several  occasions,  at  very 
short  intervals,  was  seized  with  violent  epileptic  attacks.  Dr  Monnier  found  that  he  had 
been  passing  fragments  of  freiiia,  Rnd  gave  him  large  doses  of  castor  oil;  a  whole  tape- 
worm came  away,  and  from  that  time  the  convulsive  fits  ceased. 

An  injury  to  the  head  may  be  the  starting-point  of  epilepsy.  Noth- 
nagel  gives  the  case  of  a  boy  who  when  eight  years  old  fell  from  a  height 
of  twelve  feet  upon  his  head.  He  was  stunned  for  a  quarter  of  an  hour, 
and  ten  minutes  after  recovering  consciousness  he  had  a  characteristic 
epileptiform  fit.  There  was  a  slight  scalp  wound,  which  healed  in  a  few 
days.  After  six  weeks  he  had  a  second  attack,  and  from  that  time  they 
recurred  at  periods  which  became  shorter  until  he  had  them  at  intervals  of 
from  four  to  twelve  days.  He  was  twenty-one  years  old  at  the  tirae  when 
Nothnagel  wrote,  and  his  intellect  and  memory  were  already  somewhat 
impaired.  A  slight  scar  remained,  but  this  was  not  painful  nor  adherent. 
Nothnagel  seems  to  have  thought  that  no  surgical  interference  would  do 
any  good ;  and  perhaps  he  was  right.    Bvit  in  the  '  Lancet '  for  1873  two 

*  I  do  not  believe  in  the  existence  of  any  unfelfc  irritation  starting  from  the  genital 
organs  of  modest  young  women,  and  giving  rise  to  epilepsy  or  any  similar  disease.  And  I 
regard  as  an  abomination  the  operation  of  clitoridectomy,  which  was  some  vears  no-n 
practised  upon  a  theory  of  that  kind.— C.  H.  F.  ^  ^ 
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cases  were  recorded,  in  each  of  which  a  piece  of  the  skull  was  removed  by 
the  trephine  on  account  of  epileptic  fits  following  an  injury  to  the  head; 
both  of  them  occurred  at  Guy's  Hospital,  the  one  under  Mr  Cooper  Forster, 
the  other  under  Mr  Bryant,  and  in  both  the  operation  was  successful. 

The  former  patient  bad  received  a  blow  on  tbe  head  four  mouths  before  his  admission; 
it  left  a  slight  swelling,  from  which  a  little  pus  exuded  wlicn  it  was  incised.  His  first  fit 
occurred  the  day  before  he  came  into  tlie  hospital.  But  a  week  later  he  was  having  four 
or  five  fits  every  hour,  and  his  temperature  was  103°.  The  skull  was  then  trephined,  and 
the  piece  of  bone  which  was  removed  was  very  dense,  three  eighths  of  an  inch  tliick  in  one 
place,  and  rough  on  the  outer  surface.  A  fortnight  afterwards  he  could  walk  the  length 
of  the  ward,  and  he  never  had  another  fit — at  least  until  tlie  time  when  the  report  of  the 
case  ceases,  which  was  two  months  from  the  date  of  the  operation. 

In  Mr  Bryant's  case  the  accident  had  occurred  five  years  before,  and  attacks  of  the 
petit  mal  had  occuri-ed  at  intervals  of  about  a  week  during  the  wliole  period.  The  cicatrix 
was  still  tender,  and  occasionally  painful.  Internal  treatment  having  been  tried  without 
any  good  result,  the  trephine  was  applied,  and  a  piece  of  thickened  bone  removed.  The 
fita  at  once  became  less  frequent,  and  seenietl  to  occur  only  wlien  he  was  depressed 
from  want  of  food  in  his  miserable  home,  or  when  he  was  exhausted  by  diarrhoea.  The 
same  medicines  which  he  had  before  taken  with  no  benefit  were  resinned,  and  after  a  time 
he  became  able  to  earn  his  living.  When  the  case  was  reported  sixteen  months  later,  he 
seemed  to  be  permanently  cured. 

Relation  to  other  convulsive  fits. — The  late  Dr  Tyler  Smith  observed  that 
puerperal  convulsions  are  by  no  means  frequent  in  women  who  are  habi- 
tually subject  to  epileptic  fits.  But  there  may  in  practice  be  great  difl&culty 
in  applying  the  distinction  between  true  epilepsy  and  symj)tomatic  eclamp- 
sia. So  with  infantile  convvdsions.  On  the  one  hand,  it  is  said  that 
persons  subject  to  epilepsy  in  adult  life  are  often  found  on  inquiiy  to  have 
had  fits  in  early  childhood.  But,  as  Jackson  remarks,  there  are  at  present 
no  facts  to  show  what  is  the  proportion  of  those  who,  having  had  infantile 
convulsions,  afterwards  escape  epilepsy  ;  it  can  hardly  be  doubted  that  they 
form  the  immense  majority.  The  fits  of  infants  were  formerly  attributed  to 
iri'itation  of  the  nervous  centres  from  teething  or  disorder  of  the  alimentary' 
canal ;  but  the  more  closely  such  supposed  causes  are  inquired  into  the  less 
clear  does  their  relation  to  the  convulsive  attacks  appear  to  be.  The  ten- 
dency of  modern  observation  is  to  associate  infantile  convulsions  and  laryn- 
gismus stridulus  with  rickets.  Whatever  part  in  their  causation  belongs  to 
external  sources  of  irritation,  it  is  certain  that  a  very  important  part  is  due 
to  inherited  or  acquired  conditions  of  the  cortical  neurons,  disposing  them 
to  convulsive  discharge.  It  may  well  be  that  in  infancy  the  brain  yields  to 
influences  which  in  after  life  it  successfully  resists.  The  higher  cerebral 
centres  have  not  yet  acquired  inhibitory  or  restraining  influence  over  the 
lower  excito-motor  mechanisms.  We  cannot  affirm  that  the  occurrence  of 
fits  in  childhood  involves  danger  of  epilepsy  in  adult  life  :  yet  it  seems 
clear  that  no  absolute  line  of  distinction  between  them  can  be  drawn. 

Anatomy. — The  only  morbid  changes  which  are  to  be  found  in  the  brain 
in  epileptic  patients  must  be  regarded  as  effects  and  not  causes  of  the  fits. 
Perhaps  the  most  important  are  dilatations  of  the  capillar}^  blood-vessels  in 
the  bulb,  first  described  by  van  der  Kolk.  He  maintained  that  there  was  a 
definite  relation  between  their  seat  and  the  symptoms,  the  nucleus  of  the 
hypoglossal  nerve  and  the  olive  (corjnis  olivare)  showing  dilated  vessels 
when  the  tongue  had  habitually  been  bitten  ;  whereas  in  cases  in  which  the 
tontnie  escaped  he  found  them  chiefly  in  the  nucleus  of  the  vagus.  Similar 
conditions  have  been  described  in  cases  of  hydrophobiii,  of  tetanus,  and  of 
chorea. 

The  skull  is  often  exceedingly  thick  and  dense  in  those  who  have  long 
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suffered  from  epilepsy,  the  membranes  are  opaque,  and  the  cortex  is  often 
wasted ;  but  these  changes  seem  to  bear  a  closer  relation  to  the  impairment 
of  intellect  which  is  so  generally  present  in  cases  of  long  standing  than  to 
the  primary  paroxysmal  attacks. 

Diagnosis. — When  a  person  is  in  a  fit,  Avhich,  if  really  epileptic,  would 
belong  to  the  major  form,  we  have  often  first  to  ask  whether  it  is  possible 
that  he  is  malingering.  In  the  first  place  an  impostor  is  likely  to  choose 
for  his  fits  a  frequented  spot,  where  he  is  sure  to  be  seen.  When  he  throws 
himself  upon  the  ground  he  ta,kes  care  not  to  hurt  himself;  he  may  even 
put  out  his  hands  to  break  his  fall.  He  probably  overacts  his  part,  crying 
out  many  times  instead  of  only  once,  throwing  his  limbs  violently  about,  and 
making  the  attack  last  much  longer  than  a  genuine  paroxysm  of  epilepsy. 
There  is  no  pallor  of  his  face  at  the  onset ;  his  skin,  instead  of  being  cold,  is 
warm  and  covered  with  sweat ;  his  pupils  are  not  dilated,  nor  insensible  to 
light.  He  does  not  keep  his  eyes  wide  open,  nor  are  the  eyeballs  distorted  ; 
generally  he  only  separates  the  lids  a  little  from  time  to  time,  so  as  to  watch 
the  bystanders.  If  an  attempt  is  made  to  raise  the  upper  eyelid  he  resists 
it,  and  instead  of  his  conjunctiva  being  insensible,  the  slightest  contact  ex- 
•cites  forcible  contraction  of  the  orbicularis  muscle.  He  will  allow  the 
thumbs  to  be  drawn  away  from  the  palms,  and  afterwards  close  them  again. 
In  a  simulated  fit  the  tongue  is  not  bitten,  and  there  is  no  foam  about  the 
mouth — unless,  indeed,  from  a  j^iece  of  soap  in  the  cheek.  If  a  little  snuft" 
be  blown  into  a  malingerer's  nostrils  he  cannot  help  sneezing ;  in  a  real  fit 
no  such  effect  is  produced.  Another  test  is  the  absence  of  sensibility  to 
pain :  a  test  used  by  policemen  is  to  press  the  thumb-nail  beneath  that  of 
the  person  supposed  to  be  in  a  fit. 

An  educated  medical  man  would  naturally  succeed  in  imitating  a  fit 
better  than  one  who  has  no  professional  knowledge.  Trousseau  relates  that 
Esquirol,  who  did  not  believe  that  an  attack  could  be  simulated  so  as  to 
■deceive,  Avas  once  discussing  this  point  with  him  and  with  Calmeil  in  the 
asylum  at  Charenton,  when  the  latter  fell  on  the  floor  in  convulsions. 
Esquirol  looked  at  him  for  a  moment,  and  then  said,  "  Poor  fellow,  he  is 
<in  epileptic !"  upon  which  Calmeil  got  up  and  asked  him  whether  he  still 
retained  his  opinion. 

Assuming  the  attacks  to  be  genuine,  one  has  next  to  consider  whether 
they  are  really  epileptic  or  only  epileptiform.  This  question  is  often  settled 
by  the  clinical  history  ;  for  the  case  may  be  of  many  years'  standing,  and  the 
fits  may  have  gi'adually  developed  from  the  minor  into  the  major  form. 
But  one  must  bear  in  mind  that  attacks  may  recur  at  intervals  for  a  long 
time,  and  present  all  the  characters  of  idiopathic  epilepsy,  and  yet  be  sym- 
ptomatic. Trousseau's  case  has  been  already  mentioned,  of  the  clerk  who 
had  been  liable  to  epileptiform  seizures  for  several  years,  at  monthly  inter- 
vals, and  in  whom  they  ceased  when  some  carious  teeth  were  removed.  The 
same  writer  relates  the  case  of  a  lady,  aged  seventy-one,  who  for  thirty-one 
years  had  been  subject  to  attacks  recurring  with,  daily  increasing  frequency, 
so  that  she  at  length  had  as  many  as  twenty-one  in  the  twenty-four  hours! 
Her  forehead  and  nose  presented  characteristic  signs  of  former  syphilitic 
disease ;  and  the  administration  of  mercury  and  iodide  of  potassimn  checked 
the  fits. 

We  must  distinguish  eclampsia  due  to  Bright's  disease,  lead-poisoninf^, 
chronic  alcoholism,  and  organic  lesions  of  brain  by  the  presence  or  absence 
•of  the  other  symptoms  which  severally  characterise  them,  and  by  the 
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condition  of  the  patient  between  the  attacks  {sairra,  p.  775).  The  relation 
of  epilepsy  to  infantile  convulsions  and  to  puerperal  eclampsia  is  a  question 
rather  of  pathology  than  of  practical  diagnosis. 

Hysterical  convulsions  may  simulate  those  of  epilepsy,  but  in  this  coun- 
try it  is  seldom  that  we  find  any  difficulty  in  making  the  diagnosis  even 
without  seeing  the  patient  in  an  attack.  In  France  Charcot  described  hys- 
terical convulsions  with  catalepsy  and  other  complications  under  the  unfor- 
tunate name,  Hystero-epilepsy.  In  these  tits  there  is  no  loss  of  consciousness, 
no  mydriasis,  no  biting  of  the  tongue,  and  no  subsequent  stupor.  The 
convulsions  are  far  more  violent  and  last  much  longer  than  those  of  true 
epilepsy.  They  require  a  totally  different  treatment,  and  one  as  far  as 
possible  removed  from  experiments  by  pressing  the  ovaries,  performance 
before  a  crowd  of  spectators,  metallo-therapy,  hypnotism  and  such  like, 
which,  instead  of  curing,  prolong  and  aggravate  the  patient's  misery. 

Fainting  fits  is  the  term  often  applied  to  the  milder  attacks  of  epilepsy 
in  children.  The  diagnosis  depends  on  the  greater  suddenness  and  shorter 
duration  of  the  latter,  the  subsequent  drowsiness,  the  slightest  spasm  of 
the  eyes  or  hands,  and  involuntary  micturition.  A  child  who  is  liable  to 
fainting  fits  and  nocturnal  enuresis,  should  be  carefully  watched  for  signs 
of  epilepsy. 

Prognosis. — If  we  separate  the  "  true  "  idiopathic  disease  from  sympto- 
matic eclampsia  due  to  injuiy,  tumours  or  other  '"gross"  lesions  of  the 
brain,  from  the  epileptiform  convulsions  of  uriemia  and  of  the  puerjDeral 
state,  from  hystero-epilepsy  and  from  infantile  convulsions — ^we  shall  find 
that  epilepsy  is  no  less  grave  in  its  prognosis  than  alarming  in  its  symptoms  ; 
and  although  by  treatment  we  can  greatly  reduce  the  number  and  severity 
of  the  attacks,  it  is  only  in  exceptional  cases  that  we  can  entirely  get  rid  of 
them. 

If  epilepsy  begins  in  childhood  thei'e  is  good  hope  that  it  will  disappear 
about  puberty.  Eclampsia  occurring  for  the  first  time  after  fifty  is  usually 
.•symptomatic. 

The  frequency  of  the  fits  is  of  worse  prognosis  than  their  severity. 
True  petit  mal  commonly  ends  in  rjrand  mal.  Hereditary  epilepsy  is,  as 
a  rule,  the  most  difficult  to  cure. 

When  no  cause  or  occasion  of  the  attacks  can  be  discovered,  and  no 
improvement  takes  place  under  treatment,  the  natural  progi-ess  of  the 
disease  is  towards  mental  imbecility. 

Treatment. — We  have  to  consider  the  management  of  the  attacks  them- 
selves, and  that  of  the  intervening  periods,  with  a  view  to  prevent  their 
recurrence. 

(1)  As  concerns  the  paroxysm,  the  first  point  is  to  ascertain  whether 
the  patient  has  any  warning  of  its  approach.  If  there  is  a  distinct  aura, 
starting  first  from  the  hand  or  foot,  he  can  often  be  taught,  by  compress- 
ing the  limb  above,  to  arrest  the  further  development  of  the  fit.  Some  years 
ago  there  was  in  the  Evelina  Hospital  a  girl  who  constantly  wore  round 
her  wrist  a  piece  of  cord ;  this  was  pulled  tight  as  soon  as  she  felt  the 
sensation  which  indicated  an  attack,  and  not  a  single  one  developed  itself 
during  several  weeks  ;  after  a  time  bromide  of  potassium  was  administered, 
and  the  aura  then  ceased  to  recur. — (C.  H.  F.)  Many  instances  of  a  similar 
kind  have  been  placed  on  record  by  different  observers.  Bazire  mentions 
the  case  of  a  Avoman  whose  fits  were  always  preceded  by  spasmodic  closure 
of  the  left  hand ;  by  forcibly  extending  the  fingers,  and  keeping  them  open. 
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an  impending  attack  could  be  warded  off.  A  patient  of  Reynolds'  had 
jerking  of  the  left  leg,  which  was  drawn  up  behind  him  when  his  attack 
began;  it  was  arrested  by  extension  of  the  muscles. 

When  an  epileptic  fit  is  ushered  in  by  no  symptoms  but  pallor  of  the 
face  and  tonic  spasms,  it  would  appear  that  the  prompt  inhalation  of  nitrite 
of  amyl  may  sometimes  arrest  it.  Crichton  Browne  has  related  some  in- 
stances of  this.  One  is  that  of  a  man  who  started  up  suddenly  in  bed,  vnth 
his  eyes  fixed  and  his  head  turned  to  one  side  ;  these  symptoms  were  known 
to  indicate  the  approach  of  an  attack ;  the  nitrite  was  administered,  and 
the  patient  at  once  fell  back  on  his  pillow  in  a  half-fainting  state,  but  with- 
out the  slifjhtest  agitation  of  the  nmscles.  In  another  case  a  fat  had  actually 
begun  in  the  ordinary  way  Avith  rigid  stretching  of  the  hands  by  the  side, 
and  turning  up  of  the  eyeballs,  when  the  nitrite  was  held  to  the  mouth  and 
nostrils,  and  in  twenty  seconds  the  paroxysm  ceased. 

After  an  epileptic  attack  has  fully  developed  itself,  there  is  some 
evidence  that  it  may  sometimes  be  cut  short  by  compression  of  the  carotid 
artery  in  the  neck.  This  procedure  was  first  suggested  by  Dr  Parry,  of 
Bath,  towards  the  end  of  the  last  century.  He  relates  a  case  in  which  it 
proved  successful.  A  man  who  had  been  liable  to  epilepsy  for  two  years, 
was  one  day  beginning  to  have  a  fit ;  his  eyes  were  assuming  a  vacant 
stare,  and  convulsions  were  beginning  about  his  throat,  when  Parry  made 
strong  pressure  over  the  right  carotid  artery  ;  upon  this  the  convulsions 
ceased,  and  the  attack  proceeded  no  fui-ther.  He  instructed  the 
patient  how  to  compress  the  vessel,  and  the  latter  aftenvards  assured  him 
that  Avhen  he  had  sufficient  warning  he  Avas  often  able  to  prevent  the  epi- 
leptic paroxysm.  At  Guy's  Hospital  this  practice  was  adopted  by  the  late 
Mr  Stocker,  and  sometimes  Avith  striking  results ;  but  it  Avas  most  useful 
in  cases  Avith  a  strong  hysterical  element.  The  plan  Avhich  he  used  to. 
ado23t  Avas  to  press  both  thmnbs  into  the  neck,  one  on  each  side,  towards 
the  spine  ;  in  doing  so  he  doubtless  compressed  other  structures  beside 
the  carotid  arteries,  and  the  pain  caused  may  Avell  be  supposed  to  have 
been  concerned  in  the  rapid  restoration  of  the  patient  to  consciousness. 
Avhen  the  case  Avas  hysterical. 

When  Ave  are  called  to  a  patient  in  an  epileptic  attack  Ave  must  see  that 
his  clothes  are  loosened,  especially  about  his  neck,  and  we  must  take  pre- 
cautions to  prevent  his  injuring  himself.  We  may  try  to  keep  the  tongue 
from  being  bitten  by  putting  a  piece  of  india-rubber  between  the  teeth  ; 
but  there  is  the  risk  of  its  falling  back  into  the  throat  and  causing  suffoca- 
tion. A  thick  glove  or  the  sleeve  of  a  coat  is  safer.  Epileptics  Avho  are 
liable  to  attacks  in  the  night  should  be  careful  to  remove  false  teeth  from 
the  mouth  before  going  to  bed,  lest  they  should  become  impacted  in  the 
pharjmx  during  a  paroxysm. 

In  the  status  epilepticus  it  Avould  appear  that  the  best  remedy  is  the 
inhalation  of  the  nitrite  of  amyl.  Crichton  BroAvne  has  recorded  ten  cases 
in  which  he  employed  it,  and  eight  of  them  terminated  in  recovery.  The 
effects  of  the  remedy  Avere  of  the  most  striking  character.  He  adds  that 
he  has  found  no  other  plan  of  treatment  of  nearly  the  same  value  in  the 
status  epilepticus  as  inhalation  of  the  nitrite  of  amyl. 

For  instance,  a,  man,  aged  thirty, hetween  May  6th  and  10th  had  from  twelve  to  sixteen 
epileptic  fits  a  day.    On  the  11th  he  was  in  a  most  critical  condition ;  he  lay  on  his  ha.-k 
breathing  stertorously,  with  livid  purple  features,  and  streaming  with  perspiration  •  the 
pulse  was  140.  the  temperature  103°.    It  s  emed  useless  to  make  trh.l  of  the  nitrite  hut  as. 
a  forlorn  hope  he  was  made  to  inhale  five  drops  every  hour.  His  l.veathing  at  once  became 


EPl  LErs  Y — TREATMENT 


929 


less  laboured,  he  had  only  three  more  fits  that  day,  and  on  the  12th  there  were  gleams  of 
eonsciousness  while  the  pulse  and  temperature  fell.  On  the  14th  he  couUl  answer  questions, 
and  by  the  17th  the  fits  ceased,  and  he  passed  into  his  usual  state  of  health. 

The  withdrawal  of  a  few  ovinces  of  blood  has  sometimes  suddenly  re-- 
stored  to  consciousness  patients  who  were  in  a  state  of  profound  coma. 
Some  years  ago  a  striking  instance  of  this  kind  occurred  at  Guy's 
Hospital  in  the  practice  of  Sir  S.  Wilks.  Perhaps  the  undoubted  benefit 
of  venesection  in  apoplectic  epilepsy  may  explain  the  reputation  of  bleed- 
ing in  cases  of  cerebral  hfiemorrhage.  The  present  writer  has  seen  good 
results  from  the  practice  (•  Medico-Cliirurgical  Trans.,'  1891,  p.  151). 

(2)  For  the  prevention  of  epileptic  fits  in  those  who  are  liable  to  them — 
in  other  words,  for  the  cure  of  the  disease  epilepsy — the  bromide  of  potas- 
sium surpasses  all  other  drugs  in  efficiency.  Sir  Charles  Locock,  in  1857, 
was  the  first  to  recommend  it,  and  he  prescx-ibed  it  particularly  for  women 
in  whom  the  attacks  coincided  with  the  menstrual  periods.  But  subsequent 
observations  have  shown  that  there  is  no  such  limitation  of  its  curative 
power. 

It  is  given  in  doses  of  from  ten  to  thirty  grains  three  times  daily, 
and  it  must  be  continued  for  months,  or  even  for  two  or  three  years.  Its 
effect  is  sometimes  to  free  the  patient  from  the  liability  to  epileptic  attacks. 
In  other  cases  it  suspends  them  for  a  time,  or  diminishes  their  frequency 
and  severity,  but  when  it  is  suspended  they  soon  become  as  bad  as  before. 
In  yet  other  cases  it  does  good  for  a  time,  but  seems  to  lose  its  power, 
although  the  patient  may  go  on  taking  it.  Lastly,  in  a  few  instances, 
chiefly,  according  to  Gowers,  of  the  minor  form,  it  appears  to  be  alto- 
gether useless.  No  explanation  has  yet  been  found  for  the  varying  effects 
of  bromide  of  potassium  in  different  cases. 

Most  persons  can  take  from  ten  to  twenty  grains  of  bromide  of  potas- 
sium three  times  daily  without  suffering  any  ill  effects,  and  that  for  many 
consecutive  months  or  even  years.  These  are  the  patients  in  whom  epilepsy 
is  not  only  checked  but  cured.  In  some  cases,  however,  full  doses,  when 
long  continued,  and  occasionally  after  less  than  a  month,  produce  the  condi- 
tion called  Bromism.  It  was  well  described  by  the  late  Dr  Bazire  in  his 
translation  of  '  Trousseau's  Lectures  '  (vol.  i,  p.  100).  The  symptoms  are 
headache,  apathy,  impairment  of  the  special  senses  and  of  common  sensation, 
loss  of  sexual  appetite  and  vigour,  enfeeblement  of  muscular  power  in  the 
limbs,  tremor  of  the  hands,  and  impaired  action  of  the  heart.  A  young 
American  lady  once  came  under  the  writer's  care,  who,  after  taking  bromides 
for  several  years  to  cure  epilepsy,  had  fallen  into  a  dull,  stupid,  listless  con- 
dition, sitting  for  hours  without  speaking  or  moving,  and  incapable  of 
joining  in  society.  A  very  definite  symptom  of  bromism  is  anaesthesia  of 
the  velum  palati,  uvula,  and  pharynx,  which  may  be  tickled  without 
producing  deglutition.    The  conjunctiva  is  also  less  sensitive  than  usual. 

Another  remarkable  effect  is  the  production  of  a  cutaneous  eruption. 
This  more  or  less  closely  resembles  acne ;  it  consists  of  pustules  surround- 
ing hair-follicles,  and  arranged  in  patches  or  groups ;  they  dry  up  into 
laro-e  scabs,  beneath  which  the  skin  becomes  red  and  thickened.  A  case 
of  this  kind  is  depicted  on  the  forty-third  plate  of  the  Sydenham  Society's 
'  Atlas.'  In  that  instance  the  scalp  and  the  extensor  surfaces  of  the  limbs 
were  especially  affected  by  the  eruption,  but  the  fax3e  and  the  legs  are  more 
often  its  principal  seat.  This  unpleasant  effect  of  bromides  may  be  pre- 
vented or  mitigated  by  adding  arsenic  to  the  medicine. 
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One  is  not  infrequently  consulted  by  a  patient  Avho  has  just  had  a  first 
epileptic  attack.  The  bromide  should  then  be  prescribed  without  delay. 
If  one  were  to  lay  the  matter  in  all  its  bearings  before  the  patient  himself, 
he  would  certainly  wish  to  take  the  medicine  regularly  for  a  long  time, 
though,  in  the  event  of  no  further  attack  occurring,  it  must  always  remain, 
doubtful  whether  or  not  there  was  necessity  for  treatment. 

If  the  bromide  of  potassium  fails  to  check  the  recun-ence  of  attacks  of 
epilepsy,  although  given  in  large  doses  and  with  perseverance,  we  must  then, 
have  recourse  to  some  other  remedy;  and  perhaps  the  best  is  belladonna. 
This  Avas  strongly  recommended  by  Bretonneau  and  by  Trousseau.  At 
first  a  quarter  of  a  grain  of  the  extract  should  be  given  twice  or  three  times- 
a  day  ;  and  the  dose  should  be  gradually  increased.  At  one  time  a  patient 
of  Dr  Fagge  took  two  grains  three  times  daily  for  a  great  length  of  time, 
with  marked  benefit.  Trousseau  insists  that  belladonna  should  be  con- 
tinued for  a  long  period  if  its  value  is  to  be  tested  ;  a  year,  he  says,  is 
sometimes  scarcely  sufiicient  for  the  discovery  of  its  influence  ;  and  if  in  the 
second  year  there  should  be  some  improvement  it  may  be  worth  while  for 
the  patient  to  go  on  taking  it  for  three  or  even  four  years.  He  speaks  of 
it  as  completely  curing  the  disease  in  some  very  rare  cases  ;  but  Reynolds- 
never  knew  it  do  more  than  diminish  the  frequency  of  the  seizures. 

The  salts  of  zinc  are  useful  in  some  cases  of  epilepsy.  Wilks  has 
observed  more  than  one  case  in  which  the  patient  was  always  better  when 
under  their  influence.  Reynolds  speaks  favourably  of  the  oxide,  but  has 
seen  no  good  result  from  the  sulphate.    Gowers  also  prefers  the  oxide. 

The  nitrate  and  the  oxide  of  silver  have  been  recommended,  but  are 
probably  useless ;  and  one  must  not  forget  that,  taken  for  a  length  of 
time,  this  drug  will  stain  the  skin  of  a  bluish -black  colour.  It  is  believed 
that  these  preparations  may  be  administered  Avith  safety  if  the  course  is 
not  allowed  to  be  continued  for  more  than  six  weeks.  Thirty  A^ears  agO' 
the  writer  often  saw  an  American  about  London  Avho  had  been  castrated' 
and  afterwards  completely  blackened  by  nitrate  of  silver  in  the  hope  of 
curing  his  epilepsy.  His  skin  looked  as  if  it  had  been  polished  Avith  black- 
lead,  but  the  result  Avas  negative  so  far  as  the  disease  Avas  concerned. 

Another  and  more  recent  substitute  for  Bromides  is  Borax  in  full  doses. 
The  Avriter  has  more  than  once  found  it  apparently  efficacious,  and  it  has 
no  ill  effects. 

In  some  cases  the  introduction  of  a  seton  into  the  nape  of  the  neck  has 
led  to  the  suspension  of  epileptic  fits.  A  patient  in  Mary  Ward,  subject  to- 
epileptic  fits,  had  a  seton  put  in  her  neck ;  and  the  fits  ceased  entirely. 
After  more  than  a  year  the  seton  was  removed  and  they  reappeared ;  it  was 
again  inserted,  and  again  the  convulsions  ceased. 

The  application  of  ice  to  the  spine,  once  strongly  recommended,  was 
fully  tried  by  Reynolds,  and  Avas  found  to  be  useless. 

Trephining  is  a  dubious  remedy  in  cases  of  idiopathic  epilepsy,  though 
useful  in  Jacksonian  eclampsia  from  a  cortical  lesion  or  from  injury. 
Numerous  cases  like  the  two  cited  above  (p.  925)  are  on  record  of  the  good 
effects  of  the  operation  ;  but  the  prospect  is  far  better  Avhen  the  disease  is 
traumatic,  and  the  locality  for  the  operation  obvious. 

The  food  of  patients  suffering  under  epilepsy  should  be  light  and 
unstimulating,  and  their  meals  regular  and  leisurel3^  many  cases  re- 
ducing the  quantity  of  meat  has  been  folloAved  by  a  marked  decline  in  the 
number  and  severity  of  the  fits.    The  writer  knew  a  lady  who,  by  the  late 
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Dr  Radcliffe's  advice,  lived  on  vegetarian  diet  for  some  years;  and  the 
effect  in  checking  the  disease  was  most  satisfactory;  the  attacks  became 
fewer  and  slighter,  the  general  health  improved,  and  when  last  heard  of 
the  patient  had  been  well  for  several  years.  Experiments  on  the  in- 
fluence of  animal  food  were  made  at  the  West  Riding  Asylum  by  Dr 
Merson,  who  kept  a  certain  number  of  patients  for  a  month  on  a  diet  in- 
cluding much  meat,  and  then  for  the  same  period  on  one  in  Avhich  there 
was  none  at  all ;  there  was  no  marked  difference  in  the  number  of  fits,  but 
several  of  the  patients  were  mucli  more  dull  and  languid  when  taking 
animal  food  than  when  restricted  to  farinaceous  diet. 

Both  the  mind  and  the  body  of  epileptic  patients  should  be  kept  in 
exercise,  short  of  fatigue.  The  limbs  should  never  be  allowed  to  be  cold 
at  night.  It  is  said  that  nocturnal  seizures  have  been  prevented  by  a  prop 
being  put  under  the  upper  half  of  the  mattress,  so  as  to  keep  the  head  and 
shoulders  well  raised. 

In  cases  of  confinned  epilepsy,  the  patients  do  much  better  when  re- 
moved from  home,  or  hospital,  or  asylum,  to  farms  or  colonies.  These 
have  long  been  established  in  Holland,  and  have  now  been  opened  in  this 
country.  One  for  men  is  at  Chalfont,  in  Surrey,  and  another  for  women  at 
(lodalming.  A  large  colony  has  been  opened  at  Chelford,  in  Cheshire,  and 
the  London  County  Council  intends  to  establish  one  on  a  farm  in  Surrey. 

PAROXYfiMAL  Vertigo.*- — Yertigo,  or  giddiness,  is  observed  in  many 
diseases.  It  is  a  frequent  symptom  of  cerebral  tumours,  particularly 
those  of  the  cerebellum.  It  is  common  in  sea-sickness,  in  megrim,  and  in 
heart  disease.  It  is  a  physiological  result  of  a  blow  on  the  head,  of  the 
motion  of  a  vessel  on  the  sea,  or  of  a  swing,  and  also  of  cerebral  anaemia, 
whether  from  loss  of  blood,  or  chlorosis,  or  starvation.  It  occurs,  as  we 
have  seen,  in  both  the  severe  and  the  slighter  form  of  epilepsy.  Lastly,  it  is 
often  associated  with  defects  of  vision  and  paroxysmal  deafness,  and  may  in 
this  clinical  connection  be  considered  here. 

In  some  cases  of  visual  vertigo  the  patient  feels  as  though  he  were 
made  to  turn  round  and  round,  or  Avere  against  his  will  impelled  forwards, 
or  backwards,  or  to  one  side  ;  in  others  he  fancies  that  objects  are  revolving 
round  him.  He  remains  conscious,  and  remembers  all  that  occurs.  If 
he  has  had  previous  attacks,  he  may  be  well  aware  that  his  sensations  are 
illusive ;  yet  by  the  strongest  effort  of  his  will  he  is  incapable  of  over- 
coming their  effect.  In  a  first  attack  he  may  be  completely  deceived.  A 
patient,  who  happened  to  be  travelling  by  raihvay,  beheld  one  side  of  the 
carriage  suddenly  rise  four  or  five  feet,  and  throw  him  into  tlie  opposite 
corner.  He  naturally  supposed  that  thei-e  was  a  serious  accident ;  but 
in  reality  he  had  not  moved  from  his  seat.  A  patient  of  the  late  Dr 
Ramskill  while  walking  in  the  street,  suddenly  felt  the  pavement  uneven, 
with  alternate  depressions  and  elevations  over  which  he  seemed  to  be 
obliged  to  lift  his  feet ;  at  the  same  time  tlic  shop  windows  appeared  to  be 
moving  forwards,  and  the  passers-by  to  be  racing  past.  But  lie  also  felt 
o-iddv  in  himself  ;  and  the  two  forms  of  vertigo  above  described  are  not 
distinct  affections.    In  most  cases  both  are  experienced. 

*  Vertio-o  {veriere,  to  turn)  fvnswers  to  the  English  words  giddiness  or  swimming  of  the 

jjead,  Fr.  Vertige. —  Gei-m.  Schwindcl.    The  term  "paroxysmal  vertigo"  is  better  than 

"epileptic  vertigo,"  for  the  latter  has  been  used  as  a  synonym  for  the  less  severe  form  of 
epilepsy — the  petit  mal. 
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The  gait  is  unsteady  or  reeling;  the  patient  feels  afraid  of  running 
against  other  people  or  surrounding  objects ;  he  catches  hold  of  any 
sSpport ;  or  he  may  lose  his  balance  and  fall  to  the  ground.  Sometimes 
closing  the  eyes  removes  the  sensation  of  vertigo  for  the  time.  Nausea 
often  accompanies  the  attacks,  or  even  vomiting,  as  in  sea-sickness,  megnm, 
and  concussion  of  the  brain. 

Visual  vertigo  is  the  result  of  a  sudden  change  of  accommodation,  or 
of  looking  at  rapidly  turning  objects,  and  probably  depends  on  disturbance 
of  the  sense  of  equilibrium,  so  far  as,  in  a  vertical  plane,  it  is  derived  from 
the  ocular  muscles,  and  in  the  third  dimension  of  space  from  the  ciliary 
muscle. 

Auditory  vertigo. — Paroxysmal  vertigo  is  often  connected  with  deafness 
on  one  or  both  sides,  and  sensations  of  buzzing  or  singing  in  the  ears.  This 
connection  of  deafness  and  giddiness  has  been  long  known,  and  was  recog- 
nised in  his  own  case  by  Dean  Swift ;  so  that  neither  the  fact  nor  the  name  of 
auditory  vertigo  was  new,  when,  in  1861,  Meniere  recorded  in  the  '  Gazette 
Medicale '  some  remarkable  instances  of  this  kind,  and  offered  an  anato- 
mical explanation  of  the  symptoms.  Such  cases  have  since  received  the 
name  of  labyrinthine  vertigo  or  Meniere's  disease ;  but  the  prevalent  inter- 
pretation of  their  pathology  is  far  from  proved. 

In  the  first  place,  it  is  certain  that  affections  of  the  middle,  and  even 
of  the  external  ear  may  give  rise  to  attacks  of  giddiness,  faintness,  and 
sickness.  For  example,  in  the  '  Archives  of  Ophthalmology  and  Otology ' 
for  1871,  both  Knapp,  of  New  York,  and  Brunner,  of  Zurich,  mention  cases 
of  aural  catarrh  in  which  such  symptoms  appeared ;  and  Toynbee  many 
years  ago  asserted  that  cerumen  accumulated  in  the  external  meatus  might 
by  its  pressure  on  the  membrana  tympani  produce  similar  effects. 

In  the  great  majority  of  cases  of  auditory  vertigo,  however,  the  more 
accessible  parts  of  the  organ  of  hearing  are  free  from  disease.  If  the  deaf- 
ness is  of  one  ear,  a  tuning-fork  is  not  heard  on  that  side,  even  when  placed 
upon  the  teeth  or  upon  the  top  of  the  head.  It  is  hence  inferred  that  the 
seat  of  mischief  must  be  the  internal  ear. 

Here  some  interesting  physiological  observations  appear  to  find  their 
application.  Many  years  ago  Flourens  discovered  that  in  pigeons  and 
rabbits  section  of  the  semicircular  canals  causes  strange  disturbances  of 
equilibrium.  More  recently  Mach,  of  Vienna,  and  Crum  Brown,  of  Edin- 
burgh, showed  good  evidence  that  the  function  of  these  structures  is  to 
fuiTiish  the  impressions  which  form  the  principal  basis  of  our  knowledge  as 
to  the  relation  between  our  movements  and  those  of  surrounding  objects. 
They  also  showed  what  are  the  several  disturbances  of  equilibrium 
which  irritation  or  destruction  of  each  canal  may  be  expected  to  produce. 
Charcot  observed  a  case  of  paroxysmal  vertigo  in  which  the  lesion  was 
chiefly  in  the  left  ear,  and  in  which  the  direction  of  reeling  was  principally 
forwards,  but  sometimes  backwards,  while  occasionally  there  was  a  sense  of 
rotation  on  a  vertical  axis,  always  from  left  to  right.  This  last  would, 
presumably,  be  due  to  irritation  of  the  left  horizontal  ampulla,  while  move- 
ments forwards  and  backwards  would  answer  to  irritation  of  the  posterior 
and  superior  canals  respectively.  Destruction  of  the  same  parts  would 
produce  precisely  the  converse  effects;  and  thus  there  is  no  difficulty 
in  accounting  for  the  fact  that  some  patients  have  shown  a  tendency 
to  reel  towards  the  side  on  which  they  were  deaf.  In  either  case  the  actual 
movements  are  supposed  to  be  the  reflex  results  of  the  impressions  con- 
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veyed  from  the  several  canals,  impressions  which  under  normal  conditions 
balance  one  another,  but  do  so  no  longer  when  one  of  the  ampullae  is 
diseased  or  injured. 

Even  when  morbid  changes  in  the  meatus  or  tympanum  are  obviously 
present,  it  may  be  supposed  that  the  direct  cause  of  vertigo  is  disorder  of 
the  labyrinth  ;  for  pressure  upon  the  fenestra  ovalis  may  easily  cause  in- 
creased tension  in  the  semicircular  canals.  Thus  all  cases  of  "  auditory 
vertigo  "  might  come  to  be  included  under  labyrinthine  vertigo. 

It  is  due  to  Meniere  to  say  that  he  did  not  pretend  to  draw  attention  to 
the  fact  that  vei-tigo  is  apt  to  occur  in  thosr  who  suffer  from  deafness  or 
from  some  disease  of  the  internal  ear  ;  for  this  was  well  known  before. 
What  was  really  new  in  his  paper  was  that  he  endeavoured  to  show  that 
sudden  apoplectiform  symptoms  (including  transient  loss  of  conscious- 
ness) might  occur  in  a  person  previously  healthy,  might  be  followed  by 
deafness,  and  that  the  cause  of  such  attacks  might  be  an  affection  of  the 
internal  ear.  He  relates  several  cases  of  patients  who  fell  down  insensible, 
and  who,  when  they  recovered,  were  found  to  be  deaf ;  and  a  similar  instance 
has  been  since  recorded  by  Knapp. 

The  only  one  of  Meniere's  cases  in  which  a  iDost-mortem  examination  was 
made  is  the  tenth  and  last  of  his  series.  A  young  woman,  while  menstru- 
ating, imdertook  a  night  journey  outside  a  coach.  She  suddenly  became 
completely  deaf,  and  was  admitted  into  Chomel's  wards.  The  principal 
symptoms  were  constant  vertigo  and  vomiting.  She  died  on  the  fifth  day. 
At  the  autopsy  no  disease  could  be  discovered  in  the  nervous  centres ;  but 
the  semicircular  canals  in  each  ear  contained  a  reddish  plastic  substance. 

"  Surely,"  remarks  Dr  Fagge,  "  this  observation  is  very  inconclusive. 
Cases  in  which  an  autopsy  fails  to  reveal  a  satisfactory  explanation  for  cere- 
bral symptoms  present  during  life  are,  after  all,  not  very  rare ;  and  it  seems 
rash  to  assume  that  the  state  of  the  labyrinths  was  the  real  cause  of  the 
fatal  illness  in  Chomel's  patient.  Moreover,  as  Brunner  points  out,  even  if 
full  value  were  allowed  to  the  case  in  question,  one  could  hardly  take  it  as 
demonstrating  the  nature  of  those  other  cases  in  which  cerebral  symptoms 
come  on  suddenly  and  rapidly  pass  off.  In  these  it  has  been  supposed  by 
Knapp  that  haemorrhage  taites  place  into  the  semicircular  canals.  But 
since  the  deafness  is  often  simultaneous  in  the  two  ears,  the  blood  must  be 
effused  on  both  sides  at  or  about  the  same  time,  and  this  makes  the  ex- 
planation very  improbable.  It  is  true  that  haemorrhage  into  both  retinae 
occurs  in  cases  of  Bright's  disease;  but  surely  not  so  as  to  cause  sudden 
and  total  blindness."* 

Wilks  inclines  to  put  the  seat  of  auditory  vertigo  not  in  the  semicircular 
canals,  nor  in  the  branch  of  the  portio  mollis,  which  supplies  them,  but  in 
the  brain  itself.  This  view  applies  well  to  cases  of  Meniere's  disease  in  the 
stricter  sense  of  that  term ;  the  sudden  loss  of  hearing  may  be  attributed 
to  an  affection  of  the  auditory  centres  in  the  temporo-sphenoidal  lobes,  and 
the  giddiness  to  the  probably  adjacent  centre  for  equilibrium.  Whatever 
peculiarities  in  the  direction  of  the  vertigo  have  been  supposed  to  depend 
upon  affections  of  particular  ampullae,  can  be  referred  to  corresponding 
changes  in  the  centre,  for  here  each  canal  must  be  represented.! 

*  The  writer  once  saw  retinal  hfemorrhage  in  the  course  of  chronic  Bright's  disease 
cause  sudden  and  total  blindness;  but  in  that  patient  the  other  retina  had  been  long 
affected  without  his  knowledge. 

t  The  analogy  of  the  other  paroxysmal  neuroses  strongly  supports  Wilks's  view. 
Impairment  of  sight  is  a  frequent  symptom  of  migraine,  and  it  is  certainly  due  to  an 
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A  strong  argument  in  favour  of  Wilks's  vicAv  is  afforded  by  the  fact  that 
bromide  of  potassium  may  remove  both  the  giddiness  and  the  deafness  at 
the  same  time  ;  and  the  late  Mr  Hinton  recorded  in  1873  under  the  name  ot 
Meniere's  disease  a  case  in  which  paroxysmal  vertigo  and  sickness  had  been 
associated  with  only  transient  deafness,  and  in  which  all  these  three  sym- 
ptoms were  brought  back  together  by  the  patient  being  ordered  quinine. 

Kuapp  has  observed  that  in  certain  cases  the  impairment  of  hearing  is 
particularly  marked  for  certain  nmsical  tones,  those  of  the  middle  octaves 
being  distinctly  perceived,  while  those  of  the  lower,  and  still  more  those  of 
the  higher  octaves  are  heard  very  imperfectly.  He  regards  this  as  a  proof 
that  the  seat  of  the  affection  is  in  the  labyrinth ;  but  the  fore©  of  the  argu- 
ment is  not  obvious.  More  important  is  an  observation  of  Charcot's,  that 
some  patients  experience  sensations  of  vertigo  and  buzzing  in  the  ears  only 
so  long  as  the  deafness  is  partial,  and  lose  these  symptoms  as  soon  as  it 
becomes  complete.  This,  however,  is  not  always  the  case,  for  a  patient  of 
the  writer's  who  was  permanently  deaf  with  one  ear,  became  the  subject  of 
vertigo  as  the  other  gradually  became  deaf  also;  until,  Avith  paralysis  of 
both  cochlear  and  utricular  branches  of  the  portio  mollis,  the  deafness  was 
complete,  and  the  tinnitus  and  vertigo  constant.  Even  if  we  admit  that 
in  some  of  these  cases  the  labyrinth  in  the  internal  ear  is  really  the  part 
primarily  affected,  the  same  thing  need  not  be  true  of  the  "  apoplectiform  " 
cases.  Epilepsy  and  migraine  may  be  excited  In-  a  A-ariety  of  causes,  and 
Avhy  not  paroxysmal  A^ertigo? 

Hinton  published  nine  cases  of  vertigo,  mostly  paroxysmal,  and  asso- 
ciated Avith  deafness,  tinnitus,  and  nausea  or  vomiting,  in  the  '  Guy's  Hos- 
pital Reports'  for  1873  (vol.  xviii,  p.  193).  In  some  of  these  the  hearing 
Avas  affected  on  both  sides,  and  in  two  (Cases  3  and  9)  the  perception  of 
certain  musical  sounds  was  definitely  impaired. 

Dyspeptic  vertigo. — We  may  describe  this  "  gastric  "  or  "  bilious  "  ver- 
tigo as  distinct  from  other  varieties  of  giddiness  ;  but  it  does  not  appear 
to  differ,  except  in  origin,  from  that  which  depends  on  deafness.  Wilks 
remarked  that  the  vertigo  caused  by  bilious  derangement  occurs  chiefly 
Avhen  the  patient  stoops  or  lays  his  head  upon  the  pilloAv,  and  ceases  Avhen 
he  stands  upright ;  but  this  distinction  is  not  constant. 

A  classical  instance  of  vertigo,  nausea,  deafness  and  pains  in  the 
head,  coming  on  as  a  paroxysmal  disease  early  in  life  and  persisting  until 
old  age  and  senile  imbecility  came  on,  is  that  of  Dean  Swift.  Dr  Wick- 
ham  Legg  and  Dr  Bucknill  independently  argued  in  favour  of  its  being  a 
typical  case  of  Meniere's  disease  :  but  we  have,  of  course,  no  knowledge  of 
the  condition  of  the  labyrinth.  Swift's  account  of  the  origin  of  his  attacks 
in  a  fit  of  indigestion  Avhile  he  Avas  living  Avith  Sir  William  Temple  would 
point  to  vertigo  a  stomaclio  heso* 

In  some  cases  the  ingestion  of  food  Avhich  disagrees  Avith  the  patient 
leads  so  quickly  to  SAvimming  in  the  head  that  the  connection  cannot  be 


presented  a  combination  of  the  two  neuroses,  the  nerve-storm  spreading  beyond  its  usual 
limits  and  cncroacl)ing  upon  the  area  concerned  in  migraine.  So  also  in  the  "apoplecti- 
form" cases  described  by  Meniere,  we  may  account  for  the  loss  of  consciousness  by 
supposing  that  the  disturbance  spread  over  the  hemispheres,  as  in  epilepsy.— C.  H.  F. 

*  "I  was  seized  with  so  cruel  a  fit  of  that  giddiness  "  ("and  weakness  and  sickness  in 
ray  stomach")  "which  at  times  has  pursued  me  from  my  youlh,  that  1  was  forced  to  lie 
•down  on  a  bed  for  two  hours"  (Dec.  17, 1734). 
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■overlooked.  Murcliison  mentions  a  medical  friend  of  hk,  a  sufferer  from 
gout,  and  who,  Avhenever  he  drank  a  cup  of  tea  or  a  ghiss  of  champagne, 
was  seized  with  sudden  giddiness ;  his  head  felt  empty,  neighbouring  objects 
seemed  to  whirl  about  him,  and  he  liad  to  lay  hold  of  something  to  prevent 
falling.  After  a  few  seconds  or  minutes  the  attack  passed  off,  but  in  many 
patients  the  vertigo  often  lasts  longer. 

Dr  Ramskill  recorded  the  case  of  a  mercbaiit  who  was  one  day  quietly  walking  in  the 
c-it.v  from  one  office  to  another,  when  he  was  seized  witli  giddiness,  so  that  he  reeled,  and 
had  to  lay  liold  of  a  post  which  was  near  at  hand.  In  a  few  hours,  after  a  purge,  he 
became  better,  but  he  felt  weak  and  shaken,  and  complained  of  a  heavy  diffused  lieadache. 
About  three  hours  before  the  attack  he  had  eaten  hastily,  and  with  imperfect  mastication, 
a  breakfast  of  which  sausages  and  Devonshire  cream  formed  a  part;  anil  to  this  the  vertigo 
was  ascribed,  no  doubt  with  justice.  Yet,  during  the  following  month,  the  same  patient 
had  five  similar  attacks,  not  one  of  which  could  be  traced  to  any  such  cause,  he  having  in 
the  meantime  become  very  particular  as  to  his  diet.  There  were  no  positive  signs  of  gastric 
disorder:  the  proof  was  the  success  of  treatment  directed  to  the  digestive  organs. 

A  second  medical  friend  of  Dr  Murchison's,  who  had  never  had  gout,  was  seized  with 
dimness  of  sight  every  night  while  writing.  He  took  iron  and  quinine  without  any  benefit. 
Ho  was  advised  to  give  up  practice  for  a  time,  and  try  the  effect  of  a  change  of  air;  but 
wlule  he  was  making  up  his  mind  to  so  serious  a  step,  he  took  a  few  grains  of  blue  pill, 
and  his  symptoms  at  once  disappeared. 

Other  forms. — Trousseau  quotes  from  Boerhaave  the  case  of  a  man  who, 
during  two  years,  was  seized  with  symptoms  of  vertigo  whenever  he 

-attempted  to  stand  up.  In  vain  had  the  ablest  practitioners  attempted  to 
oure  him.    He  had  a  first  attack  of  gout,  and  from  that  time  the  giddiness 

•ceased. 

Vertigo  may  replace  other  paroxysmal  neuroses.  Giddiness  is  occasion- 
ally present  during  the  paroxysms  of  migraine ;  and  Dr  Liveing  refers  to 
two  cases,  in  each  of  which  an  attack  of  intens^e  vertigo,  of  short  duration, 
several  times  replaced  the  ordinaiy  sick  headache. 

Idiopathic  or  essential "  vertigo  appears  sometimes  to  be  transmitted 
by  inheritance.  One  of  Dr  Ramskill's  patients  suffering  from  vertigo  had  a 
father,  aged  seventy-one,  Avho  had  been  subject  to  it  for  thirty-five  years ; 
and  who  also  was  subject  to  asthma.  Another  patient  suffered  for  three 
years  from  hereditarv'^  vertigo,  for  Avhich  no  other  cause  could  be  dis- 
covered, and  which  resisted  all  treatment.  It  is  true  that  in  that  case  the 
giddiness  after  a  time  became  almost  continuous  ;  and  persistent  vertigo  is 
most  often  due  to  obstructive  disease  of  the  cerebral  arteries.  Neverthe- 
less a  case  is  recorded  by  Charcot  ('  Progres  Med.,'  ii)  of  a  woman,  aged 
fifty-one,  who  had  for  six  years  suffered  from  continuous  vertigo.  It  did  not 
intermit  even  at  night,  and  was  so  severe  that  she  could  neither  walk  nor 
stand,  for  the  slightest  movement  of  her  head  made  her  clutch  at  surround- 
ing objects  for  support.  The  complaint  had  lasted  twenty-six  years;  but 
for  a  long  time  it  only  occurred  in  paroxysms.  She  had  disease  of  the  tym- 
panum on  each  side. 

Treatment. — Bromide  of  potassium  is  of  more  service  than  any  other 
medicine  in  treating  vertigo,  and  its  vahie  is  sometimes  as  striking  as 
in  epilepsy  itself.  Many  aural  surgeons  use  chloride  of  ammonium  for 
those  cases  of  vertigo  associated  with  deafness.  In  April,  1890,  the 
writer  had  a  marked  case  of  paroxysmal  vertigo  in  Philip  Ward,  with 
severe  headache,  tinnitus,  and  temporfiry  deafness  with  vomiting,  but  with 
no  evidence  of  organic  disease  of  the  brain  or  the  ear.  The  patient,  a 
man  about  fifty,  had  been  subject  to  the  attacks  for  several  months,  and 
.recovered  rapidly  under  moderate  doses  of  bromides. 

Inquiry  must  be  made  for  symptoms  of  dyspepsia  or  of  gout.   A  good 
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plan  is  to  give  a  few  grains  of  bicarbonate  of  soda  or  bismuth,  with  aro- 
matic spirits  of  ammonia  in  chloroform  water.  Blue  pill,  with  or  without 
colchicum,  sometimes  works  marvels.  Wine  is  valuable  in  senile  vertigo. 
One  of  Charcot's  patients  was  cured  in  two  months  by  fifteen  grains  of 
quinine  daily ;  but  in  a  very  characteristic  case  of  auditor}-  vertigo  under 
the  writer's  care  the  patient  had,  by  Professor  Charcot's  advice,  taken 
quinine  in  full  and  rejieated  doses  without  the  least  benefit. 

Paroxysmal  Mania.* — There  is  a  paroxysmal  neurosis  in  which  the 
attacks  take  the  form  of  transitory  mania.  A  good  example  was  recorded 
by  Dr  Maclaren  in  the  '  Medical  Times  and  Gazette '  for  1876. 

The  patient  was  a  slightly  built  lady,  aged  forty-three,  witii  winning  manners  and  a 
soft  quiet  voice.  She  was  characterised  by  exalted  reliofious  feelings  and  morbid  sensitive- 
ness. She  would  be  reading  her  Bible  and  talking  gently  to  her  attendant,  when  suddenly, 
without  a  moment's  warning,  she  would  throw  the  book  out  of  the  window,  and  make  a 
rush  to  run  her  head  into  the  fire;  or  she  would,  perhaps,  turn  on  the  attendant  and  try  to 
strangle  her.  She  would  then  struggle  on,  keeping  all  the  time  perfectly  silent,  or  uttering 
only  an  occasional  word  of  Scripture,  until  she  was  exhausted,  or  until  by  a  kind  of 
awakening  she  became  restored  to  her  former  condition.  Sometimes  in  the  attacks  she 
would  expose  her  person.  During  the  intervals  she  had  little  or  no  recollection  of  what 
she  had  done. 

One  peculiarity  of  the  paroxysms  in  this  case  was  that  in  each  of  them  the  patient 
made  efPorts  to  get  at  one  particular  picture,  which  at  other  times  excited  no  emotion.. 
Thus  it  seemed  that  she  followed  out  in  successive  attacks  trains  of  thought  of  which  she 
had  no  knowledge  during  the  intervals;  and  her  condition  might  so  far  be  termed  one  of. 
"  dual  consciousness." 


Trousseau  gives  the  following  instances  : 

A  gentleman  was  attending  a  literary  meeting  at  the  Hotel  de  Ville,  when  he  ran  out 
and  walked  for  some  minutes  on  the  quays,  avoiding  with  success  both  the  carriages 
and  the  passers  by.  Wlien  he  recovered  he  (bund  that  he  had  neither  greatcoat  nor  hat; 
he  returned  to  the  room  and  resumed,  with  a  perfectly  lucid  mind,  the  historical  discussion 
in  wliich  he  had  before  taken  an  active  part. 

The  same  patient,  a  magistrate,  was  presiding  at  a  provincial  tribunal,  when  he- 
suddenly  got  up,  muttered  a  few  unintelligible  words,  and  went  into  another  room.  He 
was  followed  by  the  usher,  who  saw  him  make  water  in  one  corner,  after  which  he  returned 
to  his  seat. 

Another  patient  of  Trousseau's,  an  architect,  used  often  to  have  an  attack  while  walking 
across  a  narrow  plank  at  a  height  from  the  ground.  He  never  met  with  any  accident, 
although  he  would  run  rapidly  over  the  scaffolding,  shrieking  out  his  own  name  in  a  loud 
abrupt  voice.  A  moment  afterwards  he  would  resume  his  occupation  and  give  orders  to 
his  workmen,  without  any  recollection  of  what  had  occurred  to  him. 

Most  patients  subject  to  paroxysmal  mania  have  before  suffered  from  th»- 
petit  mal,  if  not  the  haut  mal.  Hughlings  Jackson,  indeed,  believes  that  a 
transitory  epileptic  paroxysm  really  occurs  each  time  before  the  mental  sym- 
ptoms develop  themselves.  In  other  words,  he  thinks  that  the  affection  is- 
identical  with  that  form  of  mania  which  sometimes  follows  an  epileptic  fit 
(p.  918).  This  view  supposes  that  the  necessary  condition  for  the  occur- 
rence of  the  mental  disorder  is  the  removal  of  the  control  of  the  highest 
centres,  which  are  exhausted  ])y  the  discharge  during  the  fit. 

Even  when  paroxysmal  mania  occurs  in  those  Avho  are  subject  to 
frequent  epileptic  fits,  one  may  be  unable  to  ascertain  the  fact  at  the 
time.  It  often  happens  that  a  patient  in  this  condition  is  bvoucrht  to  a 
hospital  by  the  police,  and  it  may  be  im]iossible  for  one  to  say  whether  he 
is  an  epileptic,  or  drunk,  or  suftering  from  meningeal  hfemorrhage. 

*  ^//«o«y?;!.v.  —  Epileptiform  mania  —  Paroxysmal  insanity  —  Furor  cpilcptieus. 


PAROXYSMAL  MANIA 


937: 


Jackson  recoi-ds  an  interesting  case  of  a  woman  who  was  brought  to  the  London 
Hospital  in  a  maniacal  state,  with  a  deep  gash  in  the  left  arm,  by  which  the  elbow-joint 
was  opened.  She  accused  different,  people  of  having  infiicted  this  wound  upon  her,  but  it 
was  ascertained  beyond  doubt  that  she  had  done  it  herself.  She  had  been  cutting  bread 
for  her  children's  tea  when  she  suddenly  sent  them  all  out  of  the  room.  A  short  time 
afterwards  she  was  found  lying  in  a  pool  of  blood  on  the  floor.  On  the  following  day  she 
was  rational,  but  furious  mania  returned  several  times  during  the  next  week.  Ou  inquiry 
It  was  ascertained  that  she  had  been  subject  to  epilepsy,  in  both  the  minor  and  graver  forni. 

A  patient  suffering  from  this  form  of  disease  is  liable  to  lind  himself  in 
the  hands  of  the  police  for  some  offence  committed  during  the  i)aroxysm  ; 
and  although  to  a  skilled  medical  observer  it  is  evident  that  he  is  irrespon- 
sible, there  will  be  difficulty  in  maldng  this  clear  to  others.  Jackson  has, 
done  much  towards  the  elucidation  of  such  cases  bv  studving  other  instances 
m  which  the  acts  iDerformed  are  not  criminal  but  absurd  ;  they  may  be 
marked  by  precisely  the  same  adaptation  of  means  to  ends,  and  yet  they 
leave  no  trace  on  the  memory,  and  were  performed  without  the  actor's 
intention  or  even  knowledge. 

Thus  one  of  his  patients  had  been  talking  about  supper,  and  it  had  been  agreed  that  he 
and  his  wife  should  iiave  some  cold  fowl,  and  her  sister  some  cocoa.  Soon  afterwards  he 
felt  the  symptoms  of  an  attack  and  sat  down  on  a  chair  against  the  wall  of  the  kitchen,^ 
where  he  happened  to  be.  He  remembered  nothing  further,  but  his  sister-in-law  came  in 
and  found  him  standing  by  the  table  mixing  cocoa  in  a  dirty  gallipot,  which  was  half  filled 
with  bread  and  milk  for  the  cat,  and  stirring  the  mixture  with  a  mustard-spoon,  which  he 
could  not  have  obtained  except  by  going  to  the  cupboard  for  the  purpose.  If  the  object 
fetched  had  been  a  knife,  and  if  he  had  inflicted  some  injury  with  it,  this  purposive  action 
would  have  seemed  a  strong  point  against  him. 

Jackson  himself  admits  that  the  form  taken  by  a  man's  mental  auto-- 
matism  during  the  paroxysm  depends  very  much  on  his  previous  character. 
A  savage  and  suspicious  man  would,  when  his  higher  faculties  were  tem- 
porarily in  abeyance,  be  more  likely  to  kill  some  one  than  to  mix  cocoa, 
for  his  sister-in-law.    Indeed,  the  actions  performed  during  a  state  of  un- 
consciousness are  sometimes  exactly  those  which  would  have  been  per- 
foraied  if  the  patient  had  been  in  full  possession  of  his  faculties.    The  man 
last  referred  to  had  on  another  occasion  ordered  dinner  at  an  eating-house, 
when  his  mental  condition  underwent  a  change,  and  he  remembered  nothing 
more  until  he  found  himself  at  his  desk  in  the  office,  feeling  rather  confused. 
He  had  to  go  to  the  place  and  ask  whether  he  had  had  his  dinner,  and  he- 
then  found  that  he  had  eaten  it  and  paid  for  it,  and  that  neither  landlady - 
nor  waiter  had  noticed  any  peculiarity  about  kini. 

In  other  cases  the  patient  goes  through  ordinary  actions  in  an  absurd! 
way.  Thus  another  of  Dr  Jackson's  patients,  while  in  an  omnibus,  was  one 
day  observed  to  blow  his  nose  upon  a  piece  of  paper,  and  when  he  got  out 
he  gave  the  conductor  £2  10s.  instead  of  the  usual  coppers.  A  third  patient 
one  day  found  the  extinguisher  of  a  candle  in  his  waistcoat  pocket.  For 
some  years  he  invariably  looked  at  his  watch  after  each  fit,  and  he  must^ 
in  an  attack,  have  mistaken  the  extinguisher  for  his  watch. 
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SUNSTKOKli,  AND  THE  EFFECTS  OF  J)1{1NK,  OPIUM,  ETC. 

"And  when  tlic  child  was  grown,  it  fell  on  a  day  that  ho  went  out  to  his  father  to 
the  reapers.  And  he  said  unto  his  father,  *My  head,  niy  head!'  And  he  said  to  a  lad, 
'Carry  him  to  his  mother.'  And  when  he  had  taken  him,  and  brought  him  to  his  mother, 
he  sat  on  her  knees  till  noou,  and  then  died." — 2  Kings  iv. 

"  O  iluit  men  should  put  an  enemy  into  their  mouths  to  steal  away  their  brains ! " 

Othello. 

"  1  paused  seasonably  :  but  with  a  difficulty  that  is  past  all  description.  Nothing  short 
of  mortal  anguish  in  a  physical  sense  it  seemed,  to  wean  myself  from  opium;  yet,  on  the 
other  hand,  death  through  overwhelming  nervous  terrors,  death  by  brain  fever  or  by 
lunacy,  seemed  too  certainly  to  besiege  the  alternative  course." — De  Quincey. 

Heat-stroke. — Origin  and  'pathology — Sympioms  of  the  cardiac  and  cerebro- 
spinal forms — Prognosis — Sequelce — Pathology — Diagnosis — Treatment. 

Alcoholic  Neuroses. — Delirium  tremens — its  symptoms  and  course — prognosis 
and  treatment — Chronic  alcoholic  poisoning — its  symptoms  and  course — ante- 
cedents— diagnosis  and  treatment. 

Narcotic  Neuroses. — Opiium-eating — Tlie  morphia  habit — Symptoms  and 
results — Treatment — Neuroses  due  to  other  narcotic  drugs. 

Neuroses  from  lead  poisoning — from  Arsenic — from  Mercury — from  Zinc. 

Before  concluding  the  long  series  of  functional  disorders  of  the  nervous 
system,  we  must  find  room  for  some  Avhich  are  the  direct  result  of  external 
■disturbing  causes,  namely,  heat  and  poisons. 

Heat-stroke.* — That  exposure  to  intense  heat  is  sometimes  followed 
by  alarming  or  fatal  cerebral  symptoms  is  well  known.  The  affection 
is  not  uncommon  in  the  hotter  parts  of  India  and  China,  and  is  also  frequent 
during  the  hot  season  in  New  York  and  in  Australia;  but  heat-stroke  is 
very  rare  even  during  the  hottest  simimers  in  England,  and  is  far  from 
common  in  the  South  of  Europe  or  in  South  Africa. 

The  common  terra  "  Sunstroke  '"'  is  inaccurate,  for  the  direct  rays  of 
the  sun  are  not  required  to  produce  it ;  it  often  comes  on  at  night  if  the 
temperature  is  very  high,  particularly  Avhen  a  number  of  persons  are  crowded 
together,  as  among  soldiers  in  barracks,  or  sailors  or  emigrants  on  board 

*  ,S;(/«o»^i«*.— Solis  ictus— Insolatio—Siriasis— Sunstroke  —  Heat-apoplexy  —  Thermic 
•ever.— i?^;-.  Coup  de  sjleil-La  calenture  (in  part).— Gcrw.  Hitzschlag,  Sonuenstich. 


JIEAT-SI'IJOKIO 


939 


ship.  Sir  Joseph  Fayrer  has  seen  it  at  Aden  among  the  stokers  in  the 
engine-rooms  of  the  Red  Sea  steamers.  Heat-stroke  is  therefore  a  better 
name. 

As  might  be  expected,  this  disease  often  attacks  several  men  simul- 
taneously or  in  rapid  succession.  Maclean  witnessed  many  soldiers  of  the 
98th  Regiment  struck  down,  of  whom  about  fifteen  died  on  the  spot,  in 
taking  possession  of  a  steep  hill  in  China  in  18i2. 

But  the  men  who  suffer  from  heat-stroke  appear  to  be  never  more  than 
a  minority  of  those  who  are  exposed  at  the  same  time  to  the  sun's  rays. 
This  depends  upon  the  fact  that  it  is  not  the  degree  of  heat  of  the  air 
but  that  of  the  tissues  which  determines  the  symptoms.  So  long  as  heat  is 
given  off  freely  from  the  skin  by  radiation,  conduction,  and  evaporation, 
and  from  the  kuigs  by  evaporation,  the  body-temperature  does  not  rise 
above  normal ;  and  Dr  Fordyce  proved  in  his  well-known  paper  before  the 
Royal  Society  that  men  can  exist  without  danger  in  a  room  so  hot  as  to  cook 
<a  mutton  chop.  Maclean  remarks  that  the  closely  shaven  heads  of  the 
Chinese  bear  the  hottest  sun  without  ill  eft'ects,  although  it  is  true  that  they 
generally  use  their  fans  to  keep  up  a  free  current  of  air  about  their  faces. 
Sportsmen  in  India  expose  themselves  to  very  high  temperatures  Avith  com- 
parative impunity  so  long  as  they  take  care  to  wear  light  clothes,  to  protect 
the  head  and  neck,  and  to  abstain  from  stimulants.  Thus  it  is  of  the 
highest  importance  that  soldiers  and  others  who  have  to  bear  fatigue  in 
hot  climates  should  be  suitably  dressed,  and  should  have  no  accoutrements 
which  can  interfere  with  the  play  of  the  lungs. 

More  than  one  observer  has  noticed  that  fat  and  heavy  men  are  most 
apt  to  sufi'er  from  sunstroke.  Apart  from  crowding  and  defective  ventila- 
tion, exhaustion  from  prolonged  exertion  is  a  predisposing  cause.  An  attack 
seems  more  likely  to  occur  when  the  air  is  loaded  with  moisture,  since  this 
must  interfere  with  evaporation  from  the  skin ;  but  there  was  extreme  dry- 
ness at  the  time  of  an  outbreak  which  Surgeon-General  Longmore  saw  at 
Barrackpore.  Europeans  are  supjDosed  to  be  more  likely  to  suffer  from  the 
disease  when  they  have  only  been  a  short  time  in  India,  but  this  is  only 
because  they  are  unaware  of  the  necessary  precautions  or  despise  the 
advice  of  otliers.  There  is  good  evidence  that  natives  are  by  no  means 
free  from  heat-strokes,  and  the  same  is  true  of  the  negroes  in  America. 

Symptoms. — The  symptoms  of  heat-stroke  vary  in  different  cases. 

There  is  a  cardiac  "  form,  in  which  the  man  falls  down  suddenly  in- 
sensible, and  after  a  few  hurried  gasping  respirations,  death  by  syncope 
takes  place.  Dr  Morehead  also  describes  milder  cases,  in  which  a  sense  of 
prostration  and  faintness  is  experienced,  with  vertigo,  dimness  of  vision, 
dilated  pupils,  and  drowsiness.  The  patient  can  be  roused  by  speaking  to 
him,  pinching  him,  or  sprinkling  his  face  with  cold  water.  There  is  con- 
striction of  the  chest,  with  sighing  respiration,  a  sense  of  weight  or  sinking 
at  the  epigastrium,  nausea,  and  sometimes  vomiting.  The  face  and  lips 
are  pale ;  the  skin  generally  cold  and  clammy  ;  the  pulse  feeble,  and  gene- 
rally slow.  Under  judicious  management  such  cases  often  recover ;  but 
sometimes  the  pulse  sinks,  the  breathing  becomes  more  sighing  and  irre- 
gular, and  death  follows,  with  or  without  convulsions.  "  Cardiac  "  cases 
seem  to  be  met  with  only  among  those  Avho  are  attacked  in  consequence  of 
direct  exposure  to  the  sun's  rays.  When  recovery  takes  place,  it  is  complete 
and  leaves  no  sequela3. 

There  is  a     cerobro-spinal "  form,  of  which  coma  is  the  principal 
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feature.  This  often  eouies  on  gradually.  It  3iiay  be  preceded  by  nausea, 
and  loathing  of  food,  giddiness,  congestion  of  the  eyes,  extreme  debility, 
and  (as  more  than  one  observer  has  noticed)  an  unusual  frequency  of 
micturition.  "  I  cannot  hold  my  water  "  is  said  to  have  been  in  a  large 
number  of  cases  the  first  thing  complained  of.  Maclean  speaks  of  the 
attack  beginning  with  a  delirious  shout  of  laughter,  or  an  attempt  to  escape 
from  an  imaginary  danger  :  headache,  he  says,  is  seldom  present.  When 
heat-stroke  attacks  a  man  sleeping  in  barracks,  the  first  thing  his  comrades 
notice  is  his  stertorous  breathing  ;  he  is  then  already  insensible,  with,  con- 
tracted pupils,  deeply  congested  conjunctivje,  and  a  quick  sharp  pulse.  As 
far  back  as  1860  Dr  Morehead  noticed  that  the  skin  was  pungently  hot  to 
the  close  of  these  cases,  and  for  some  time  after  death.  It  is  now  known  that 
the  condition  is  really  one  of  hyperpyrexia ;  and  in  consequence  the  name 
of  "  thermic  fever  "  has  been  proposed  for  this  condition.  Three  instances 
of  this  form  of  the  disease  occurred  in  1876  at  Bristol,  and  were  fully 
recorded  in  the  "  Lancet '  by  Dr  Shingleton  Smith  and  Dr  E.  L.  Fox.  They 
seem  to  have  presented  the  symptoms  of  "  thermic  fever,"  as  it  is  described 
by  those  who  are  familiar  with  sunstroke  in  India. 

One  of  them  was  in  a  man,  aged  forty-five,  who  had  heon  turning  a  winch  on  board  a 
steamship,  exposed  to  the  full  glare  of  the  sun,  from  8  a.m.  The  temperature  in  the  shade 
was  from  92'3°  to  96°.  At  one  o'clock  he  felt  unwell,  and  began  to  talk  incoherently  and 
to  throw  his  arms  and  legs  about.  He  had  been  drinking  water  freely.  He  was  admitted 
into  the  hospital  half  an  hour  later,  and  he  was  then  comatose,  with  pin-point  pupils;  the 
temperature  was  then  107" ;  the  pulse  160,  weak  and  intermitting ;  the  breathing  laboured  ^ 
the  face  not  flushed;  the  skin  sweating.  At  twelve  minutes  past  two  the  thermometer 
registered  109°.  Under  energetic  treatment  the  temperature  gradually  fell  to  100"4°;  the 
pupils  became  normal  and  afterwards  dilated ;  but  the  pulse  failed  more  and  more,  until  it 
could  not  be  counted,  and  at  7.40  he  died. 

On  the  same  day,  another  man,  aged  thirty-five,  was  taken  into  the  same  hospital 
in  a  state  of  only  partial  consciousness,  with  general  muscular  tremor,  soon  followed  by 
convulsions  and  opisthotonos.  His  temperature  was  then  110*2° ;  his  pulse  was  too  rapid 
and  too  feeble  to  be  counted.  He  died  twenty  minutes  later,  the  thermometer  at  that 
time  registering  111°. 

Two  days  afterwards  a  third  case  was  admitted,  at  2.30  p.m.,  in  the  person  of  a  man, 
aged  fifty-five,  who  had  been  driving  a  hearse,  when  he  fell  backwards,  and  the  reins 
dropped  from  his  hiinds.  He  was  comatose;  there  was  tonic  spasm  of  the  muscles  of  the 
legs;  the  pupils  were  contracted,  but  sensible  to  light.  The  temperature  at  2.40  was 
106-4°;  at  2.50  it  was  107°.  The  pulse  was  141;  the  breathing  was  stertorous  and  at  the 
rate  of  27  in  the  minute.  Under  treatment  the  temperature  quickly  fell;  at  3.25  it  was 
102°,  at  3.40  it  was  100°.    In  this  instance  recovery  took  place. 

Dr  Morehead  speaks  of  a  "  mixed  form  "  of  heat-stroke,  in  which  the 
symptoms  are  a  variable  combination  of  those  of  the  other  two  forms, 
while  admitting  that  these  are  only  varieties  of  the  same  disease. 

Sir  Joseph  Fayrer  distinguishes  syncopal,  asphyxial,  and  hyperpyrexia! 
varieties  of  heat-stroke  as  observable  in  India. 

It  is  well  known  that  seqitelce  of  a  very  serious  kind  are  not  infrequent. 
Those  mentioned  by  Maclean  are  persistent  headache,  a  chorea-like  affection, 
of  the  muscles,  generally  those  of  the  forearms  and  hands  ;  epilepsy,  parti- 
cularly in  those  who  have  inherited  a  tendency  to  that  disease  or  have  had 
fits  in  youth;  and  mental  weakness. 

F atal  event. — When  heat-stroke  ends  in  the  patient's  death,  this  gene- 
rally occurs  within  nine  hours,  but  sometimes  not  until  towards  the'  end 
of  the  second  day.  The  average  mortality  of  the  disease  is  estimated  at 
from  45  to  50  per  cent.  Fatal  relapses,  after  recovery  from  incomplete 
coma,  are  not  infrequent;  so  that  cases  which  seem  to  be  doing  well  require. 
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to  be  carefully  watched  with  the  thermometer  until  the  skin  becomes  moist 
and  cool. 

Anatomy. — The  usual  i)ost-mortem  appearances  are  not  distinctive.  We 
find  reports  of  congestion  of  the  viscera,  and  the  blood  is  said  always  to 
remain  fluid.  In  twenty-five  cases  of  death,  out  of  forty-eight  of  heat-stroke, 
among  the  troops  at  Assouan  in  1886,  Surgeon  Douglas  Hunter  remarked 
th.e  following  conditions  afier  death :  — intense  lividity  of  the  surface  and 
ecchymosis  of  the  conjunctivae ;  venous  engorgement ;  muscles  of  dark 
colour.  In  only  one  case  was  meningitis  observed;  and  then  there  was 
an  interval  between  the  exposure  and  the  onset  of  symptoms. 

In  1856  there  was  in  Guy's  Hospital  a  sailor  who  four  years  previously, 
when  crossing  the  equator,  had  been  attacked  by  sunstroke  in  company 
with  another  man  who  died.  He  himself  came  to  in  a  few  hours,  but  he 
could  not  speak  for  a  month  afterwards,  and  for  a  time  he  lost  the  use 
of  his  right  arm  and  leg.  From  all  these  symptoms,  however,  he  had 
perfectly  recovered  ;  and  he  was  now  suffering  from  renal  dropsy,  which  at 
length  proved  fatal.  At  the  autopsy  Dr  Wilks  found  the  arachnoid  opaque 
and  murked  with  white  spots,  the  ependyma  granular,  and  an  excess  of 
fluid  in  the  brain.  It  is  to  be  noted,  however,  tliat  the  vessels  at  the  base 
were  much  diseased,  so  that  the  morbid  appearances  may  have  been  un- 
connected with  heat-stroke. 

Patliology. — Dr  Norman  Chevers  and  some  other  Indian  physicians  have 
attempted  to  ally  sunstroke  to  malignant  malarial  fever,  while  others  have 
seen  some  relation  between  it  and  cholera ;  but  the  opinion  of  Sir  Joseph 
Fayrer,  and  of  most  of  those  familiar  with  the  disease,  is  that  it  is  a  physio- 
logical result  of  overheating  the  body.  More  recentty  an  article  has 
appeared  by  Dr  Sambon  ('  Brit.  Med.  Journ.,'  March  19th,  1898,  p.  714) 
advocating  the  recognition  of  sunstroke  or,  to  use  an  old  name,  siriasis  (star- 
stroke)  as  a  specific  infective  fever.  There  is  no  attempt,  however,  in  this 
paper  to  demonstrate  contagion,  still  less  to  ofi!er  experimental  evidence  of 
it,  or  of  the  presence  of  any  recognisable  contagiura. 

Diagnosis. — Heat-stroke  is  no  doubt  easy  to  recognise  in  most  cases  ; 
but  this  often  is  because  the  patient  is  known  to  have  been  exposed  to 
a  high  temperature,  rather  than  because  the  symptoms  are  in  themselves 
distinctive.  Maclean  places  reliance  on  certain  characters  of  the  pulse 
and  respiration,  and  on  the  state  of  the  skin  and  of  the  pupils  as  serving 
to  exclude  apoplexy  from  consideration.  But,  as  Dr  Fagge  remarked,  if 
hyperpyrexia  is  not  present  from  the  commencement,  a  person  attacked  on 
a  hot  day  in  India  with  cerebral  haemorrhage,  or  embolism,  would  be  ex- 
ceedingly likely  to  have  his  case  set  down  as  one  of  "  sunstroke,"  even  by 
good  observers,  especially  if  there  were  no  paralysis. 

Mild  cases. — ^Apart,  however,  from  the  classical  coup  de  soleil  or 
thermic  fever  of  India  and  the  tropics  generally,  there  is  a  verj'  much 
milder  malady  which  is  probably  due  to  exposure  to  the  sun,  and  is  most 
often  seen  in  children  in  England.  A  boy,  after  playing  cricket  in  the  sun, 
or  a  child  after  paddling  in  the  sea  on  a  hot  day,  will  come  home  complain- 
ing of  feeling  sick  and  faint ;  he  may  perhaps  vomit,  looks  very  pale,  and 
has  a  bad  headache.  Cool  drinks  and  rest  in  a  dai'k  room  generally  set  him 
right  in  a  few  hours. 

It  often  happens  that  patients  tell  one  that  their  complaints  all  result 
from  a  "  sunstroke "  which  they  had  in  England  during  the  previous 
summer;  but  such  statements  must  be  received  with  caution.    Even  a 
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history  of  sunstroke  in  the  tropics  is  not  always  trustworthy.  The  writer 
has  found  it  conceal  sometimes  a  first  epileptic  attack,  and  sometimes 
cerebral  syphilis. 

Treatment. — The  most  important  remedy  is  the  bold  and  immediate 
employment  of  cold.  Ice  should  be  applied  to  the  head  ;  a  stream  of 
iced  water  may  be  passed  through  coils  of  elastic  or  leaden  tubing  (as  used 
by  Leiter  for  the  purpose)  in  contact  with  the  back  and  chest ;  with  or 
without  ice,  the  patient  should  be  got  into  the  air,  and  cold  water  should  b& 
poured  over  his  head  and  chest.  If  the  patient  can  swallow  he  should  be 
allowed  to  drink  water  freely.  In  the  one  successful  case  at  Bristol  (which, 
however,  was  less  severe  than  the  others)  Dr  Fox,  besides  applying  cold,  in- 
jected a  grain  of  quinine  under  the  skin  in  five  different  places ;  and  at  the 
end  of  half  an  hour  the  patient  took  ten  grains  of  quinine  by  the  mouth. 
Indian  practitioners  are  agreed  that  venesection  is  injurious  ;  but  Dr  Hunter 
still  recommends  the  old  practice  of  a  large  enema  and  a  dose  of  calomel. 

If  syncope  is  threatened,  brandy  or  liquor  ammonise  (illviij  to  5iss  of 
water)  or  strychnia  must  be  injected  subcutaneously.  Maclean  says  that  the 
application  of  a  blister  to  the  nape  of  the  neck,  or  to  the  shaven  head,  may 
be  of  service.  Artificial  respiration  should  be  resorted  to  in  the  asphyxial 
form  of  sunstroke.  If  convulsions  set  in,  the  inhalation  of  chloroform  is 
recommended. 

For  sequelce  of  heat-stroke,  occurring  in  India,  removal  to  a  temperate- 
climate  appeai-s  to  be  the  best  treatment.  Maclean  states  that  at  Netley 
there  are  always  some  cases  of  this  kind,  and  that  they  are  often  very 
obstinate.  He  has  seen  long-continued  counter-irritation  to  the  nape  of  the 
neck,  and  a  course  of  iodide  of  potassium,  pei-manently  relieve  some  patients 
troubled  with  severe  fixed  pain  in  the  head  ;  but  in  other  cases  the  same 
measures  have  altogether  failed.  He  gives  a  favourable  prognosis  for  those 
who  come  home  with  epilepsy  after  sunstroke. 

Alcoholic  Neuroses. — Intemperance  in  drink  may  affect  the  nervous 
system  in  two  ways — acutely,  as  a  form  of  delirium  following  a  heavy 
bout  of  drinking,  and  in  a  more  insidious  but  scarcely  less  dangerous 
manner  as  the  result  of  long-continued  dram-drinking,  possibly  without  there 
ever  having  been  what  could  be  called  drunkenness. 

Acute  alcoholic  poisoning* — When  the  nervous  symptoms  of  alcoholism 
take  an  acute  form  and  endanger  life  the  condition  has  for  many  years 
been  known  under  the  name  of  "  delirium  tremens."  The  earliest  account 
of  it  appears  to  have  been  published  in  1813  by  Dr  Thomas  Sutton,  of 
Greenwich  :  and  the  first  wi-iter  to  describe  its  course,  undisturbed  by  the 
administration  of  medicine,  was  an  American  physician,  Dr  John  Ware,  of 
Boston,  in  1831  ;  his  work,  based  on  the  obsei-A^ntion  of  nearly  a  hundred 
cases,  was  of  great  original  worth.  Sutton,  however,  mentions  that  Dr 
William  Saunders,  a  former  lecturer  on  medicine  at  Guy's  Hospital,  had 
forty  years  before  {i.  e.  in  1773)  described  it  as  distinct  from  phren'itis.* 

*  Synonyws.-l)fn\m^^  tv(,m^^^^^  Intoxication  alooolique - 

Sauferwahnsinn.  An  absnrd  criticism  on  the  term  delirium  tremens  is  that  it  is 
the  patient  not  the  disease  which  shakes,  and  delirium  cum  tremore  has  been  proposed  as 
more  correct.  The  same  would  apply  to  Paralysis  agitans,  and  the  English  terms  a 
shaking  palsy  or  a  burning  fever.  ° 

t  This  term  (literally  inflammation  of  the  diaphragm,  metapliorically,  of  the  mind^  or 
;  L'Tr^  r  '''"'P^"'^'  ''  ^^meningilis,  was  formerly  used  as  the  pathological  explana- 
tion of  dehrium  or  mama  with  febrile  symptoms.    But  it  is  now  known  that  the  cW^Zl 
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Symptoms. — The  patient  has  for  i\xo  or  three  nights  been  more  dis- 
turbed by  unpleasant  dreams  than  usual,  and  has  by  day  become  more 
restless  and  tremulous.  Now  he  becomes  unable  to  sleep,  but  as  he  lies 
awake  at  night  his  dreams  still  haunt  him.  Next  morning  he  may  again  be 
rational,  but  towards  evening  the  delirium  returns,  and  the  second  night 
is  worse  than  the  first.  During  the  second  day  there  is  again  a  slight 
amelioration  as  compared  with  the  night,  but  the  mental  disorder  is  now 
fully  established  and  persistent. 

The  delirium  is  in  many  respects  peculiar.  The  patient  is  not  violent, 
nor  is  he  depressed  in  spirits.  He  is  loquacious,  and  restlessly  anxious  to 
follow  his  accustomed  vocation,  but  he  sets  about  his  business  in  a  blunder- 
ing manner,  and  his  mind  quickly  wanders  away  to  something  else.  If 
spoken  to,  he  is  sufficiently  intelligent  to  answer,  and  for  a  minute  or  two  he 
may  converse  rationally,  but  before  long  he  starts  off  on  some  fresh  topic. 
His  friends  try  to  keep  him  in  bed,  while  he  is  always  wanting  to  get  up 
and  dress  himself.  Yet,  if  firmly  opposed,  he  forgets  his  intention,  at 
least  for  the  time.  He  suffers  from  hallucinations  of  vision ;  he  fancies  that 
rats  and  mice,  or  snakes,  or  cockroaches,  are  running  or  crawling  over  his 
bed  j  or  he  may  address  persons  who  are  absent  as  if  they  were  in  the  room. 
He  will  look  suspiciously  behind  the  curtains  or  under  his  pillow,  or  will 
stretch  himself  out  of  bed  to  see  if  some  one  is  not  concealed  beneath  it. 
His  hands  are  in  constant  motion,  and  he  picks  at  the  bedclothes,  or  grasps 
at  imaginary  objects.  If  asked  to  put  out  his  tongue,  it  is  very  tremulous, 
and  is  quickly  withdrawn  ;  it  is  commonly  moist,  and  more  or  less  thickly 
coated.  The  pulse  is  quick,  soft,  and  feeble.  The  skin  is  moist  and  often 
in  a  state  of  profuse  perspiration.  There  is  an  entire  absence  of  appetite 
and  even  of  desire  for  drink.  As  the  late  Dr  Bence  Jones  discovered,  the 
amount  of  phosphates  in  the  urine  is  gi'eatly  diminished. 

Event. — The  duration  of  these  symptoms  is  not  absolutely  constant,  but 
it  is  more  regular  than  is  often  supposed.  The  disease  almost  always  goes 
on  for  two  and  a  half  days  without  showing  any  tendency  to  subside,  and 
then  between  the  sixtieth  and  the  seventy-second  hours  it  comes  to  an  end. 
Towards  this  period  the  patient  is  apt  to  shoAv  signs  of  exhaustion ;  his 
i^ulse  becomes  more  rapid  and  feeble ;  his  face,  at  first  flushed,  is  now  pale 
and  haggard,  and  his  pupils  are  widely  dilated. 

It  is,  however,  precisely  at  this  time  that  a  favourable  change  is  to  be 
hoped  for.  Towards  the  end  of  the  third  night  the  patient  commonly  falls 
asleep.  At  first  he  is  still  uneasy  and  restless,  his  breathing  is  irregular, 
and  after  an  hour  or  two  he  may  wake  up  for  a  little  while ;  but  he  soon  goes 
soundly  to  sleep  again  ;  his  breathing  is  now  slow  and  deep ;  a  profuse 
sweat  breaks  out  over  his  body.  After  six  or  eight  liouvs  he  awakes  and 
is  relieved.  In  the  next  twenty-four  or  forty-eight  hours  he  sleeps  almost 
continuously,  and  after  this  his  restoration  to  health  appears  complete. 

In  some  cases,  particularly  in  those  who  have  previously  been  in  good 
health,  and  in  whom  the  attack  has  been  the  direct  result  of  a  debauch,  the 
attack  tenninates  earlier — perhaps  at  the  end  of  twenty-four  hours.  In 
other  cases  it  lasts  beyond  the  specified  time.  Ware  speaks  of  having 
once  known  it  to  extend  to  nearly  six  entire  days.    A  duration  of  more  than 

type  of  disease  in  question  is  associated  with  enteric  or  otlier  specific  fevers,  with  the  hyper- 
pyre.xia  of  rheumatism  or  erysipelas,  or  with  the  toxic  effects  of  alcohol ;  and  in  none  of 
these  disorders  is  there  inflammation  of  the  hrain  or  its  memhranes.  The  symptoms  of 
true  meningitis  are,  as  we  have  seen,  very  different,  and  there  is  no  evidence  that  primary 
acute  inflammation  of  the  encephalon  ever  occurs. 
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three  days  is  most  apt  to  occui-  in  those  wlio  have  for  a  long  time  been 
habitually  intemperate. 

But  the  end  of  the  disease  is  by  no  means  always  favourable.  Some- 
times a  sudden  attack  of  convulsions  occurs,  by  which  the  patient  is  carried 
of? ;  sometimes  he  becomes  comatose,  and  sometimes  he  falls  back  in  his 
chair  and  dies  unexpectedly  by  syncope. 

The  disease  has  a  marked  tendency  to  attack  the  same  patient  over  and 
over  again,  unless  he  makes  an  entire  change  in  his  habits. 

^Etiuloyy. — So  far  as  is  known,  delirium  tremens  never  occurs  except  as 
the  result  of  alcoholic  intemperance  ;  but  it  is  often  exceedingly  difficult  to 
discover  how  intoxicating  liquors  are  obtained.  Women,  in  particular,  will 
suborn  their  servants,  or  procure  tincture  of  lavender  or  sweet  spirits  of 
nitre  from  the  chemist,  or  drink  eau  de  Cologne. 

At  one  time  it  was  generally  believed  that  instead  of  the  immediate  ex- 
citing cause  of  delirimn  tremens  being  the  alcoholic  stimulus  itself,  the 
disease  usually  attacked  persons  who,  from  whatever  cause,  had  been  sud- 
denly deprived  of  the  drink  to  which  they  had  been  accustomed.  There 
can  be  no  question  that  before  the  attack  the  patient  has  sometimes  left 
off  drinking  for  a  few  days  ;  and,  again,  that  it  often  shows  itself  in  those 
who  have  been  kept  for  a  long  time  without  stimulants,  in  consequence  of 
their  having  broken  a  limb  or  received  some  other  injury.  But  many 
patients  are  attacked  by  delirium  tremens  as  the  immediate  result  of  a  bout 
of  hard  drinking ;  and  the  experience  of  those  who  have  the  management  of 
prisons  where  abstinence  is  enforced,  has  demonstrated  that  this  does  not 
in  itself  bring  on  an  attack,  even  in  the  most  intemperate. 

The  facts  which  have  been  supposed  to  establish  the  contrary  are  other- 
wise explicable.  A  dislike  of  stimulants  is  sometimes  an  early  symptom 
of  the  disease,  so  that  the  reason  why  the  patient  leaves  off  drinking  may  be 
that  he  is  already  beginning  to  suffer  from  its  effects.  Again,  a  sudden 
shock  may  act  as  a  dii-ect  exciting  cause  of  delirium  tremens  in  those  who 
are  predisposed  to  it  by  intemperance.  It  is  this  which  renders  the  disease 
so  common  in  the  accident  wards  of  hospitals  :  indeed,  it  often  comes  on 
within  the  first  few  hours  after  the  patient  receives  an  injury,  when  there 
can  be  no  time  for  the  withdrawal  of  stimulants  to  take  effect.  It  is  also 
frequently  observed  in  patients  of  intemperate  habits  as  a  complication  of 
acute  pneumonia,  erysipelas,  or  some  other  febrile  disease. 

Diagnosis. — As  stated  above,  delirium  tremens  has  been  fonnally  recog- 
nised only  during  the  present  century.  Sutton  had  become  acquainted  with 
it  when  practising  in  East  Kent,  where  spirits  brought  in  by  smugglers  could 
be  had  in  abundance  and  at  a  cheap  rate.  Certain  of  the  practitioners  in 
that  district,  he  says,  had  learnt  to  treat  such  cases  with  opium  ;  and  this 
practice  was  attended  with  very  marked  success  in  comparison  with  that  of 
others  (including  at  first  Sutton  himself),  who  regarded  the  disease  as 
phrenitis,  or  inflammation  of  the  brain,  to  be  combated  by  venesection, 
blisters,  and  purging.  Sir  Thomas  Watson,  in  his  classical  'Lectures,' 
approaches  the  subject  from  this  point  of  view,  and  tells  how  he  was  once 
summoned  to  a  man  who  was  supposed  to  be  mad,  or  to  have  brain-fever, 
but  was  really  suffering  from  delirium  tremens.  At  the  present  day  the 
opposite  mistake  is  more  likely  to  be  committed,  and  a  case  to  be  set  down 
as  one  of  this  disease  when  it  is  one  of  acute  mania  or  acute  melancholia 
diseases  which  (it  must  not  be  forgotten)  may  also  follow  alcoholic  intem- 
perance.   Sir  Samuel  Wilks  saw  general  paralysis  of  the  insane  mistaken 
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for  delirium  tremens  on  two  different  occasions  and  by  the  same  physician. 
He  has  also  known  rhemuatic  fever,  when  attended  with  cerebral  symptoms, 
resemble  delirimu  tremens  in  its  supertieial  characters. 

In  the  surgical  Avards  of  a  hospital  there  is  often  difficulty  in  distinguish- 
ing alcoholic  delirium  from  the  effects  of  injury  to  the  head.  Again,  fever 
or  acute  pneumonia  may  be  overlooked,  and  a  case  wrongly  set  down  as  one 
of  delirimn  tremens,  particularly  if  it  is  known  that  the  patient  has  been 
intemperate.  Moreover,  we  must  remember  that  pneumonia  may  be  almost 
latent  in  dnmkards. 

Prognosis. — Anstie  speaks  of  old  age  as  unfavourable,  and  one  has  been 
always  accustomed  to  think  that  for  young  subjects  the  disease  ought  to  be 
unattended  with  danger  in  a  first  attack,  and  even  in  one  or  two  subse- 
quent ones.  Aitken,  however,  quotes  some  statistics,  based  on  obseiwations 
made  by  Dr  Macpherson  in  the  General  Hospital  at  Calcutta,  and  it  is  re- 
markable that  there  the  highest  average  mortality  was  in  persons  between 
twenty-five  and  thirty-five  years  old,  being  from  23  to  24  per  cent,  of  those 
attacked,  whereas  the  mean  mortality  at  all  ages  was  about  15  per  cent. 
Among  fifty-nine  cases  of  fatal  delirium  tremens  which  occurred  at  Guy's 
Hospital,  there  were  thi*ee  in  persons  between  twenty  and  twenty-nine  years 
of  age,  eight  in  those  between  thirty  and  thirty-nine,  ten  in  those  between 
forty  and  forty-nine,  and  eight  in  those  between  fifty  and  sixty.  What 
ratios,  however,  existed  between  these  numbers  and  those  of  all  patients 
attacked  by  the  disease  during  the  corresponding  periods  is  uncertain. 

The  state  of  the  kidneys  affects  the  prognosis  in  delirium  tremens  very 
materially.  The  urine  must  be  repeatedly  examined  for  albumen  and  for 
casts  ;  and  the  quantity  passed  each  day  must  be  noted.  If  the  secretion 
should  begin  to  fail,  Anstie  recommends  hot  fomentations  or  dry  cupping  to 
the  loins,  hot  foot-baths,  and  the  administration  of  half-ounce  doses  of  infu- 
sion of  digitalis  every  three  hours.  Digitalis  was  recommended  as  a  remedy 
for  delirium  tremens  itself  by  the  late  Mr  Jones,  of  Jersey,  who  used  to 
give  enormous  doses  of  the  tincture,  and  clearly  showed  that  digitalis  is  one 
of  the  poisonous  agents  for  which  there  is  marked  tolerance  in  this  disease. 

Next  in  importance  for  the  prognosis  of  delirimn  tremens  is  the  state 
of  the  heart.  Anstie  remarked  that,  beside  feeling  the  pulse,  one  should 
carefully  watch  the  first  sound  of  the  heart  with  the  stethoscope ;  and  he 
laid  still  more  stress  on  the  use  of  the  sphygmograph.  An  "  irregularly 
undulating  "  character  of  the  pulse-wave — such  as  occurs  in  the  typhoid 
condition — was  found  by  him  to  be  of  the  most  unfavourable  augury.  In 
his  article  in  Reynolds'  '  System  of  Medicine,'  a  tracing  is  given  which  was 
taken  from  a  man,  aged  forty,  who,  after  being  delirious  for  nearly  a  week, 
fell  into  a  sound  sleep  of  six  or  seven  hours'  duration,  and  when  he  woke 
appeared  to  be  so  much  better  that  a  confident  opinion  was  expressed  that 
he  would  recover.  The  sphygmogram,  however,  led  Anstie  to  a  grave 
prognosis,  and  about  twenty-four  houi-s  later  the  patient  died. 

Treatment. — The  observers  who  first  distinguished  delirium  tremens 
from  acute  phrenitis  obtained  what  seemed  to  them  wonderfully  successful 
results  by  treating  it  with  opiimi.  Watson,  for  example,  recommended 
that  three  grains  of  solid  opium  should  be  administered  as  soon  as  the 
bowels  have  been  cleared  out  by  a  moderate  purgative;  and  that  if  at  the 
end  of  two  or  three  hours  the  patient  should  show  no  inclination  to  sleep, 
one  o-rain  should  be  given  every  hour  aftenvards  until  the  result  is  attained. 
But  this  advice  was  based  on  the  supposition  that  the  disease,  instead 
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of  subsiding  spontaneously,  would  run  on,  and  prove  fatal  unless  the  patient 
were  made  to  sleep.  Watson  remarks  that  delirium  tremens  is  not  iikeiy 
to  be  "  healed  with  a  j^laceho,  or  by  waiting  upon  nature  and  it  is  clear  tliat 
the  physicians  who  laid  stress  on  the  value  of  opium  measured  their  success 
by  comparison  with  cases  of  supposed  meningitis  or  phremtis  treated  by 
venesection,  leeches,  and  blisters.  But  most  modern  writers  endorse  Wares 
original  statements  as  to  the  natural  course  of  the  disease. 

It  is  still,  however,  a  question  whether  this  course  may  not  be  shortened 
by  hypnotic  medicines.  Anstie  thought  that,  this  might  be  effected  by 
chloral  hydrate,  of  which  he  gave  thirty  grains  for  the  first  dose,  and  re- 
peated it  in  an  hour  if  the  patient  did  not  sleep.  He  found  that  the 
patient  almost  always  got  two  or  three  hours  of  sound  repose,  sometimes 
much  more ;  and  he  believed  that  in  delirium  tremens  there  is  a  tolerance 
for  chloral,  so  that  as  much  as  ninety  grains  or  even  two  drachms  may  be 
safely  given  in  divided  doses  within  twenty-four  hours,  at  least  for  a  day 
or  two.*^  But  Wilks  is  disposed  to  share  Ware's  opinion  that  the  duration 
of  the  disease  caimot  be  shortened  by  giving  medicines  to  send  the  patient 
to  sleep.  He  thinks  that  a  certain  time  is  required  for  the  subsidence  of 
the  disorder,  and  that  a  severe  attack  must  last  at  least  three  days. 

If  this  view  is  correct,  it  would  seem  to  follow  that  at  the  first  onset  of 
delirium  tremens  neither  opium  nor  morphia  should  be  given  at  all,  or  at 
least  that  their  administration  should  not  be  repeated  so  as  to  cause  contrac- 
tion of  the  pupils.  For,  when  hypnotic  remedies  are  actively  pushed,  one 
is  apt  to  find  oneself  after  two  or  three  days  in  a  difficult  position.  The 
patient,  instead  of  sleeping,  may  be  as  excited  as  ever ;  his  pupils  are 
perhaps  reduced  to  the  size  of  pins'  points,  and  he  has  had  as  much  opium 
as  would  kill  two  or  three  healthy  persons.  Under  such  circumstances — 
which  are  precisely  those  in  which  a  consultation  is  most  likely  to  be 
sought — there  is  no  question  that  the  proper  course  is  to  wait,  for  the 
further  administration  of  hypnotics  is  dangerous.  Wilks  has  many  times 
seen  persons  suffering  from  delirium  tremens  sent  to  their  last  sleep  by 
opium,  and  the  same  result  has  followed  the  subcutaneous  injection  of 
morphia.  A  patient  of  Dr  Fagge's  in  these  circumstances  became  collapsed 
rather  than  comatose ;  indeed,  as  already  mentioned,  the  disease  some- 
times terminates  by  sudden  collapse,  even  when  no  hypnotics  have  been 


given. 


Another  question,  Avhich  has  sometimes  been  raised  when  a  patient  has 
died  after  the  administration  of  a  large  dose  of  opium,  is  whether  one  can 
infer  that  this  could  not  have  been  the  cause  of  death  from  the  fact  that  a 
certain  interval  of  time  had  elapsed.  In  such  a  case  Sir  Thomas  Watson 
decided  that  the  medicine  could  not  have  been  concerned  in  bringing  about 
the  fatal  result,  because  nine  hours  passed  after  the  last  dose  (one  of  three 
grains)  was  given  before  the  patient  became  comatose.  This  conclusion 
might  be  true  of  a  healthy  man,  but  not  of  a  patient  suffering  from 
delirium  tremens,  for,  as  the  late  Sir  Robert  Christison  long  ago  pointed 
out,  the  effects  of  opium  are  much  retarded  by  intoxication  Avith  alcohol. 

But  whatever  doubts  may  fairly  be  entertained  as  to  the  pai't  played  by 
opium  in  bringing  about  a  fatal  result  in  cases  of  this  kind,  there  can  be 
none  as  to  the  importance  of  treating  delirium  tremens  so  that  no  such 
question  can  be  raised.  We  have  seen  that  most  patients  do  well  when 
no  opium  at  all  is  given,  and  therefore  the  fact  that  many  recover  aft 
having  taken  heroic  doses  is  no  justification  for  administerino-  them. 
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If  a  hypnotic  is  needed,  sulphonal,  trional,  or  chloralaniide  is  safer  and 
not  less  effectual  than  opium;  or  chloral. 

When  faintness,  ii-regular  pulse,  and  a  livid  countenance  indicate 
approaching  failure  of  the  heart's  action,  stimulation  is  needful. 

Bristowe  believed  that  opium  may  still  be  used  even  in  full  doses  in 
delirium  tremens  with  good  results,  if  given  early  and  watched ;  but  before 
giving  either  opiates  or  stimulants  it  is  important  to  see  that  the  bowels  are 
freely  open. 

The  patient  should  be  well  supported  by  nourishment  from  the  first. 
He  may  have  milk  if  he  will  take  it ;  but  if  not,  he  nmst  be  compelled  to 
swallow  strong  beef-tea,  or  soup.  He  may  even  have  small  pieces  of  under- 
done chop  or  steak,  if  he  can  be  induced  to  eat  them. 

The  administration  of  alcohol  in  moderate  doses  was  formerly  recom- 
mended in  cases  of  delirium  tremens  as  a  routine  practice ;  it  was  thought 
to  aid  in  inducing  sleep.  But  all  those  who  have  studied  the  natural  course 
of  the  disease  are  now  agreed  that  there  is  no  proof  of  its  acting  in  this 
way  ;  and  the  necessary  stimulation  may  be  more  safely  given  by  means  of 
ether  or  ammonia.  In  many  cases  the  subcutaneous  injection  of  three  or 
four  drops  of  liquor  stiychnise  is  a  most  valuable  means  of  improving  the 
heart's  action. 

Another  matter  of  great  importance  is  that  the  room  should  be  kept  cool 
and  dark  and  quiet.  The  patient's  friends,  who  commonly  collect  around 
him,  must  be  sent  away,  one  or  two  intelligent  and  able-bodied  men  being 
alone  left  to  watch  him.  The  lights  are  to  be  shielded,  and.  in  the  daytime 
the  window-curtains  drawn.  The  patient  often  tries  to  get  out  of  bed,  and 
if  his  attendants  can  by  persuasion,  or  by  employing  a  little  force  from  time 
to  time,  induce  him  to  lie  down  quietly,  that  is  no  doubt  to  be  preferred ; 
but  it  is  far  better  for  him  to  be  kept  in  a  recumbent  position  by  a  sheet 
folded  across  his  chest  and  tucked  well  in,  than  for  him  to  be  violently  held 
down  and  restrained  for  any  length  of  time  by  the  hands  of  those  about 
him. 

The  first  point  in  treatment  is  to  give  a  good  purge,  and  to  ascertain  the 
condition  of  the  urine  ;  the  second  to  sustain  the  strength  with  food,  what- 
ever can  be  taken ;  the  third  to  procure  sleep  by  quiet,  or  by  such  sounds  as 
slow  music,  or  by  such  drugs  as  chloral,  bromides,  sulphonal  or  chloral- 
amide  ;  and  the  last  to  watch  the  heart  and  pulse,  and  to  use  ammonia,  ether, 
strychnia  or  digitalis,  strophanthus  or  caffeine,  to  avert  death  by  syncope. 

Chronic  alcnliolic  neuroses. — Quite  apart  from  the  action  of  alcohol  upon 
the  nervous  centres  in  the  acute  disease  just  described,  a  long-continued 
state  of  nervous  disorder  is  a  more  frequent  effect  of  intemperance. 

The  most  important  of  these  disorders  is  muscular  tremor.  This  is 
more  commonly  noticed  in  the  hands,  which  are  unsteady  and  shake  ;  but 
Anstie  found  that  in  a  majority  of  cases  the  lower  limbs  were  really  affected 
before  the  upper.  The  patient  is  often  able  at  first  to  control  the  tremor 
by  an  effort  of  the  will.  It  is  generally  more  troublesome  in  the  morning 
than  at  any  other  part  of  the  day,  and  it  may  render  him  unable  to  do  any 
work  requiring  nicety  of  manual  adjustment,  until  he  has  taken  a  dram,  or 
eaten  some  food.  Even  before  marked  tremor  occurs,  the  action  of  alcohol 
is  sometimes  manifested  by  a  peculiar  restlessness ;  the  limbs  are  apt  to 
start  involuntarily,  and  cannot  be  kept  quiet  except  by  an  effort  of  atten- 
tion.   At  the  same  time  there  is  an  irritable  condition  of  the  mind ;  the 
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patient  complains  that  though  he  may  feel  drowsy  when  he  goes  to  bed,  he- 
cannot  sleep,  but  keeps  turning  from  side  to  side. 

At  a  somewhat  later  stage  other  cerebral  symptoms  develop  themselves. 
A  buzzing  or  rushing  sound  in  the  ears  may  be  heard ;  and  with  it  there  is 
often  a  dull  diffused  headache.  Musc£B  volitantes  are  complained  of ;  flashes 
of  light  seem  to  pass  before  the  eyes,  especially  at  night,  just  when  the 
patient  is  dropping  off  to  sleep  ;  and  there  are  momentary  attacks  of  vertigo. 

The  intellectual  and  moral  powers  gradually  become  impaired.  All 
certainty  of  purpose  is  lost,  and  there  is  mental  disquiet  which,  makes  it 
impossible  for  the  patient  to  settle  down  to  any  occupation  or  to  complete 
the  tasks  he  may  begin.  He  often  has  a  vague  feeling  of  dread  for  which, 
he  cannot  account ;  or  he  may  become  subject  to  a  delusion  that  some  one 
is  lying  in  wait  to  injure  him.  Anstie  mentions  as  another  symptom  that 
the  patient  often  has  a  vivid  apiDrehension  that  he  is  in  danger  of  falling 
down  a  precipice,  even  when  walking  on  firm  ground  in  broad  daylight. 

Another  occasional  symptom  consists  in  pains  in  the  limbs,  especially" 
around  the  wrists  and  ankles,  as  well  as  in  the  shoulders  and  down  the  spine. 
They  are  somewhat  paroxysmal  in  their  character,  returning  each  day  at 
about  the  same  hour,  most  commonly  towards  night ;  and  they  are  greatly 
aggravated  by  fatigue,  whether  of  mind  or  body. 

Impairment  of  sensation  is  also  apt  to  occur,  especially  in  the  upper 
limbs  ;  and  the  power  of  muscular  co-ordination  may  be  lost,  so  that  the 
state  of  the  patient  closely  resembles  that  produced  by  tabes  dorsalis.  Epi- 
leptiform convulsions  sometimes  show  themselves,  and  they  are  of  the 
gravest  augury.  The  mental  state  often  jDasses  into  mania  or  melancholia,, 
and  ultimately  complete  dementia. 

Indications  of  gastric  disorder  are  present  at  an  early  period.  A  com- 
mon complaint  is  that  of  nausea  in  the  early  morning,  or  of  actual  vomiting, 
and  this  may  recur  day  after  day  as  regularly  as  during  early  pregnancy. 
Morning  diarrhoea  is  another  frequent  symptom.  There  is  generally  a 
failure  of  appetite,  particularly  at  breakfast-time  ;  the  tongue  is  foul,  with 
a  thick  yellow  fur ;  or,  less  frequently,  red  and  glazed,  and  it  is  tremulous 
when  put  out.  The  breath  acquires  a  peculiar  foetor,  which  is  not  that  of 
any  alcoholic  drink,  and  which  can  hardly  be  described,  although  when  once 
smelt  it  is  unmistakable.  The  eyes  are  red  and  watery  ;  the  conjunctivjB  are 
often  slightly  jaundiced ;  the  features  look  flabby  and  expressionless  ;  and 
the  nose,  cheeks,  and  forehead  are  reddened,  with  darker  crimson  points, 
called  stigmata. 

Sometimes  the  nose,  cheeks,  and  chin  are  not  only  red  but  covered  with 
papules  or  pustules,  a  condition  known  as  "  acne  rosacea,"  or  the  nose  may 
be  enlarged,  with  pendulous  outgrowths.  Howevei-,  it  must  not  be  under- 
stood that  the  appearances  last  mentioned  are  seen  only  in  those  who  have 
indulged  in  alcoholic  excesses  ;  they  are  sometimes  seen  in  persons  who  have 
been  perfectly  temperate.  Acne  rosacea— or  gutta  rosea,  as  it  is  more  pro- 
perly termed— is,  in  fact,  a  symptom  of  dyspepsia,  most  often,  but  not 
always,  the  dyspepsia  of  drink.  Moreover  in  women  it  may  be  the  result 
of  disorder  of  the  menstrual  functions. 

The  limbs  of  a  person  suffering  from  chronic  alcoholism  are  generally 
wasted,  especially  the  legs.    The  abdomen,  on  the  other  hand,  is  often  large 
or  pendulous,  and  its  parietes,  as  well  as  the  contained  viscera   may  be 
loaded  with  adipose  tissue.    In  those  whose  chief  beverage  has  been  beer 
even  the  limbs  may  be  covered  with  fat  ;  and  since  the  interstitial  connec' 
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tive  tissue  of  the  muscles  shares  in  the  process,  there  is  often  apparent 
bulkiness  of  the  fleshy  parts  of  the  arms  and  legs. 

With  regard  to  the  chronic  action  of  alcohol  upon  the  nervous  centres 
Anstie  believed  that,  contrary  to  what  is  the  case  with  the  digestive  organs, 
the  effects  depend  ahnost  solely  upon  the  quantity  taken,  and  not  upon  the 
form  in  which  it  is  taken.  That  ardent  spirits  differ  in  their  general  effects 
from  wine,  and  both  from  malt  liquor,  is  a  matter  of  common  experience, 
as  illustrated  by  Hogarth's  print  of  "  Beer  Street  and  Gin  Lane ; '  but  the 
effect  on  the  nervous  system  does  not  seem  quite  the  same ;  spirits  lead  not 
only  to  hepatic  cirrhosis  and  ascites,  but  to  delirium  tremens ;  ale  and  beer 
to  fatty  liver,  overgrowth  of  fat  about  the  heart,  often  with  hypertrophy  as 
well,  and  rather  to  lethargy  and  inaction  than  to  excitement  and  frenzy. 

There  are  immense  differences  in  the  liability  of  different  individuals  to 
Buffer  from  alcoholic  excess.  Some  men  can  drink  spirits  freely  for  years, 
■and  seem  to  be  none  the  worse  for  it ;  others  break  down  in  health  under 
comparatively  small  amounts  of  drink.  Women  show  little  power  of  resist- 
ing its  evil  effects ;  j)erhaps  because  those  who  are  intemperate  pass  all 
their  time  indoors. 

Among  the  antecedents  of  intemperance  must  be  mentioned,  in  the  first 
place,  those  occupations  in  which  persons  are  brought  continually  into  con- 
tact with  intoxicating  liquors.  A  large  proportion  of  the  patients  who 
present  symptoms  such  as  have  been  described  are  men  employed  in 
breweries  or  distilleries,  public-house  keepers  and  their  wives,  and  travellers 
for  Avine  and  spirit  merchants.  Cab-drivers  and  hawkers,  and  others  who 
are  exposed  to  rough  weather,  are  also  tempted  to  intemperance  ;  while  for 
some  persons,  as  cooks  and  shoemakers,  it  is  admitted  as  an  excuse  that 
their  occupation  is  monotonous,  deprives  them  of  proper  exercise,  and  keeps 
them  confined  in  close,  ill-ventilated  rooms.  Depressing  mental  influences 
drive  others  to  drink  ;  poverty  and  misfortune  make  them  eager  for  the  obli- 
vion of  intoxication.  Again,  there  are  cases  in  which  stimulants  were  at 
first  taken  for  the  relief  of  jDain,  but  in  which  the  habit  of  indulgence  grows 
tipon  the  patient  until  it  becomes  a  disease.  Anstie  has  rightly  laid  great 
stress  on  the  responsibility  of  alloAring  women  to  take  wine  or  brandy  in 
order  to  render  them  less  susceptible  to  neuralgia,  or  to  the  sufferings  which 
are  so  apt  to  attend  on  the  menstrual  period. 

Lastly,  there  is  no  doubt  that  proclivity  to  intemperance  is  capable  of 
ihereditary  transmission.  This  tendency  is  by  some  writers  regarded  as 
itself  a  neurosis,  to  which  they  give  the  name  suggested  by  Eocsch,  "  Oino- 
mania,"  more  correctly  CEnomania."  Whether  acquired  habits  of  drunken- 
ness are  hereditary  is  very  doubtful,  but  the  congenital  tendency  thereto 
may  be  transmitted  like  that  to  gout  or  any  other  disease.  In  such  cases 
the  dipsomaniac  is  seized  every  few  months  with  a  craving  for  drink,  and  for 
days  together  he  behaves  like  a  madman,  taking  long  journeys  without  any 
purpose,  eating  little  and  drinking  much  ;  but  when  the  affection  passes 
off — at  the  end  of  a  month  or  so — he  regains  his  usual  health.  He  then 
lives  soberly  and  chastely,  and  manages  his  affairs  with  discretion. 

The  morbid  changes  that  are  found  in  the  nervous  centres  of  drunkards 
:are  essentially  ati-ophic.  The  cerebral  convolutions  ai-e  wasted,  and  the 
eerebro-spinal  fluid  is  in  excess  ;  the  pia  mater  is  opaque  and  thickened, 
:and  even  the  bones  of  the  cranium  are  sometimes  found  denser  than  normal 
.and  without  diploe. 

The  effects  of  chronic  alcoholic  poisoning  in  producing  certain  forms  of 
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spinal  paraplegia,  and  the  still  more  characteristic  paralysis  due  to  peripheral 
neuritis  have  been  already  discussed  (p.  595). 

The  diagnosis  of  chronic  alcoholism  may  present  every  degree  of  difli- 
culty  or  it  may  be  perfectly  easy.  Commencing  general  paralysis,  locomotor 
ataxia,  and  hysteria  are  perhaps  the  conditions  most  likely  to  be  confounded 
with  it.  Unfortunately  one  cannot  place  any  confidence  in  the  statements 
of  the  patient  himself,  however  guardedly  our  questions  may  be  put,  for 
persons  who  indulge  in  secret  drinking  are  always  untruthful. 

In  the  treatment  of  chronic  alcoholism  the  most  important  point  is  that 
the  patient  should  abstain  at  once  and  entirely  from  all  intoxicating  drinks. 
It  is  in  such  cases  that  large  "  hydropathic  "  hotels  are  of  service,  where 
regular  habits  and  exercise  in  the  open  air  are  enforced,  while  an  unstimu- 
lating  diet  is  provided  and  all  facilities  for  procuring  drink  are  withdrawn. 

Certain  medicines  may  also  be  of  considerable  secondaiy  service.  Anstie 
recommends  especially  quinine,  which  (if  there  should  be  sickness)  may  be 
given  in  a  state  of  effervescence.  Marcet's  favourite  remedy  was  the  oxide 
of  zinc ;  he  says  that  in  doses  of  from  two  grains  upwards  thrice  daily  it 
has  a  powerful  effect  in  inducing  sleep.  Bromide  of  potassium  often  does 
great  good  in  cases  of  tliis  kind.  To  relieve  the  imperious  craving  for 
drink,  aromatic  spirits  of  ammonia,  tincture  of  nux  vomica,  and  tincture  of 
capsicimi  in  a  bitter  infusion  are  useful  drugs.  According  to  Anstie,  half- 
drachm  doses  of  spirit  of  ether  with  the  same  qiuintity  of  tincture  of 
sumbul  may  restore  tranquillity  to  the  nervous  system  and  make  sleep 
possible.  He  also  recommends  from  a  quarter  to  half  a  grain  of  the  extract 
of  Indian  hemp.  Chloral  hydrate  and  hyoscyamus  are  likewise  valuable 
hypnotics.  If  opiates  are  absolutely  necessary,  one  should  always  employ 
the  hypodermic  injection  of  morphia  (from  one  tenth  to  a  quarter  of  a  grain) 
rather  than  give  any  preparation  of  opium  by  the  mouth,  and  this  only  when 
the  urine  is  free  from  albumen  and  the  patient  has  been  purged.  Even  in 
advanced  stages  Anstie  obtained  striking  benefit  from  the  administration  of 
cod-liver  oil ;  and  he  says  that  when  there  is  much  tremor,  stiychnia  is  often 
useful  in  a  dose  of  -^g  to      of  a  grain  three  times  daily. 

As  to  j)rognosis,  the  symptoms  of  chi'onic  alcoholism  may  last  for  years  ; 
and  even  the  hardest  drinkers  sometimes  reach  old  age.  They  are  apt  to 
become  prematurely  old,  their  hair  turning  grey  and  their  arteries  becoming 
rigid.  Gout,  Bright's  disease,  cirrhosis  of  the  liver,  or  fatty  degeneration, 
of  the  heart  may  be  developed,  and  cerebral  apoplexy  may  suddenly  cut 
them  off.  Such  diseases  as  pneumonia  or  fever  are  ill  borne,  and  are  veiy 
likely  to  prove  rapidly  fatal,  as  are  also  accidental  injuries  and  surgical 
operations. 

Neuroses  from  Morphia. — The  evil  which  arises  from  the  abuse  of 
that  invaluable  drug,  opium,  has  long  been  recognised.  It  is  taken  as-  a 
valuable  medicine  in  malarial  districts — in  Cambridgeshire,  for  instance; 
and  probably  its  abuse  began  in  the  same  Avay  in  China.  It  produces  loss 
of  appetite,  constipation,  and  emaciation,  with  the  deterioration  of  the  cha- 
racter which  always  follows  indulgence  in  what  is  kno^vn  to  be  an  evil  habit. 
Coleridge,  after  many  years  of  uselessness  and  misery,  emancipated  himself 
from  the  thraldom.  De  Quincey  has  left  in  his  '  Confessions  of  an  Opium- 
eater  '  a  monument  of  the  pleasures,  the  pains,  and  (it  must  be  added)  of 
the  incapacity  to  tell  the  truth  which  this  habit  produces. 

Opium-smoking  as  practised  among  the  Chinese  is  said  to  be  even  more 
injurious  than  opium-eating. 
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The  useful  and  convenient  practice  of  subcutaneous  injection  of  morphia 
has  of  late  years  brought  with  it,  in  Western  Europe  and  in  America,  a 
more  widespread  abuse  than  that  of  opium.  The  morjDhia-habit,  as  it  has 
been  termed,  seems  to  be  more  prevalent  in  Germany  than  in  England, 
It  usually  begins  in  the  legitimate  use  of  the  anodyne  to  relieve  pain,  but 
the  result  is  so  rapid  and  effectual  that  the  patient  is  tempted  to  make  the 
punctures  himself,  and,  once  familiar  with  the  practice,  he  continues  it  long 
after  the  original  disorder  for  which  it  was  prescribed  has  disappeared. 

The  patient  suffers  terribly  from  insomnia  and  restlessness,  he  (or  she) 
loses  appetite  and  becomes  pale  and  sallow,  sometimes  constipated  and 
sometimes  troubled  with  frequent  and  irritable  action  of  the  bowels.  More- 
over, sooner  or  later  some  of  the  punctures  are  sure  to  suppurate. 

The  writer  has  only  seen  a  few  cases  of  this  malady.  The  first  was  an 
old  gentleman  from  America,  who  had  long  become  accustomed  to  the  habit 
and  suffered  comparatively  little.  The  next  was  an  elderly  lady,  Avho  had 
begun  the  practice  for  facial  neuralgia  and  succeeded  in  breaking  it  off. 
The  third  was  a  young  American,  who  suffered  from  obscure  pains  in  the 
region  of  the  gall-bladder.  A  fourth  was  a  maiden  lady,  Avho  began  the 
habit  to  allay  the  pain  of  a  renal  calculus,  and  who  was  cured  of  both 
last.  In  a  fifth  case,  where  the  arms  were  scarred  all  over  with  the  marks 
of  abscesses,  abdominal  pain  had  been  the  origin.  A  sixth  occurred  in  a 
young  man,  the  subject  of  severe  and  complicated  caries  of  the  bones  and 
joints,  and  he  more  than  once  nearly  killed  himself  with  a  large  dose. 

The  prognosis  is  not  worse  than  in  cases  of  alcoholic  intemperance.  The 
patient  must  be  encouraged  to  bear  the  pain,  and  when  unsupportable  it 
must  be  relieved  by  smaller  doses  of  the  remedy.  Often  a  single  drop  of 
the  officinal  solution  is  sufficient,  and  not  infrequently  pure  water  has,  by  a 
pious  fraud,  been  successfully  substituted  for  the  liquor  morphinae.  More- 
over, bromides,  chloral  hydrate,  hyoscine,  sulphonal  or  chloralamide  may 
each  be  substituted  with  advantage  in  its  turn. 

Neuroses  prom  other  drugs. — The  bromides,  if  long  given  in  large  doses,, 
produce  very  unfavourable  effects  on  the  intelligence,  of  which  an  example- 
which  came  under  the  writer's  care  is  mentioned  at  p.  929. 

Chloral  hydrate  produces  a  still  more  miserable  condition  of  depression, 
in  some  patients,  and,  valuable  as  it  is,  should  never  be  used  as  an  habitual 
hypnotic. 

Arsenic  is  an  occasional  cause  of  paralysis,  affecting  the  lower  extremi- 
ties more  frequently  than  the  arms.  This,  like  lead-palsy,  depends  on 
peripheral  neuritis. 

While  these  sheets  are  passing  through  the  press  (Nov.,  Dec,  1900), 
the  medical  journals  contain  accounts  of  a  widespread  and  often  fatal  epi- 
demic of  multiple  peripheral  neuritis  in  and  about  Manchester,  which  has 
been  traced  to  arsenical  poisoning.  The  vehicle  of  the  poison  was  beer,  and 
its  origin  was  in  the  pyrites  from  which  is  manufactured  the  sulphuric  acid 
used  in  malting. 

The  effects  of  lead  on  the  nervous  system  are  eclampsia,  and  sometimes 
mania  or  insanity,  atrophy  of  the  brain,  and  peripheral  neuritis,  chiefly 
affecting  the  upper  limbs,  either  the  extensors  primarily  or  the  shoulder- 
muscles,  or  the  hand ;  but  occasionally  the  peronei  and  other  muscles  of  the 
leg  and,  still  more  rarely,  those  of  the  larynx  (cf.  p.  507). 

'v 


952 


TOXIC  NEUROSES 


Mercurial  tremors.*— This  disorder,  once  common  among  looking-glass 
makers  and  other  workers  in  quicksilver,  has  now  happily  become  very  rare. 

The  following  is  De  Haen's  account  of  the  disease  in  one  of  the  miners 
of  Idria  more  than  a  centuiy  ago,  as  cited  by  the  late  Dr  Sanders,  of  Edin- 
burgh : — "  Deaurator,  quinque  et  viginti  annorum,  hoiTendo  artuum  om- 
nium maxime  superiorum  vexatus,  ita  ut  nec  comedere,  bibereve  solus, 
neque  loquens  amplius  intelligere  potuerit.  Nutriendus,  vestiendus,  et 
(infantis  instar)  alvum  urinamque  positurus,  adjuvandus  erat :  dolorum 
cseterum  immunis." 

The  first  thing  which  a  man  notices  when  he  is  beginning  to  suffer  from 
mercurial  tremor  is  that  he  is  no  longer  sure  of  his  arm  and  hands.  So 
soon  as  he  attempts  to  take  hold  of  anything  they  shake.  When  his  arm 
is  bent  it  is  not  by  a  continuous  motion,  but  by  fits  and  starts ;  his  hand 
cannot  be  directed  with  precision  to  any  object,  and  even  when  he  has 
grasped  it,  he  is  often  unable  to  let  it  go.  Before  long  the  lower  limbs  are 
affected ;  he  may  have  to  be  led,  and  when  he  walks  his  limbs  may  tremble 
and  dance,  so  that  (as  Watson  says)  they  look  as  if  he  hung  upon  wires. 
His  tongue  becomes  tremulous,  and  his  speech  hurried,  jerking  (or  staccato), 
and  at  length  unintelligible  ;  this  last  symptom  has  been  termed  2yseIIismus 
mercurialis.  When  the  tremor  has  once  been  excited  by  exertion  or  emo- 
tion, the  patient  is  unable  for  a  time  to  stop  it ;  but  if  he  remains  quiet  for 
a  little  while  it  passes  off,  and  does  not  return  until  he  has  to  make  some 
fresh  effort,  like  the  "  intention-tremors  "  of  insular  sclerosis.  Getting  some 
other  person  to  grasp  the  affected  limbs  sometimes  controls  their  move- 
ments, r 

The  onset  of  inercurial  tremor  is  generally  gradual,  but  sometimes  al- 
most sudden.  It  is  said  to  be  more  apt  to  occur  in  the  cold  and  damp  of 
winter  than  at  other  seasons. 

Salivation  often  accompanies  the  more  severe  forms  of  mercurial  tremor. 
The  teeth  become  loose,  the.  gums  are  ulcerated,  the  breath  is  foetid.  The 
patient  grows  weak,  anaemic,  and  thin.  After  a  time  he  begins  to  suffer 
from  headache  and  loss  of  memory,  and  at  length  the  disease  may  end 
fatally  by  delirium  and  coma. 

If  he  is  withdrawn  from  the  poisonous  influence,  the  tremor  subsides  in 
two  or  three  months;  but  sometimes  the  recovery  is  incomplete,  and  the 
upper  limbs  remain  unsteady. 

Mercurial  tremor  was  formerly  common  in  this  country  among  "  water^ 
gilders,"  who  employ  for  gilding  an  amalgam  of  mercury  and  gold,  from 
which  the  volatile  metal  is  expelled  by  the  action  of  a  charcoal  fire  ;  but 
water-gildmg  is  now  superseded  by  electro-plating.  Another  trade  in  which 
mercury  is  used  is  "silvering"  mirrors;  this,  however,  comparatively 
seldom  gives  rise  to  the  tremor,  probably  because  little  of  the  metal  is 
volatilised,  since  heat  is  not  employed.  But  mercury  does  give  off  vapour  to 
some  extent,  even  at  68°  or  70°,  so  that  the  disease  may  show  itself  in  those 
who  have  to  deal  with  the  metal  at  ordinarv  temperatures. 

In  1864  a  man,  suffering  from  an  extreme  form  of  mercurial  tremor,  was 
i^mitted  into  Guy's  Hospital  under  Dr  Rees.  He  had  been  paekin-  up 
skins  previously  washed  with  an  acid  solution  of  mercury.  He  said  that  he 
had  at  one  time  been  salivated,  but  some  doubt  would  perliaps  have  re- 
mained as  to  the  cause  of  his  symptoms,  which  terminated  fatally,  had  not 

*  — Mercurial  .Shaking  Palsy  — The  "  trembl.-s "     TT..    t,..  ii 
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Dr  Swayne  Taylor  succeeded  in  obtaining  mercury  from  the  kidneys,  and, 
in  smaller  quantities,  from  the  brain  and  liver  ('  Guy's  Hospital  Reports,' 
Third  Series,  vol.  x,  p.  17G).  This  man  had  Avorked  at  his  occupation  for 
three  years  before  he  began  to  suffer  nmch.  Watson  relates  the  case  of  a 
man  who  had  been  a  water-gilder  for  seventeen  years  before  he  was  attacked. 

It  is  possible  that  the  disease  is  sometimes  due,  not  to  the  inhalation  of 
mercury,  but  to  its  absorption  by  the  skin.  Dr  Mapother  states  that  the 
anatomy  porter  of  the  Irish  College  of  Surgeons,  who  at  one  time  rubbed 
enormous  quantities  of  mercury  into  patients  affected  with  syphilis,  was  for 
thirty  years  subject  to  mercurial  stammering. 

The  diagnosis  of  mercurial  tremor  is  easy ;  but  in  its  earlier  stages  it  is 
liable  to  be  mistaken  for  paralysis  agitans,  and  in  its  later  periods  for  chox-ea. 
Anstie  ('  Lancet,'  1872,  i,  p.  73-1)  mentions  the  case  of  a  man  who  was  sup- 
posed to  have  died  of  delirium  tremens,  until  it  was  discovered  that  in  his 
trade  he  had  been  inhaling  the  fumes  of  the  acid  nitrate  of  mercury. 

Prophylaons  and  treatment. — Much  has  been  done  to  prevent  this  dis- 
ease in  those  whose  occupations  expose  them  to  it.  The  workshops  arc 
freely  ventilated  and  provided  with  flues  or  chimneys  ;  and  often  a  glass 
screen  interposed  between  the  upper  part  of  the  workman's  body  and  the 
fire  by  which  the  mercurial  vapour  is  set  free.  Personal  cleanliness,  fre- 
quent ablutions,  and  avoiding  to  take  food  in  the  room  where  the  work  ift 
carried  on,  are  important ;  and  drunken  habits  are  injurious,  perhaps  by 
favouring  disease  of  the  kidneys.  Like  other  forms  of  tremor,  that  which 
is  caused  by  mercury  is  often  diminished  for  the  time  by  a  glass  of  wine  or 
of  some  other  stimulant.  Sir  Thomas  Watson's  patient  said  that  when  the 
disease  was  first  coming  on  he  found  himself  unable  to  get  upstairs  to  his 
work  until  he  had  taken  half  a  quartern  of  gin. 

Among  medicines  iodide  of  potassium  apjDcars  to  be  the  most  useful. 
It  was  suggested  by  Melsens  on  the  same  theory  as  for  chronic  lead-poison- 
ing, and  mercury  is  said  to  have  been  detected  in  the  urine  while  iodide 
was  being  taken.  Watson  found  iron  more  useful  than  any  other  drugs  in 
the  case  which  he  relates,  and  Anstie  saw  great  benefit  from  cod-liver  oil  in 
several  cases.  In  a  patient  of  Gull's,  electricity  appeared  to  be  beneficial, 
sparks  being  taken  from  the  spine  ;  it  was  thus  that  De  Haen's  patient 
{whose  case  was  quoted  above)  was  cured. 

The  other  effects  of  mercury  are  salivation  and,  probably,  stimulation  of 
the  pancreas,  liver,  kidneys,  and  tubular  glands  of  the  intestine.  It  was 
proved  by  Rutherford  that  it  does  not  increase  the  flow  of  bile  in  dogs  witli 
a  fistula  into  the  gall-bladder,  but  it  certainly  restores  the  colour  to  the  freccs 
in  man.  The  result  of  mercurial  poisoning  is  to  produce  pallor  by  diminu- 
tion of  the  luBuioglobin  of  the  blood-discs  ;  but  it  has  been  ascertained  that 
this  is  not  the  effect  of  the  drug  in  cases  of  syphilis  ;  not  only  does  the 
sallow,  earthy  hue  of  the  disease  give  way  to  a  healthy  colour,  but  the  actual 
amount  of  haemoglobin  is  increased. 

Tremors  from  zinc-iioisoning. — There  is  a  curious  disorder  to  which 
brass-founders  are  liable ;  it  was  studied  by  Dr  Greenhow  in  Birmingham, 
in  1858,  and  named  by  him  "  brass-founder's  ague,"  on  account  of  the  resem- 
blance between  its  symptoms  and  those  of  a  paroxysm  of  intermittent  fever 
(■  Med.-Chir.  Trans.,'  vol.  xlv).  It  is  in  no  way  dependent  upon  malaria,  but 
is  caused  by  the  dense  white  fumes  of  oxide  of  zinc,  the  result  of  deflagration 
of  the  metal,  which  at  a  certain  stage  in  the  formation  of  brass  fill  the 
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casting-shop,  unless  it  is  thorouj^'hly  ventilated.  Exposure  to  these  fumes  is. 
followed  by  malaise  and  weariness,  by  a  sense  of  constriction  at  the  chest, 
and  sometimes  by  nausea.  Aftenvards  shivering  comes  on,  with  chattering, 
of  the  teeth ;  this  is  succeeded  by  a  more  or  less  marked  hot  stage,  and  the 
attack  ends  in  profuse  sweating.  Next  day  the  man  feels  unwell,  but  not. 
enough  to  be  unable  to  work.  There  is  no  regularity  in  the  recurrence  of 
the  attacks,  Avhich  come  on  from  time  to  time  under  the  operation  of  their 
exciting  cause,  but  especially  when  the  patient  has  been  off  work  for  a  few 
days.  They  seem  not  otherwise  to  impair  the  health,  and  it  is  not  known, 
that  they  shorten  the  life  of  the  patient.  Drinking  milk  is  said  to  be  pre- 
ventive of  the  brass-founder's  disease. 

Dr  Greenhow  reported  that,  beside  this  affection,  brass-workers  at  Bir- 
mingham are  very  liable  to  shaking  palsy.  He  could  only  find,  however, 
one  case  in  an  old  man.  Dr  Gee  published  in  the  '  St  Barth.  Hosp. 
Eep.'  for  1889,  ]d.  28,  a  case  of  a  brass-founder,  aged  thirty-three,  who 
suffered  from  muscular  paresis,  trembling  tongue,  and  ankle-clonus,  which 
symptoms  were  ascribed  to  zinc-poisoning.  See  also  a  good  account  of  the 
so-called  "  ague,"  the  bronchitis  (coniosis),  and  the  nervous  symptoms  to- 
which  the  Birmingham  brass-founders  are  liable,  by  Dr  Robert  M.  Simon 
(  '  Brit.  Med.  Journ.,'  April  28th,  1888).  He  is  inclined,  with  Dr  Hogben, 
to  attribute  part  of  the  poisonous  effects  to  the  copper,  rather  than  to  the- 
zino  of  the  compound  metal. 
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HYSTEEIA  AND  HYPOCHONDEIASLS 

"  Oraudum  est  ut  sit  mens  sana  in  corpore  sauo." 

JUVEKAI. 

"In  nervous  diseases  lie  is  the  best  physician  who  knows  best  how  to  inspire  liope." 

Coleridge. 

Hysteria — Nomendature— A  real  and  distinct  disease — Mental  and  moral 
perversions — Hysterical  affections  of  sensation  and  of  movement — Contrac- 
tures— Globus  hystericus — Flatulence — Tlic  hysterical  fit — Aetiology  and 
Pathology  of  Hysteria — Diagnosis — Prognosis — Prophylaxis —  Treatment. 

Catalepsy  —  Trance  —  Sleep-walking  —  Ecstasy  —  Dancing  mania — Hysterical 
mania — Epileptiform  hysteria — Anorexia  nervosa — Hysteria  in  men  and 
boys. 

Hypochondriasis — Distinctions  from  hysteria — The  supposition  of  imaginary 
diseases — Distinction  from  melancholia — May  mask  real  disease — Treat- 
ment— Prognosis. 

In  many  of  the  diseases  of  the  nervous  system  which  have  been  de- 
scribed in  the  preceding  pages,  mental  symptoms  mingle  with  those  in  which 
consciousness  is  not  involved.  The  coma  of  apoplexy,  the  delirium  of 
poisoning  by  alcohol  or  belladonna,  the  temporary  unconsciousness  of  minor 
epilepsy,  the  paroxysmal  mania  which  follows  major  epilepsy,  and  many 
symptoms  of  "  general  paralysis  "  are  mental.  But  there  are  disorders  in 
which,  instead  of  the  mind  being  affected  as  the  result  of  anatomical  lesions 
or  poisons  or  functional  disturbance  of  motion  or  sensation,  the  mental 
aberration  is  primary,  and  various  bodily  disorders  result  therefrom  ;  and 
yet  the  patients  are  not  insane.  These  disorders  will  be  treated  in  the  pre- 
sent chapter  under  the  traditional  terms  of  Hysteria  and  Hypochondriasis. 

Hysteria.* — This  ancient  name  implies  the  eiToneous  theoiy  that  dis- 
turbance of  the  uterus  is  the  cause  of  the  curious  and  long-reoognised 
paroxysmal  attacks  kno^^^l  as  hysterical  fits.  The  hypothesis  was  crude 
and  almost  baseless,  and  the  term  has  been  extended  to  many  other  con- 
ditions beside  the  "  fit  of  the  vapours  "  which  it  originally  denoted.  It  is 
idle  to  quarrel  with  this  extension  of  meaning — an  extension  not  arbitrary 
or  designed,  but  natural  and  common  to  all  languages, — and  it  is  pedantic  to 
object  to  our  speaking  of  male  .hysteria  because  men  have  no  uterus.  We 
might  as  well  refuse  to  use  such  terms  as  pituitarium,  rheumatism,  or 
chorea. 

It  must  be  admitted  that,  like  some  other  diseases,  hysteria  is  difficult 

*  'Xartp'ia  {i.e.  womb-sickness),  from  vffTipa,  the  uterus — Passio  hystcr'icn.—Anglictt- 
Fits  of  the  mother — The  vapours. 
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to  define.  Since  it  is  independent  of  any  appreciable  structural  change,  its 
definition  would  naturally  be  based  upon  either  its  causes  or  its  symj)toms. 
But  the  former  are  unknown,  and  the  latter  are  singularly  variable  and  in- 
constant. Moreover,  the  curability  of  most  hysterical  affections,  and  the 
fact  that  they  are  generally  contrasted  with  organic  diseases,  have  caused  a 
tendency  to  apply  the  term  vaguely  to  cases  of  unascertained  nature,  but 
which  are  regarded  as  of  a  trifling  character,  and  likely  to  be  of  transient 
duration.  In  this  way  the  words  hysteria  and  hysterical  have  often  become 
meaningless. 

There  is,  however,  no  question  that  most  of  the  affections  called  hysteri- 
cal are  the  genuine  expression  of  a  siDecial  morbid  condition,  for  which  the 
name  of  Hysteria  is  as  convenient  as  any  other,  beside  having  the  sanc- 
tion of  antiquity  and  established  usage.  For  we  find  that  two  or  more  of 
these  affections  are  frequently  present  in  the  same  patient  at  the  same  time, 
or  that  a  person  who  has  suffered  from  one  is  afterwards  attacked  by  others. 
Then,  again,  there  are  marked  peculiarities  in  the  age,  sex,  temper,  and 
other  habits  of  such  patients.  Above  all,  there  is  in  most  cases  an  intel- 
lectual and  emotional  state  which  can  be  recognised  apart  from  other 
indications  of  the  disease,  and  may  be  regarded  as  its  fundamental  character. 

Mental  condition. — The  principal  features  of  the  mental  state  which 
characterises  hysteria  are  a  disturbance  of  the  sensations,  an  exaltation  of 
the  emotions,  a  perversion  of  the  will,  and  a  loss  of  the  balancing  power  of 
the  judgment.  The  patient  seems  to  have  no  power  of  controlling  her  own 
feelings,  so  that  trifling  occurrences  excite  her  to  rapture  or  plunge  her  in 
despair.  She  may  conceive  a  violent  affection  for  some  persons,  and  an 
equally  irrational  aversion  from  others  ;  or  she  perhaps  shows  great  attach- 
ment to  some  pet  animal,  while  others,  no  less  harmless,  excite  repugnance 
and  disgust ;  she  torments  all  about  her  with  her  caprice  and  her  selfish 
claims  upon  their  attention  ;  she  appears  unable  to  make  up  her  mind  to  the 
smallest  effort,  and  lies  in  bed  all  day  from  sheer  want  of  energy  to  rise  ; 
and  yet  in  some  particular  direction  she  will  show  the  most  obstinate  tena- 
city of  purpose.  She  craves  for  sympathy,  and  insists  on  her  delicate  health 
•being  recognised.  In  pursuance  of  this  object  she  will  apply  corrosive  acids 
to  her  skin,  swallow  needles  day  after  day,  or  run  them  into  all  parts  of  her 
body,  and  make  repeated,  but  always  unsuccessful,  attempts  to  poison  or 
drown  or  hang  herself.  Her  stoical  endurance  of  pain  is  sufficient  to  show 
■  that  a  mere  defect  of  volitional  power  cannot  be  the  essential  element  of 
hysteria.  As  Reynolds  Syst.  of  Med.,'  vol.  ii)  put  it,  the  will  is  no  longer 
called  into  exercise  by  the  judgment  or  reasoning  faculties,  but  only  by  some 
one  dominant  idea  or  emotion.  Thus,  as  Jolly  observes  (von  Ziemssen's 
'  Handbuch/  vol.  xii),  if  one  can  by  stimulating  a  spirit  of  emulation  supply 
a  hysterical  patient  with  a  sufficient  motive  to  undertake  a  good  work  such 
as  nursing,  she  will  often  carry  it  out  with  unusual  perseverance  and  energy 

Moral  j^erversion.— The  moral  tone  of  a  hysterical  woman  is  oft^en 
-seriously  impaired,  particularly  in  certain  directions.  Morbid  sexual  in- 
clinations have  In  some  cases  a  strong  hold  upon  such  a  patient,  and  she 
will  scheme  to  induce  her  medical  attendant  to  make  a  vaginal  examination 
Watson  relates  a  case  m  which  a  young  woman  contrived  to  make  a  hos 
pital  surgeon  believe  that  she  had  a  stone  in  the  bladder  :  and  the  imposture 
was  not  detected  until  she  had  been  tied  up  in  the  position  for  litliot<)my  in 
^an  operating  theatre  full  of  students.  A  patient  who  was  supposed  to  have 
•a  hydatid  m  the  liver,  and  who  had  been  punctured  without  result,  allowed 
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the  operation  to  be  repeated,  and  almost  immediately  produced  a  piece  of 
the  stomach  of  a  rabbit,  which  she  declared  she  had  vomited,  and  which  she 
no  doubt  thought  would  be  mistaken  for  a  hydatid  membrane ;  a  few  hours- 
later  she  sent  for  her  medical  man  again,  to  remove  from  her  vagina  another 
piece  of  the  same  substance.  Others  have  been  known  to  drink  their  urine 
and  then  to  bring  it  up  again,  pretending  that  none  was  passed  in  the 
natural  way,  and  the  fact  that  such  cases  have  occurred  makes  one  hesitate 
to  accept  as  authentic  cases  described  by  Charcot  as  hysterical  ischuria; 
for  there  is  often  great  difficulty  in  detecting  impostures  of  this  kind. 
Charcot  himself  relates  a  case  of  Beyer's,  in  which  a  woman  pretended  that 
urine  came  from  her  umbilicus,  ears,  eyes,  and  breasts,  and  that  she  vomited 
faeces  ;  and  it  was  not  until  she  had  been  placed  in  a  strait  waistcoat  that 
little  balls  of  faeces  ready  prepared  for  swallowing  were  found  in  her  bed. 
Hysterical  young  women  also  simulate  phthisis  and  pretend  to  sjDit  or  vomit 
blood.* 

Some  of  the  factitious  affections  of  the  skin  are  by  no  means  easy  of 
diagnosis.  In  the  museum  of  Guy's  Hospital  there  is  a  model  of  the  right 
breast  of  a  girl,  which  is  reddened  and  has  on  it  a  number  of  raised  nodules, 
some  of  them  larger  than  peas.  The  first  time  that  patient  was  in  the 
hospital  the  cause  of  the  affection  remained  undiscovered,  although  it  was 
evident  that  some  irritant  was  being  intentionally  applied ;  but  more  than  a 
year  afterwards  she  was  again  admitted,  and  Mr  Birkett,  happening  to  visit 
the  ward  at  an  unusual  hour,  found  a  piece  of  lint,  strewn  with  powdered 
cantharides,  which  she  had  put  on  the  breast.  Sir  William  Gull  related  a 
similar  case  in  which  he  detected  with  a  lens  a  glistening  fragment  of  the 
same  powder  on  the  skin.  Some  years  ago  a  girl  was  admitted  into  Miriam 
Ward  who  had  on  her  chest  and  breasts  several  whitish  gangrenous-looking 
patches,  of  irregular  size  and  form  ;  these  successively  shrivelled  up  into 
brownish  scabs,  which  soon  became  detached,  leaving  the  skin  beneath  red- 
dened and  rather  scaly.  On  one  finger,  in  the  groove  between  the  skin  and 
the  nail,  there  was  found  a  bright  yellow  stain,  which  affected  both  struc- 
tures to  about  the  same  extent,  and  which  seemed  indisputably  to  have  been 
caused  by  a  drop  of  nitric  acid.  So  that  perhaps  the  jDatches  on  her  chest 
were  likewise  produced  by  the  acid,  although  they  did  not  show  the  charac- 
tei'istic  yellow  colour.  It  happened  strangely  enough  that  shortly  before 
she  came  in  there  was  in  the  ward  another  patient,  a  girl  of  eighteen, 
affected  in  exactly  the  same  way  with  what  there  Avas  no  reason  to  doubt 
was  spontaneous  gangrene.  The  museum  contains  models  taken  from  each 
of  these  patients  (Nos.  296,  299). 

Other  forms  in  which  hysterical  patients  exhibit  their  craving  for 
notoriety  are  illustrated  by  the  cases  of  the  Welsh  fasting  girl,  and  Louise 
Lateau,  the  Belgian  nun. 

Among  the  many  diseases  simulated  by  hysteria,  the  following  may  be 
jioted  : — Paraplegia,  Aphonia,  Haemoptysis  and  phthisis,  Haematemesis  and 
gastric  ulcer.  Dyspnoea  and  pleurisy,  Caries  of  the  spine  and  hip  disease. 
Synovitis  of  the  knee  or  other  joints,  Abdominal  tumours,  bleeding  stigmata, 
Epilepsv,  Hydrophobia,  and  Hyperpyrexia. 

Perversions  of  sensations. — The  hysterical  patient  sometimes  complains 
of  intolerance  of  light,  and  will  have  the  room  dai-kened.    Reynolds  re- 

*  A  remarkable  case  of  this  kind  obtained  some  notoriety  about  fifty  years  ago  by  the 
publication  of  a  book  called  'The  Female  Jesuit  in  the  Family.'  The  patient,  a  typically 
hysterical  governess,  imposed  on  the  Protestant  credulity  of  the  household. 
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lates  the  case  of  a  woman  who  had  for  weeks  been  lying  with  her  hands 
before  her  eyes  to  keep  out  the  light  of  a  dull  London  sky.  When  he 
brought  a  candle  close  to  her  in  order  to  examine  the  pupils  she  shuddered, 
knit  "her  brows,  and  held  both  hands  between  it  and  her  eyes ;  but  as  soon 
as  her  attention  was  distracted  to  the  state  of  her  front  teeth,  the  brows 
became  relaxed,  the  hands  were  removed,  and  she  bore  the  light  without  in- 
convenience. In  other  cases  the  patient  is  distressed  by  the  slightest  sound, 
and  will  allow  no  one  to  speak  above  a  whisper ;  and  yet  will  speak  in  a  loud 
voice  or  make  a  noise  in  stirring  the  fire  without  seeming  to  mind  it. 

Jolly  quotes  from  Amman  the  case  of  a  woman  who  discovered  the  pre- 
sence of  some  cherries  in  another  room  by  their  odour,  and  who  could  dis- 
tinguish one  person  from  another  with  her  nose ;  and  such  persons  often 
detect  by  their  taste  the  presence  of  the  minutest  trace  of  any  flavour  that 
they  dislike.  It  is  perhaps  a  perversion  of  the  gustatory  sense  that  leads 
girls  affected  with  hysteria  to  eat  cinders,  sealing-wax,  lead  pencil,  and  the 
like ;  this  perverted  appetite  used  to  be  called  "  i^ica."  They  are  some- 
times equally  fond  of  repulsive  odours  or  flavours. 

The  sense  of  touch,  again,  may  be  unduly  acute.  In  almost  every  case 
of  hysteria  there  is  at  some  part  or  other  of  the  body  over-sensitiveness  to 
painful  impressions — hypercestliesia,  or  rather,  in  strict  language,  hyperal- 
gesia. Sometimes  the  patient  complains  bitterly  if  the  skin  over  one  or 
more  of  the  spinous  processes  is  pressed  upon  or  even  touched  ;  sometimes 
she  has  extreme  tenderness  of  the  breast,  or  of  the  edge  of  the  costal 
cartilages. 

In  some  cases  there  appears  to  be  an  actual  exaltation  of  perception ;  a 
hysterical  girl  may  seem  to  hear  through  stone  walls,  but  deception  is  often 
practised,  especially  the  deception  by  which  the  patient  deceives  herself. 

Another  frequent  effect  of  hysteria  is  impairment  of  common  sensation, 
dyscesthesia  or  anesthesia.  This  may  either  be  limited  to  ordinary  tactile 
impressions  or  it  may  include  those  of  heat  and  cold ;  or  it  may  concern 
only  the  perception  of  pain,  analgesia.  Gendrin  went  so  far  as  to  declare 
that  sensation  was  more  or  less  defective  in  every  case  of  hysteria.  This 
statement  is  too  absolute,  but  the  symptom  is  undoubtedly  often  present,  and 
Lasegue  and  Charcot  are  probably  right  in  saying  that  it  would  be  more 
frequently  observed  if  it  were  carefully  looked  for,  since  the  patient  may  be 
unaware  of  local  anaesthesia  until  her  sensibility  is  tested.  In  many  cases 
subjective  sensations  of  tingling,  pins  and  needles,  are  complained  of  by  the 
patient,  or  immbness,  or  local  acute  pain.  Nor  is  hyperaesthesia  incom- 
patible with  anaesthesia.  The  sense  of  touch,  of  muscular  contraction,  or 
heat  and  cold,  are  each  independent,  and  in  disease  may  be  separated  from 
the  totally  distinct  perception  of  pain  (cf.  supra,  p.  632).  Indeed,  acuteness 
of  discrimination  of  the  tactile,  muscular,  or  thermic  perceptions  is  impaired 
by  pain.  So  there  is  nothing  incredible  in  an  hysterical  girl  telling  us  that 
ti  certain  part  of  the  skin  is  exquisitely  tender,  and  the  seat  of  burning  pain 
when  touched ;  w-hile  yet  at  this  spot  the  power  of  appreciating  tactile  im- 
pressions may  be  greatly  diminished. 

But  the  most  characteristic  sensory  symptom  is  Hemiuncesthesia. 
Briquet  stated  that  this  occurs  on  the  left  side  more  often  than  on  the 
right  side  in  the  proportion  of  seventy  cases  to  twenty.  The  limitation  of 
the  parts  in  which  there  is  loss  of  feeling  is  often  remarkably  sharp,  cor- 
responding almost  precisely  with  the  median  line  of  the  face,  neck,  and 
body.    It  differs  from  hemiplegia  in  its  Avide  extent  and  in  the  greater  im- 
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..plication  of  sensation  than  of  motion.  The  mucous  membranes  are  affected 
dn  a  simikir  way  ;  taste  may  be  wanting  in  one  half  of  the  tongue,  the 
sense  of  smell  may  be  impaired,  and  there  may  be  a  considerable  degree  of 
Amblyopia,  with  limitations  of  the  visual  lield  for  the  several  colours — a 
symptom  which  Galezowski  has  named  Achromatojjsia.  Occasionally  we 
■see  complete  hysterical  hemianopia.  According  to  Jolly,  reflex  excitability 
is  sometimes  wanting;  sneezing  cannot  be  induced  by  irritating  the  nose, 
nor  retching  by  tickling  the  fauces  on  the  affected  side.  Lastly,  Charcot 
noticed  that  the  skin  of  the  paralysed  side  is  cold  and  pale,  and  yields 
«carcely  any  blood  to  a  needle's  prick. 

Apart  from  hemianaesthesia,  loss  of  feeling  in  the  mucous  membranes  is 
common.  Anstie  remarked  on  the  frequency  with  which  it  may  be  found, 
if  searched  for,  in  the  back  of  the  pharynx  ('  Lancet,'  ii,  1872),  and  believed 
that  whenever  a  person  who  has  not  been  taking  a  bromide  can  without 
retching  let  one  pass  the  finger  down  to  the  epiglottis,  the  diagnosis  of  hys- 
teria is  probably  correct.  Reynolds  mentions  several  cases,  occurring  iu 
married  women  who  were  still  bearing  children,  in  which  there  was  absolute 
anaesthesia  of  the  vulva  and  vagina.  Impairment  of  sensation  in  the 
bladder  is  supposed  to  be  sometimes  the  cause  of  retention  of  urine  in  hys- 
terical patients,  but  in  other  cases  it  appears  to  be  due  to  a  prurient  desii-e 
to  have  a  catheter  introduced.  Jolly  relates  the  case  of  an  hysterical  patient 
who  burnt  herself  terribly  by  taking  live  coals  out  of  the  fire  and  pressing 
them  with  both  hands  into  her  vagina,  without  showing  any  sign  of  pain. 

Hysterical  anaesthesia  is  not  permanent.  It  may  last  for  several  weeks 
and  even  for  months,  but  sooner  or  later  it  always  passes  off. 

Motor  paralysis.-— Another  manifestation  of  hysteria  is  paralysis  of 
movement.  Aphonia  and  dysphagia  often  result  from  loss  of  power  in  the 
laiyngeal  and  the  pharyngeal  muscles  respectively  ;  and  the  former  symptom 
gives  great  aid  towards  the  diagnosis  of  doubtful  cases.  Hysterical  aphonia 
is  as  common  as  hysterical  aphasia  is  rare. 

Not  infrequently  hysterical  paralysis  takes  the  shape  of  paraplegia  or  of 
hemiplegia.  The  former  affection  was  described  in  a  previous  chapter 
(p.  642).  The  latter  is  less  common;  when  present  it  more  often  affects  the 
kft  side  than  the  right ;  the  proportion  in  Briquet's  cases  was  as  forty-six 
to  fourteen.  An  important  distinction  between  it  and  the  hemiplegia 
due  to  an  organic  lesion  of  the  brain  is  that  in  hysterical  hemiplegia  the  side 
of  the  face  and  tongue  remain  unaffected.  This  was  long  ago  remarked  by 
Todd,  who  also  pointed  out  that  the  patient  in  attempting  to  walk  drags 
the  palsied  limb  after  her,  as  if  it  were  a  piece  of  inanimate  matter,  and 
uses  no  art  of  circumduction  nor  effort  of  any  kind  to  lift  it  from  the 
ground ;  the  foot  sweeps  the  ground  as  she  walks."  Reynolds  adds  that  a 
paralytic  patient  looks  at  her  feet ;  an  hysterical  patient  at  the  persons  who 
are  watching  her. 

Occasionally  one  limb  is  alone  affected  with  liysterical  paralysis  ;  or, 
still  more  rarely,  only  part  of  a  limb.  The  only  muscle  affected  singly  is 
the  levator  palpebrae ;  and  hysterical  ptosis  is  not  uncommon. 

Hysterical  paralysis  is  often  transitory,  lasting  only  a  few  days  or  a  few 
hours,  though  it  may  reappear  in  the  same  limbs  or  in  others.  But  there 
are  cases  in  which  it  persists  for  months  or  even  yeai's ;  and  then  it  is  often 
accompanied  by  rigidity  (see  next  paragraph).  The  paralysis  may  dis- 
appear suddenly,  under  the  influence  of  a  sudden  emotion  or  shock ; 
or  it  may  pass  off  very  gradually.    The  removal  of  the  patient  to  a  hospital 
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ward — away  fi'om  sympathising  friends  and  relations — is  often  followed  by  a. 
more  or  less  rapid  recovery.    The  patient  is  told  that  she  is  expected  to- 
begin  to  move  the  paralysed  limbs  ;  day  by  day  she  is  encouraged  to  do 
more ;  after  a  time  she  is  taken  out  of  bed,  dressed,  and  put  in  a.  chair ;  and 
before  long  she  walks  as  well  as  ever. 

Contractions— X  remarkable  effect  of  hysterical  paralysis  is  a  chronic 
spasm  or  rigidity  of  one  or  more  of  the  limbs.    Charcot  published  in  his 
'  Legons '  several  capital  drawings  illustrative  of  the  distortions  which  it 
produces,  and  the  French  word  contracture  is  often  adopted  for  such  cases. 
The  affection  may  follow  immediately  upon  a  severe  hysterical  fit ;  and  the 
paralysis  and  the  rigidity  then  develop  simultaneously.    But  in  most  cases, 
as  in  those  of  spastic  paraplegia  of  organic  origin,  the  contraction  does  not 
come  on  until  there  has  been  loss  of  power  for  a  considerable  time.  la 
certain  cases  only  one  leg  or  one  arm  becomes  contracted  ;  but  sometimes 
both  legs  are  affected,  sometimes  both  the  arm  and  the  leg  on  one  side, 
sometimes  three  of  the  limbs,  or  even  all  four.    When  the  affection  assumes 
a  hemiplegic  type,  and  the  rigidity  follows  the  loss  of  power  after  some 
inteiwal,  it  might  be  thought  that  there  would  be  a  difficulty  in  distinguish- 
ing it  from  the  late  rigidity  of  hemiplegia  due  to  organic  disease  of  the 
brain  (p.  736)  ;  but  in  the  hysterical  affection  the  contraction  as  a  rule 
comes  on,  not  gradually,  but  suddenly,  as  the  immediate  result  of  a 
fresh  hysterical  fit.    The  arm  is  semi-flexed  ;  and,  according  to  Charcot,  the 
leg  always  falls  into  a  state  of  rigid  extension,  the  adductors  of  the  thighs 
are  forcibly  contracted,  the  knee  and  aiilvle  straightened,  and  the  toes 
stretched  down  to  the  utmost  extent,  while  the  sole  is  turned  inwards  ;  so 
that  the  condition  of  the  foot  resembles  that  of  talipes  eqviino-vainis. 

This  condition  is  not  without  exceptions  ;  Jolly  relates  a  case  in  which 
one  leg  became  powerfully  flexed  at  the  knee-joint ;  and  in  a  mai-ked  case 
of  hysterical  paraplegia  (which  came  under  the  writer's  obseiwation  many 
years  ago)  the  girl's  legs  were  forcibly  flexed  at  the  knees  and  hips,  so  aa 
to  resist  the  utmost  power  that  could  be  safely  used  to  straighten  them, 
until  chloroform  was  administered.  She  afterwai'ds  recovered  completely, 
and  became  an  excellent  nurse. 

The  rigidity  in  these  cases  is  not  relaxed  during  sleep  ;  nor  does  it 
undergo  any  variations  in  degree  at  different  times  or  periods  of  the  day. 
The  spasm  is  not  confined  to  a  single  set  of  muscles,  for  one  is  not  able  to 
force  the  patient's  arm  into  a  position  of  complete  flexion,  any  more  than  to 
extend  it.  By  making  the  patient  inhale  chloroform,  however,  one  can  tem- 
porarily remove  the  spasm,  so  that  the  affected  joints  become  perfectly 
supple. 

The  muscles  remain  well  nourished,  and  retain  their  electro-contractility 
for  a  considerable  time.  But  when  a  limb  has  been  contracted  for  months 
or  years  without  intermission,  a  little  general  wasting  may  occur,  the  re- 
action of  the  muscles  to  galvanism  may  be  somewhat  impaired,  and  in  some 
cases  it  is  said  that  the  contractures  no  longer  disappear  under  chloroform. 
Tlie  spastic  paralysis  of  hysteria  almost  always  ends  in  recovery;  and  in 
many  cases  this  takes  place  abruptly.    One  of  Charcot's  is  very  instructive. 

A  woman  was  first  attacked,  at  the  ap^e  of  tlnrty-four,  with  loss  of  coiiscionsness  after 
a  moral  shock  ;  she  then  fell  into  the  fire  and  burnt  her  face  severely.  After  this  she  had 
several  seizures,  some  of  them  hysterical  in  chnrncter,  others  rather  epileptiform.  Four 
years  afterwards  she  had  a  very  severe  fit,  attended  with  convulsions  and  followed  bv  an 
apoplectiform  stupor  with  stertorous  breathinar;  this  was  at  once  followed  by  left  hemi 
plegia.    Rigidity  of  the  left  limbs  set  in  abruptly  after  an  interval.    In  the  followin<^  year 
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the  right  limbs  also  became  contracted;  ami  later  still  the  jaws  were  fixed,  so  that  an 
esophageal  tube  had  to  be  used.  Her  right  arm,  however,  became  free;  and  Charcot 
maintained  that  recovery  was  still  possible.  One  evening,  six  years  from  the  commence- 
ment of  the  contraction  of  the  left  arm  and  leg,  she  had  an  attack  in  wliich  she  imagined 
herself  to  be  about  to  die.  She  cried  out,  became  agitated,  and  with  her  right  arm  pushed 
aside  those  who  held  her.  Her  strong  desire  to  get  to  the  window  for  air  was  resisted ; 
slie  became  more  and  more  augry ;  and  first  her  right  leg  lost  its  rigidity,  then  her  left  leg, 
and  finally  her  leit  arm.  She  got  up  and  walked;  and  in  eight  hours'lier  cure  was  com- 
plete.   A  slight  crackling  in  the  joints  was  all  that  remained  of  the  complaint. 

Such  a  case  has  an  obvious  bearing  on  niediajval  stories  of  miraculous 
cures.  Charcot  quotes  an  article  by  Littre  in  Avhich  detailed  accounts  are 
given  of  certain  persons  who  were  cured  at  the  end  of  the  thirteenth  century 
by  pilgrimages  to  the  tomb  of  St  Denis,  where  the  relics  of  Louis  IX  had 
been  recently  deposited.  Three  of  these  were  young  women  who  had  been 
suddenly  attacked  Avith  contraction  of  one  leg  or  of  the  arm  and  leg  on  one 
side,  and  Avho  also  had  ancesthesia.  They  were  all  ciu-ed  suddenly,  and  in 
circumstances  likely  to  act  upon  the  iinagination. 

In  some  exceptional  cases  of  hj^sterical  contracture  "  recover^''  never 
takes  place.  Charcot  mentions  several  instances  which  he  believed  to  be 
hopeless.  One  is  that  of  a  woman,  aged  fifty-five,  whose  legs  had  been  con- 
tracted for  sixteen  years  ;  under  chloroform  her  knees  could  still  be  relaxed  ; 
but  her  feet  remained  in  a  condition  of  equino-varus.  He  made  an  autopsy 
in  one  case  in  which  all  four  limbs  had  been  contracted  for  ten  years ;  and 
he  discovered  sclerosis  of  the  lateral  columns  in  nearly  the  whole  length  of 
the  cord.  The  patient  was  a  hysterical  woman,  and  the  rigidity  passed  off 
several  times  and  returned  again  before  it  became  permanent ;  so  that  there 
seems  no  reason  to  doubt  that  the  case  originally  was  only  functional. 

The  points  on  which  Charcot  would  lay  stress  as  indicating  an  unfavour- 
able prognosis  in  a  case  of  long-standing  contraction  of  a  limb  are  that 
particular  groups  of  muscles  are  wasted  in  an  extreme  degree  and  affected 
with  fibrillaiy  tremor  like  that  seen  in  progressive  muscular  atrophy ;  that 
there  is  a  great  diminution  in  the  contractility,  as  tested  by  faradisation ; 
and  that  the  rigidity  remains  to  a  considerable  extent  when  the  patient  is 
under  the  influence  of  chloroform.  On  the  other  hand,  he  does  not  attach 
any  importance  to  a  little  loss  of  substance  in  the  affected  limbs,  or  to  a 
slight  impairment  of  the  electrical  reaction  of  the  muscles. 

These  exceptional  cases  of  sclerosis  of  the  lateral  columns  following  a 
functional  paralysis  may  be  taken  as  indications  that  the  most  transitory 
physiological  pei-versions  of  function  are  really  accompanied  by  a  transitory 
anatomical  lesion.  Again,  they  may  inspire  hope  of  ultimate  recovery  even 
when  spastic  hemiplegia  or  pai-aplegia  is  the  result  of  demonstrable  tissue 
changes. 

Globus. — Among  the  most  characteristic  symptoms  of  hysteria  is  the  so- 
called  glohm  hystericus.  It  is  difficult  to  say  whether  it  is  merely  a  morbid 
sensation,  or  depends  upon  spasmodic  contraction  in  the  oesophagus  and 
phaiynx,  or  on  the  sudden  ascent  of  gas  from  the  stomacli.  The  former 
opinion  was  maintained  by  Eulenburg  and  Reynolds,  the  latter  by  Jolly.  To 
the  patient  herself  the  globus  is  a  sensation  as  if  there  were  a  ball  or  lump 
in  the  throat,  which  she  cannot  swallow  or  get  rid  of.  She  will  sometimes 
put  her  finger  into  the  pharynx,  and  make  herself  sick ;  or  she  Avail  drink 
mouthful  after  mouthful  of  water  to  Avash  it  down.  The  exact  nature  of  the 
sensation  varies.  Some  patients  liken  it  to  a  bean  sticking  in  the  throat ; 
others  feel  as  if  an  animal  Avere  creeping  about  within  the  lump ;  Avhile  Avith 
others,  again,  it  is  rather  a  feeling  of  constriction  about  the  neck  as  if  the 
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collar  was  too  tightly  fastened.  The  relation  of  such  sensations  to  the  state- 
of  emotional  excitement  Avhich  characterises  hysteria  is  shown  by  the  fact 
that  a  precisely  similar  sensation  is  felt  by  healthy  persons  when  suddenly 
seized  with  grief  or  terror.  Thus,  children  before  a  lit  of  crying  experience 
a  sensation  of  a  lump  in  the  throat  which  is  probably  identical  with  the 
hysterical  globus.  In  some  cases  the  lump  is  not  merely  felt  in  the  throat, 
but  seems  to  rise  up  from  the  chest,  or  from  the  abdomen.* 

Flatulence. — Another  frequent  and  probably  allied  symptom  of  hysteria 
is  a  rapid  distension  of  the  intestines  with  gas.  The  abdomen  may  suddenly 
swell  up,  so  that  the  patient  is  obliged  to  take  off  her  stays  and  undo  all  the 
fastenings  round  her  waist.  This  form  of  tympanites  seems  to  bear  no 
relation  to  meals,  and  may  return  each  morning  before  breakfast.  The  gas 
may  ultimately  escape  either  by  the  mouth  or  from  the  rectum.  How  such 
an  enormous  quantity  of  gas  can  be  produced  in  the  stomach  and  bowels  is 
unknown.  It  is  sometimes  undoubtedly  air  which  has  been  swallowed ; 
sometimes  i^robably  gases,  liberated  from  the  food  and  expanded  in  accoi'd- 
ance  with  physical  laws  by  relaxation  of  the  muscular  walls  of  the  stomach 
and  bowels.  The  chemical  character  of  the  gas  needs  more  exact  deter- 
mination, but  it  is  believed  to  consist  chiefly  of  carburetted  hydrogen. 

In  some  cases  hysterical  tympanites  persists  more  or  less  for  years. 
Bamberger  alludes  to  a  case  of  this  kind,  in  which  the  patient  passed 
through  an  attack  of  cholera  without  alteration  of  the  size  of  the  abdomen, 
but  an  abundant  flow  of  saliva,  coming  on  spontaneously,  at  once  led  to  its 
temporary  subsidence. 

As  Gowers  remarks,  the  particular  manifestation  of  Hysteria  may  often 
be  determined  by  a  real  though  trivial  local  ailment  :  as  dyspnoea  by  bron- 
chial catarrh,  tympanites  by  flatulent  dyspepsia,  aphonia  by  a  cold,  spinal 
tenderness  by  enteric  fever  (as  in  Huchard's  remai-kable  cases),  blindness  by 
aiiil;lyopia  (as  in  a  case  we  had  lately  in  Mary  Ward),  and  hysterical  arthro- 
]>!ithy  by  some  slight  injury  to  the  knee. 

The  hrjftterical  fit. — There  remains  to  be  described  what  was  once 
regarded  as  the  chief  symptom  of  this  disorder,  the  hysterical  attack  or  "  fit 
of  the  mother."  In  the  majority  of  cases  no  such  attacks  occur  during  any 
part  of  their  course  ;  and  when  they  do  occur  they  ])resent  great  varietv  of 
symptoms.  Sometimes  the  patient  has  an  unusually  painful  globus,  and 
then  begins  to  cry  and  sob,  or  breaks  into  violent  laughter  ;  and  she  may 
go  on  laughing  and  crying  alternately,  until  she  is  exhausted.  Such  ail 
attack,  for  which  the  vernacular  name  is  now  "  hysterics  "  and  was  formerlv 
"  vapours,"  may  occur  singly,  or  may  be  repeated  again  and  again.  A  nearly 
constant  symptom  is  that  when  the  fit  passes  off,  the  patient  voids  a  large 
(luantity  of  colourless  urine,  of  low  specific  gravity. 

In  more  severe  cases  a  hysterical  attack  is  accompanied  by  violent  move- 
ments of  the  body  and  limbs.  Often  the  patient  screams,  and  then  falls  into 
a  state  of  opisthotonos,  supported  for  some  minutes  together  on  the  back  of 
l>er  head  and  her  heels.  Or  she  may  throw  her  limbs  in  all  directions,  beat- 
ing them  on  the  ground,  or  striking  her  own  chest  with  her  closed  fists, 
tearing  her  hair,  attacking  those  about  her,  and  struggling  to  release  her- 
self from  restraint.  Or,  again,  she  may  thrust  one  arm  high  in  the  air  ;  or- 
forcibly  bend  her  arm  over  the  chest,  and  her  thighs  across  one  another, 

*  So  Lear : 

"  Hysterica  passio  !  down,  thou  climbing  sorrow: 
Thine  element's  below." 
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some  of  the  fingers  and  toes  being  at  the  same  time  stretched  apart,  while 
others  are  as  strongly  flexed.  The  respiration  is  quickened  and  noisy,  but 
it  is  not  stertorous.  The  features  undergo  the  strangest  contortions  and 
grimaces  ;  the  eyes  are  generally  fast  closed ;  but  the  eyelids  quiver,  and 
the  eyeballs  are  often  turned  upwards.  It  will  be  remembered  that  in  an 
epileptic  fit  they  are  wide  open,  with  pupils  dilated,  while  in  hysteria  the 
eyes  are  shut  and  the  pvipils  are  of  natural  size.  The  more  severe  paroxysms 
approach  those  of  epileptiform  hysteria,  miscalled  hystero-epilepsy ;  but 
there  is  no  real  connection  between  hysteria  and  true  epilepsy. 

There  appears  to  be  little  impairment  of  consciousness  in.  these  hysterical 
attacks.  At  the  commencement  the  patient  almost  always  knows  what  is 
happening,  so  that  she  is  able  to  place  herself  out  of  the  way  of  injury. 
Sometimes  she  keeps  on  screaming  during  the  greater  part  of  the  fit,  or 
shouts  out  "  fire,"  "  thieves,"  or  "  murder,"  or  pours  forth  a  continuous 
stream  of  foul  language.  Sometimes  she  has  visual  hallucinations,  and  raves 
at  imaginary  persons.  Sometimes  she  seems  to  be  quite  unconscious  ;  but 
by  careful  watching  one  may  often  make  out  that  she  really  notices  what  is 
going  on,  casting  occasional  furtive  glances  at  the  bystanders  from  between 
the  half-closed  eyelids  or  changing  her  behaviour  in  accordance  with  their 
remarks. 

Causes  and  nature  of  hysteria. — The  very  name  of  this  disease  involves, 
the  doctrine  that  it  is  the  result  of  uterine  disorder ;  and  the  ancient  Greek 
writers — including  Plato  and  Aristotle — actually  supposed  that  the  womb 
left  its  place  in  the  pelvis  and  wandered  about  the  body,  setting  up  disturb- 
ances in  different  parts.  From  their  time  to  the  present  there  have  never 
been  wanting  theories  which  have  referred  hysteria  to  a  similar  cause.  The 
physicians  Avho  have  held  such  views  have  generally  been  professed  gynai- 
cologists  ;  but  even  Romberg,  the  great  German  authority  on  these  disorders 
fifty  years  ago,  defined  hysteria  as  a  "  reflex  neurosis  proceeding  from  sexual 
irritation." 

By  different  Avriters  various  disorders  of  the  sexual  system  have  been 
made  the  starting-point  of  hysteria.  Some  have  endeavoured  to  trace  it  to 
unsatisfied  desire,  others  have  referred  it  to  excessive  venereal  indulgence, 
and  others  again  to  the  common  menstrual  disorders.  Addison  published  a 
clinical  lecture  in  1830  to  show  that  its  phenomena  depended  upon  "  uterine 
irritation."  By  Dr  Henry  Bennett  ulceration  and  induration  of  the  cervix 
uteri  were  represented  to  be  concerned  in  causing  hysteria  ;  and  afterAvards 
l)r  Graily  Hewitt  assigned  the  principal  place  to  flexions  of  the  womb. 

Charcot  laid  great  stress  on  the  frequency  with  which  hyperaesthesia  of 
the  ovary  is  present.    According  to  him  the  pain  is  sometimes  very  acute, 
and  widely  diffused  over  the  abdominal  surface,  with  special  hypersesthesia 
of  the  skin  over  an  area  two  or  three  inches  in  diameter,  corresponding  with 
part  of  one  iliac  and  of  the  hypogastric  regions.    In  other  cases  no  spon- 
taneous pain  manifests  itself ;   indeed,  the  skin  is  anfesthetic,  and  the 
muscles  can  be  pinched  up  without  pain ;  but  on  making  deep  pressure  to- 
wards the  brim  of  the  pelvis  one  can  feel  the  ovary  as  an  oval  body,  which 
slips  beneath  the  fingers.    Further  pressure  upon  it  gives  rise,  not  exactly 
to  pain,  but  to  a  peculiar  sensation  which  the  patient  at  once  recognises, 
having  felt  it  many  times  before  as  the  starting-point  of  hysterical  attacks ; 
and  this,  j^assing  up  to  the  epigastrium,  is  followed  by  pain  in  that  neigh- 
bourhood, and  sometimes  by  nausea  and  vomiting.    Next,  if  the  pressure  on 
the  ovary  be  continued,  the  patient  experiences  palpitation  of  the  heart  with 
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extreme  rapidity  of  the  pulse,  a  sensation  of  globus  in  the  neck  a  hissing 
noise  in  the  ear  of  the  same  side,  an  impairment  of  vision,  and  then  mental 
perturbation,  ending  in  a  regular  hysterical  fit.  Charcot  also  believed  that 
when  there  is  hemiantesthesia,  or  paralysis,  or  contraction  of  the  imibs  on 
one  side  of  the  body,  it  is  always  the  ovary  on  the  same  side  which  is  hyper- 
testhetic ;  and  that  if  such  symptoms  are  bilateral,  both  ovaries  are  affected. 
Lastly,  he  found  that  when  a  patient  is  seized  with  a  hysterical  attack,  even 
if  epileptiform,  it  may  be  cut  short  by  energetic  compression  of  the  ovary 
continued  for  three  or  four  minutes. 

Even  among  children,  hysteria  is  far  more  common  in  girls  than  in  boys. 
We  have  seen  that  this  is  the  case  with  chorea  likewise,  and  in  both  diseases 
the  preponderance  of  cases  in  females  is  probably  due  to  the  same  cause, 
their  innate  emotional  susceptibility  and  want  of  power  to  resist  external 
influences.  Hysteria  seldom  shows  itself  in  such  women  as  would  be  called 
"masculine,"  whereas  hysterical  men  and  boys  are  those  who  are  of  a 
"  feminine  "  disposition. 

One  influence  which  favours  the  development  of  the  disease  is  want  of 
a  proper  education.  If  a  girl  is  morbidly  self-conscious,  she  is  too  often 
allowed  to  indulge  her  vanity,  and  to  nurse  the  belief  that  she  is  gifted  and 
misunderstood.  If  she  is  studiously  disposed,  she  is  left  to  pore  over  books, 
without  proper  exercise  in  the  open  air.  If  she  craves  for  precocious  ex- 
citement, she  is  taken  to  balls  and  theatres  when  still  young,  she  is  per- 
mitted to  sit  up  late  at  night,  to  lie  late  in  the  morning,  and  to  feed  her 
imagination  with  romances.  The  influence  of  example  may  also  induce  a 
liability  to  hysteria;  the  daughter  of  a  hysterical  mother  is  very  likely  to 
acquire  the  disease  in  her  turn;  so  potent  is  this  cause  that  there  is  no 
need  to  suppose  that  hysteria  is  transmitted  by  descent.  In  comparison 
with  the  emotional  excitability  in  a  girl,  her  intellectual  capacity  has  little 
influence  either  in  disposing  her  to  hysteria  or  in  guarding  her  against  it. 
As  regards  bodily  constitution,  no  doubt  soine  hysterical  Avoraen  are  robust, 
with  fresh  colour  and  a  vigorous  circulation,  but  by  far  the  greater  nvunber 
are  pale,  weakly,  and  delicate. 

The  real  relations  between  hysteria  and  aft'ections  of  the  ovaries  and 
uterus  are  best  elucidated  and  understood  by  the  analogy  afforded  by  some  of 
the  paroxysmal  neuroses.  We  have  seen  that  in  many  persons  the  attacks 
of  megrim  are  constantly  excited  by  disorders  of  the  visual  apparatus.,  but 
that  in  others  this  is  not  the  case.  We  have  found  that  vertigo  is  in  some 
individuals  brought  on  by  diseases  of  the  ear,  and  in  some  by  diseases  of 
the  digestive  organs,  but  that  in  others  it  is  traceable  to  neither.  So  also 
it  appears  that  hysteria  does  not  always  depend  upon  any  one  set  of  external 
exciting  causes.  In  some  cases  it  perhaps  develops  itself  spontaneously. 
Very  often  anaemia  or  chlorosis  may  play  an  important  part  in  its  causation, 
and  it  has  sometimes  been  observed  as  the  direct  result  of  deprivation  of 
food.  In  other  instances,  probably  in  the  majority,  it  is  directly  called 
forth  by  extraneous  impressions  on  the  nervous  centres — not,  as  a  rule,  de- 
rived from  the  pelvic  organs.    Emotional  influences — a  sudden  alarm,  the 

shock  caused  by  the  death  of  a  relative,  or  the  unexpected  loss  of  property  - 

may  bring  on  hysteria  in  a  person  who  had  before  seemed  perfectly  healthy. 
A  similar  result  maj'  follow  a  gunshot  wound  (as  has  been  observed  by  Weir 
Mitchell),  or  it  may  be  brought  about  by  a  railway  collision.  In  some  cases 
a  spirit  of  imitation  suffices  for  its  production  ;  the  disease  has  been  known 
to  spread  like  an  epidemic  from  one  woman  to  another  among  the  inmates 


PATHOLOGY   AND  ETIOLOGY 


965 


of  a  hospital  or  a  workshop.  In  other  instances,  as  observed  by  the  late  Dr 
Anstie,  indulgence  in  alcohol  seems  to  be  the  chief  cause  of  hysteria. 

Again,  it  often  happens  that  several  of  the  conditions  which  inay  bring 
forth  manifestations  of  hysteria  ai*e  present  together.  A  person  who  is 
attacked  after  a  sudden  fright  may  before  have  had  her  health  depressed 
by  exhaustion  of  mind  and  body,  or  may  have  been  labouring  under  religious 
excitement,  jealous}-,  wounded  self-love,  or  remorse.  The  liability  to  hys- 
terical symptoms  of  all  kinds  is  increased  at  the  periods  of  menstruation,  and 
ni  many  women  it  is  also  augmented  at  the  climacteric  age. 

No  doubt  there  are  many  cases  in  which  disorder  of  the  generative 
organs  is  the  main  cause  of  the  development  of  this  neurosis,  and  it  is  prac- 
tically wise  to  accept  Addison's  teaching  that  such  disorder  should  be  care- 
fully searched  for;  and  fortunately  we  can  investigate  the  state  of  the 
ovaries  by  pressure  above  the  brim  of  the  pelvis  without  offence  to  a  patient's 
delicacy.  But  Avriters  are  by  no  means  agreed  as  to  the  frequency  of 
ovarian  irritation  in  hysterical  women.  Jolly  disputes  the  accuracy  of 
Charcot's  statements,  and  quotes  Scanzoni  and  Amann  as  having  found 
among  their  hysterical  patients  as  many  as  19  or  20  per  cent,  in  whom  the 
pelvic  organs  were  healthy.  As  he  remarks,  the  fact  that  these  observers 
Were  jDrofessed  gjmaecologists  renders  it  certain  that  their  figures  in  regard 
to  this  point  are  not  too  high.  Speaking  from  his  own  impressions,  he  is 
disposed  to  state  the  proportion  of  hysterical  patients  free  from  these  com- 
plaints at  more  than  half.    ('  Ziemssen's  Handbuch,'  xii,  2,  p.  461.) 

We  cannot  accept  Romberg's  definition  of  hysteria,  and  it  has  led  to 
much  unjust  suspicion,  and  to  much  ill-directed  ti'eatment.  A  right-minded 
woman  is  ashamed  of  giving  way  to  hysteria,  without  our  assuming  a  sexual 
origin  for  the  disease.  In  the  great  majority  of  cases  there  is  no  such  cause 
at  work,— the  disease  is  one  of  the  nervous  system  and  the  mental  condition. 
It  occurs  in  girls  under  puberty,  in  men  and  boys ;  it  is  often  cured  by 
marriage,  and  still  more  often  by  maternity.  Moreover,  hysteria  is  very 
seldom  present  in  males,  at  or  after  puberty,  who  arc  tainted  by  sexual 
vice ;  and  it  is  said  to  be  almost  unknown  among  prostitvites. 

Age  and  sex. — Hysteria  is  a  feminine  disorder,  but  there  is  no  reason 
except  arbitrary  definition  for  refusing  the  name  to  similar  symptoms  in 
patients  of  the  male  sex  (infra,  p.  975).  It  is  most  common  in  girls  be- 
tween fifteen  and  twenty-five  ;  or,  as  the  same  fact  may  be  put,  between 
puberty  and  marriage.  It  is  infrequent  in  younger  girls,  and  becomes 
less  rare  as  they  approach  the  period  when,  menstruation  begins.  After 
marriage  it  often  reappears  during  pregnancy,  and  still  more  frequently 
soon  after  childbirth  ;  but,  on  the  whole,  it  is  less  common  than  in  un- 
married women.  About  the  climacteric,  hysteria  not  unusually  shows  itself 
aoain.    It  is  almost  unknown  before  ten  or  eleven,  and  after  fifty-five. 

No  race  or  country  is  exempt  from  hysteria,  but  it  is  far  more  common 
in  Europe  and  America  than  among  uncivilised  nations,  and  among  edu- 
cated and  delicate  Avonien  than  in  those  who  have  to  work  for  their  living. 
It  appears  to  be  more  violent  in  its  symptoms  in  France  than  in  England 
or  Germany.  It  is  very  rare  in  India,  and  Weir  Mitchell  states  that  it  is 
far  less  common  among  the  negro  and  aboriginal  women  than  among  the 
descendants  of  English  colonists  in  America. 

The  vapours,  with  constant  alacrity  in  sAvooning,  Avere,  to  judge  by  the 
novels  and  letters  of  the  Georgian  period,  far  more  common  among  the 
young  Avomen  of  the  eighteenth  century  than  at  present.     With  more. 
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rational  breeding,  outdoor  life,  and  active  exercise,  the  girls  of  the  Victorian 
reign  are  not  only  stronger  and  healthier  than  their  grandmothers,  but  to 
a  larcre  extent  have  escaped  from  the  tyranny  of  hysteria. 

Dia(jno.His.—T\i^t  this  is  often  difficult  must  be  sufficiently  apparent,  not 
only  from  what  has  been  said  in  the  present  chapter,  but  from  the  repeated 
references  to  hysteria  which  have  occurred  in  our  discussion  of  organio 
diseases  of  the  nervous  system  *  In  all  doubtful  cases  it  is  important  to 
search  for  the  indications  of  hysteria  which  have  been  described  above. 
For  example,  anjesthesia  limited  to  small  portions  of  the  cutaneous  surface 
is  probably  present  in  many  cases  without  the  patient's  knowledge,  and  its 
discovery  may  go  far  towards  clearing  up  a  doubtful  case. 

Hysteria  not  only  mimics  the  symptoms  of  almost  every  disease  of  the 
nervous  system,  but  also  those  of  phthisis  and  of  abdominal  disorders.  A 
woman,  however,  may  be  hysterical  and  yet  be  affected  with  organic  disease 
of  the  brain  or  elsewhere.  This  is  true  even  of  cases  in  which  all  the  sym- 
ptoms of  hysteria  are  present  in  the  most  marked  form,  still  more  if  we 
include  its  more  aberrant  or  doubtful  manifestations.  Sydenhain  Avent  so 
far  as  to  say  that  the  majority  of  women  were  hysterical;  and  if  the 
psychical  characteristics  of  this  neurosis  are  after  all  only  an  exaggeration 
of  those  which  belong  to  the  whole  female  sex,  it  is  not  surprising  that  no 
absolute  boundary  line  can  be  drawn. 

There  is  no  proportion  in  the  degree  to  which  the  different  symptoms  of 
hysteria  are  developed.  A  woman  who  has  hemianaesthesia,  or  paralysis,  or 
some  local  pain  may  give  no  indications  of  emotional  susceptibility,  may  be 
quite  free  from  uncomfortable  sensations  in  her  throat,  and  may  never  have 
had  the  slightest  approach  to  a  hysterical  attack.  Yet  the  w^hole  course  of 
the  case  may  show  conclusively  that  the  complaint  is  of  this  nature.  In- 
deed, when  one  has  to  deal  with  marked  affections  such  as  paralysis  or  con- 
traction of  a  limb,  if  they  are  not  due  to  organic  disease,  one  is  seldom 
wrong  in  making  a  diagnosis  of  hysteria,  even  without  corroborative 
evidence. 

So,  again,  one  may  usually  attribute  to  the  same  cause  all  cases  of  hemi- 
ansesthesia  if  unaccompanied  by  motor  paralysis,  even  when  the  loss  of 
sensation  is  limited  to  a  single  limb.  Sir  William  Gull,  however,  has  left 
on  record  a  case  in  which  this  rule  misled  him  ("  Guy's  Hospital  Reports,' 
Third  Ser.,  vol.  iv). 

A  nurse  in  the  hospital,  aged  thirtj--eight,  complaiued  of  numbness  in  the  left  arm. 
Below  the  elbow  sensation  was  completely  wanting;  but  when  the  skin  of  different  parts 
above  that  joint  was  carefully  tested  with  the  point  of  a  needle  there  were  all  kinds  of 
contradictions  in  her  statements.  She  would  one  minute  say  that  she  could  feel  the  needle 
at  a  certain  spot,  and  the  ne-xt  minute  that  she  could  not  feel  it.  Such  observations  led  to 
the  conclusion  that  the  case  was  one  either  of  feigning  or  of  hysteria ;  but  after  the  anaes- 
tliesia  had  existed  for  two  years  the  limb  became  gradually  paralysed.  Two  years  later  she 
died  from  the  effects  of  an  accident,  and  it  was  then  found  that  the  spinal  membranes  were 
thiclveneJ,  especially  in  the  cervical  region,  and  that  the  posterior  columns  of  the  cord  and 
the  grey  matter  had  undergone  degeneration. 

In  practice  we  must  distinguish  not  only  between  hysteria  and  organic 
disease,  but  also  between  it  and  malingering ;  for  the  two  are  far  from  the 
same.  An  hysterical  girl  is  proverbially  deceitful,  but  when  cured  of  her 
hysteria  she  is  cured  of  her  deceit.  A  malingerer  deceives  others,  but  not 
himself,  and  his  self-control  is  unimpaired. 

*  Sec  I)r  Buzzard's  valuable  remarks  on  the  "Simulation  of  Hysteria  by  Organic 
Disease  of  the  Nervous  System,"  *  Brain,'  1890,  p.  1. 
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Prognosis. — The  rule  that  hysterical  iits  are  devoid  of  danger  to  the 
patient's  life  is  not  altogether  without  exceptions.  Wunderlich  met  with  a 
case  in  which  a  servant  girl,  aged  nineteen,  Avho  had  for  eight  weeks  suf- 
fered from  a  succession  of  epileptiform  fits  of  hysteria,  unattended  with 
fever,  fell  suddenly  into  a  state  of  collapse,  and  died  in  two  days  with  a 
temperature  of  109 -i^.  Other  cases  have  been  recorded  by  Me  yer  in  which 
excitement  of  a  nymphomaniacal  character  was  followed  by  cramps  and 
spasms  in  the  muscles,  and  led  to  collapse  and  death  after  an  illness  of  some 
Aveeks. 

Again,  the  more  chronic  forms  of  hysteria  sometimes  prove  fatal  l)y 
marasmus  (cf.  p.  971,  infra).  Wilks  related  in  the  '  Gtiy's  Hospital 
Keports '  for  1866  the  case  of  a  young  lady  who  lost  her  sister  rather 
suddenly  by  heart  disease ;  whereupon  she  began  to  complain  of  palpitation, 
sickness,  and  pain  over  the  heart,  would  take  no  food,  declared  that  she 
had  heart  disease  like  her  sister,  and  should  soon  follow  her  to  the  <rrave, 
and  did  actually  die  in  a  sort  of  hysterical  convulsion  exactly  five  Aveeks 
-iiftenvards.  He  also  gives  the  case  of  another  girl  who  Avould  eat  nothing, 
but  merely  nibbled  a  biscuit  and  drank  wine  by  drops.  The  bowels  ceased 
to  act,  btit  masses  of  scybala  Avere  from  time  to  time  removed  from  the 
rectum.  She  became  thin,  and  Wilks  at  length  renounced  the  opinion  that 
the  complaint  Avas  merely  hysterical,  and  thotight  that  there  imist  be  some 
organic  disease  of  the  intestine.  But  Avhen,  at  the  end  of  more  than  tAvo 
years,  she  died  rather  suddenly,  the  autopsy  revealed  nothing  to  account  for 
her  illness.  Her  body  Avas  then  fatter  than  Avhen  he  first  saAv  her,  and  she 
had  in  fact  taken  rather  more  food  toAvards  the  last.  Of  such  cases  the 
Avriter  has  only  met  Avith  one,  in  Avhich  the  patient,  a  girl  of  tAventy-five,  after 
long-continued  and  severe  hysterical  symptoms,  died  Avith  extreme  emacia- 
ti(jn,  and  a  careful  autopsy  shoAved  the  absence  of  any  discoverable  lesion. 

Apart  from  these  very  exceptional  cases,  Ave  may  not  only  asstire  parents 
that  there  is  no  danger  to  life  in  the  most  severe  case  of  hysteria,  but  that 
the  patient  Avill  almost  certainly  recover  comi^letely.  Nothing  is  more  re- 
markable than  the  contrast  betAveen  the  patient  and  the  convalescent.  One 
of  the  gravest  cases  the  Avriter  has  seen  Avas  in  a  girl  Avho  Avas  only  cured 
after  prolonged  seclusion  under  strict  medical  stipervision.  She  is  noAv  again 
fictiA'e,  useful,  and  happy.  The  young  Avoman  Avho,  as  a  cripple,  Avas  a 
burden  to  her  mother,  Avas  transformed  into  a  sensible  and  helpful  sick- 
nurse.  A  third  patient,  Avho  Avas  called  a  maniac,  and  Avho  tAvice  attempted 
suicide,  recovered,  married,  and  is  noAV  the  busy  and  efficient  head  of  a 
larfje  hotisehold. 

Treatment. — When  called  to  a  i^atient  Avho  is  actually  in  an  hysterical 
attack,  there  are  several  methods  by  Avhich  we  may  succeed  in  cutting  it 
short.  One  plan,  suggested  by  the  late  Dr  Hare,  is  to  keep  the  patient  from 
breathing  for  a  minute  or  tAvo  by  closing  her  nostrils  and  mouth ;  the 
vigorous  inspiration  Avhich  she  makes,  as  soon  as  she  is  alloAved,  is  often 
folloAved  by  relaxation  of  spasms  aijd  subsidence  of  the  fit.  Reynolds 
fotmd  this  mode  of  treatment  notably  useful  Avhen  an  attack  is  so  prolonged 
as  to  call  for  interference  Avith  the  natural  course  of  events.  The  old-fashioned 
treatment  of  a  fit  of  hysterics  Avas  to  "  crumple  up  the  patient's  fingers,"  cut 
her  stay-laces,  and  hold  burnt  feathers  to  her  nose, — i.  e.  to  let  the  fumes 
of  ammonia  produce  a  deep  inspiration  and  strong  sneezing.  A  rougher 
method,  to  the  value  of  Avhich  many  can  testify,  consisted  in  drawing  the 
patient's  head  over  the  edge  of  the  bed  and  pouring  Avater  upon  it  from  a 
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large  jug;  but  giving  the  necessary  orders  to  the  patient's  friends  in  her 
hearing  was  often  enough  to  bring  tlie  fit  to  an  end.  An  ancient  hosi^ital- 
sister  in  Esther  Ward  never  failed  to  cut  short  an  outburst  of  hysteria 
among  her  jDatients  by  threatening  this  homely  treatment. 

Compression  of  one  ovary  Avill  sometimes  arrest  a  hysterical  fit,  even 
of  the  epileptiform  kind  :  Charcot  speaks  of  one  patient  wlio  learnt  to  apply 
the  pressure  herself.  Another  procedure,  often  adopted  by  the  late  Mr 
Stocker,  consists  in  pressing  upon  the  arteries  and  other  structures  on  each, 
side  of  the  neck,  in  the  same  Avay  as  has  already  been  described  under  the 
treatment  of  epilepsy  (p.  927). 

One  must  never  forget  that  the  patient  is  cpiite  alive  to  all  that  is  going 
on,  although  she  may  seem  to  be  unconscious.   A  calm  and  quiet  demeanour, 
the  avoidance  of  all  expressions  of  sympathy,  and  assurance  of  a  speedy  and 
hannless  tex-mination  of  the  attack,  may  do  much  to  shorten  its  duration  ; 
for  if  one  is  flurried  or  alarmed  she  is  sure  to  notice  it. 

The  earlier  the  age  at  which  hysteria  began  to  manifest  itself,  the  more- 
unfavourable  is  said  to  be  the  prognosis.  It  is  therefore  ver}^  important 
that  a  child  Avho  displaj^s  emotional  excitability  which  seems  likely  to  de- 
velop into  hysteria  should  be  placed  under  the  most  favourable  moral  and 
hygienic  influences  possible.  Exercise  in  the  open  air,  a  plain  nourishing' 
diet,  limitation  of  the  hours  of  study,  early  rising,  sea  bathing,  and  healthy 
mental  occupation  are  the  best  prophylactic  measures  ;  combined,  in  the 
case  of  children  of  over-anxious  mothers,  with  what  a  wise  and  revered  lady 
is  said  to  have  advised,  "  a  little  wholesome  neglect." 

When  an  hysterical  patient  is  anfemic  or  chlorotic  she  should,  of  course, 
take  one  of  the  preparations  of  iron  for  a  considerable  time.  In  many  cases 
it  is  advisable  to  prescribe  an  astringent  vaginal  injection,  such  as  a  com- 
pound alum  lotion,  containing  a  drachm  of  sulphate  of  zinc  and  a  drachm 
of  alum  in  half  a  pint  of  water. 

In  dealing  with  special  symptoms  one  must  never  overlook  the  import- 
ance of  treatment  by  removal  from  home  (p.  960).  This  is  often  success- 
ful in  the  management  of  hysterical  paraplegia — an  affection  Mhich  is  apt 
to  persist  for  months  if  left  to  itself.  So,  also,  one  can  sometimes  cure 
hysterical  aphonia  by  confidently  assuring  the  patient  that  she  is  able  to 
spealv.  The  writer  has  seen  a  case  of  this  affection  at  once  and  completely 
cured  by  taking  electric  sparks  from  the  larynx  ;  or  an  interrupted  current 
may  be  passed  through  the  throat,  or,  in  long-standing  cases,  galvanism 
may  be  applied  directly  to  the  vocal  cords.  Sometimes  empl.  lyttie  applied 
over  the  larynx  has  been  successful  when  electricity  had  failed. 

Paralysis  of  the  limbs  may  be  treated  Avitli  advantage  by  faradisation, 
or  by  the  application  of  a  naiTow  piece  of  blistering  plaster  completely 
round  the  affected  arm  or  leg. 

Hysterical  anaesthesia  is  sometimes  benefited  by  the  application  of  a 
faradic  current  by  means  of  a  dry  metallic  brush.  Stimulating  liniments 
may  also  be  rubbed  into  the  affected  parts. 

The  remarkable  effect  on  hysterical  anaesthesia  of  the  application  of  gold 
coins,  metallic  bracelets,  and  magnets,  and  even  of  pieces  of  wood  and  other 
indifferent  objects,  attracted  much  attention  twenty  yeai-s  ago  at  the  Sal- 
petriere  Hospital  (see  the  second  Report  by  MM  Charcot,  Luys,  and 
Dumontpallier  to  the  Societe  de  Biologie,  '  Brit.  Med.  Journ.,'  1878,  vol.  ii, 
p.  548).  It  is  difficult,  if  not  impossible,  to  unravel  the  underlying  facts 
from  the  tangled  mass  of  hysterical  perversions,  physical  and  nioral ;  but 
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any  good  effect  Avhich  inetallotlierapie "  may  have  by  its  action  on  the 
imagination  of  the  patient  is  more  than  exceeded  by  the  attendant  evils 
(cf.  Dr  A.  H.  Bennett's  case,  '  Brit.  Med.  Journ.,'  1878,  ii,  5G3  ;  and  Dr 
Donkin's  paper,  ibid.,  p,  G13). 

At  present  metalloscopy  and  metallotherapy  have  receded  whither  the 
once  famous  "  metallic  tractors  of  Perkins  "  and  the  odic  force  of  Reichen- 
bach  preceded  them ;  and  Ave  hear  more  of  "  hypnotism,"  a  revived 
mesmerism,  and  of  '•  suggestion  "  in  this  induced  hypnotic  state.* 

For  rigid  contraction  of  the  limbs,  the  application  of  tlie  continuous 
galvanic  cun-ent  is  sometimes  useful.  But  probably  benefit  more  often 
results  from  straightening  the  affected  joints  under  chloroform  and  placing 
the  limb  upon  a  splint,  than  from  any  other  plan  of  treatment.  Watson 
speaks  of  cases  in  Avhich  a  stream  of  cold  water  directed  upon  the  contracted 
part,  and  continued  in  spite  of  tJie  patient's  complaints  of  pain,  led  at  once 
to  the  relaxation  of  the  spasm.  He  also  tells  how  Sir  Charles  Clark  cured 
b}'  the  same  method  a  girl  who  had  hysterical  trismus  so  that  she  could 
neither  speak  nor  eat.  He  began  to  pour  pitchers  of  water  upon  her  face, 
but  before  he  had  emptied  the  second  pitcher  she  began  to  scream  and  com- 
plain, with  her  mouth  widely  open. 

When  hysteria  produces  long-standing  contraction  of  a  liiuli,  medicines 
are  altogether  useless ;  but  for  most  of  the  other  effects  of  the  disease  drugs 
are  certainly  useful.  Most  writers  speak  of  assafcctida  and  valerian  as 
owing  their  virtues  chiefly  to  their  disgusting  taste  ;  but  many  hysterical 
women  actually  relish  assafa'tida,  and  jiills  containing  valerianate  of  zinc 
ought  on  this  hypothesis  to  be  almost  inert,  whereas  there  is  no  doubt  that, 
in  doses  of  gi*.  j — ij,  they  are  often  effectual  in  removing  aphonia,  hemi- 
anresthesia,  and  hysterical  hemiplegia.  In  1874  a  woman  was  in  the  clinical 
Avard  of  Guy's  Hospital  avIio  had  paralysis  of  her  left  arm  and  leg,  the  latter 
being  rigidly  extended ;  she  took  large  doses  of  assafoetida  for  some  days 
Avithout  benefit,  but  Avas  afterwards  quickly  cured  by  the  valerianate  of  zinc, 
so  that  she  Avalked  out  of  the  hospital  within  five  days  from  the  time  AA^hen 
she  first  began  to  take  it.  In  other  cases  equally  good  results  have  been 
obtained  Avith  five  grains  of  assafcetida  taken  every  three  or  four  hours. 
Keynolds  found  bromide  of  potassium  altogether  ineffectual  in  any  form  of 
hysteria ;  and  both  he  and  Jolly  recommend  that  opium  or  morjihia  should 
be  given  for  the  relief  of  pain  and  to  procure  sleep.  But  one  must  always 
keep  before  one's  mind  the  evil  results  AA'hich  may  follow  from  the  estab- 
lishment of  a  morphia  habit  (see  j).  951),  and  the  continued  use  of  chloral 
as  a  hyi^notic  is  objectionable  on  precisely  similar  grounds.  Yet  perhaps 
more  harm  is  done  by  alcohol  than  by  any  other  drug.  The  late  Dr  Anstie 
Avas  Avell  justified  in  the  strong  protest  he  made  against  advising  a  hysterical 
Avoman  to  take  a  glass  of  Avine  or  a  teaspoonful  of  brandy,  or  even  a  dose 
of  sal  volatile  to  keep  up  her  spirits  Avhenever  they  are  depressed,  or  to 
enable  her  to  bear  a  frequently  recurring  pain.  One  should  never  sanction 
the  employment  of  alcohol  in  any  form  by  such  patients,  except  perhaps  a 
small  quantity  of  malt  liquor  at  meal-times. 

The  system  of  treatment  introduced  by  Dr  Weir  Mitchell  is  of  the 
greatest  value  in  bad  cases  of  hysteria,  and  particularly  in  Anorexia  3iervosa, 

*  See  tlie  late  Mr  James  Braid's  excellent  little  book,  '  Mngic.  \\'itchcraft,  Aniinat 
Ma"-netism,  Hypnotism,  and  Electro-biology'  (1852);  and  Professor  Heidenbaiii's  'Animal 
Magnetism,'  translated  by  Dr  Wooldridgc,  with  a  preface  by  Mr  Komanes  (1S80).  Mesmer 
\vas  a  Viennese  physician  who  threw  impressible  patients  into  a  sdmmpil  cnliqvc  by  mag- 
netised water.   The  same  thing  is  iiow  done  by  means  of  a  revolving  kaleidoscope. 
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and  has  imdouLtodlv  saved  many  lives.  It  consists  in  separating  the  patient 
from  sympathising  "friends,  making  her  eat  hirgely,  and  using  massage  to 
the  limbs. 

Maniacal  cjxitement  with  hallucinations  and  delusions  may  occasionally 
complicate  an  hysterical  attack.  Such  symptoms  are,  as  a  mle,  transitory, 
and  the  patient  becomes  perfectly  rational  as  soon  as  the  fit  passes  off ;  but 
in  certain  cases  they  last  for  a  considerable  time,  and  then  it  may  be  diffi- 
cult to  distinguish  betAveen  hysteria  and  insanity.  Such  doubtful  cases  find 
their  way  into  lunatic  asylums  ;  and  Dr  Savage,  in  the  twenty-first  volume  of 
the  'Guy's  Hospital  Keports '  (1876),  says  that  a  large  number  of  the 
female  insane  patients  admitted  into  Bethlem  Hospital  have  suffered  from 
severe  hysteria  at  former  periods  in  their  lives,  and  that  many  cases,  at 
first  regarded  as  examples  of  hysterical  mania,  end  in  death  or  dementia. 
Perhaps  the  best  test  of  hysteria  is  that  the  mental  faculties  are  found  un- 
enfeebled  when  recovery  takes  place  ;  and  thus  many  doubtful  cases  have 
at  last  been  set  down  as  hysterical  because  of  the  suddenness  and  com- 
pleteness with  which  the  patients  have  regained  their  senses. 

Epileptiform  hyderia.—ln  1876  a  girl  Avas  in  Guy's  Hospital  whose 
main  symptom  Avas  a  rhythmical  clonic  spasm  recurring  at  intervals  of  a 
few  seconds  in  the  neck,  shoulders,  and  arms  ;  she  also  had  transitory  fits 
in  which  she  seemed  to  lose  consciousness,  Avhile  the  jerking  motions  became 
intensified  and  succeeded  one  another  Avith  increased  frequency. 

In  other  cases  of  hysteria,  fits  occur  Avhich  still  more  closely  resemble 
those  of  epilepsy.  The  loss  of  consciousness  is  apparently  complete  ;  the 
eyes  are  Avidely  open,  the  pupils  dilated ;  the  tongue  is  said  to  be  sometimes 
bitten;  the  moA^ements  are  rhythmical,  clonic  spasms,  repeated  again  and 
again.  Such  cases  have  received  the  special  designation  of  "  hystcro- 
epilepsy ; "  and  there  have  been  many  discussions  as  to  AA-hether  they  are 
transitional  links  betAA'een  the  two  neuroses,  or  instances  of  their  co-exist- 
ence in  the  same  patient.  But  these  attacks  are  proved  not  to  be  true 
epilepsy  by  their  not  recurring  and  ending  in  dementia,  by  their  much 
longer  duration  and  by  their  greater  violence.  MoreoA^er,  as  Charcot  him- 
self observed,  this  so-called  hystero-epilepsy  does  not,  hoAvever  closely  the 
attacks  may  folloAv  one  another,  entail  danger  to  life,  Avith  the  development 
of  a  high  temperature,  as  in  the  status  epilepticus  (p.  918).  He  relates  the 
case  of  a  Avonian  Avho  for  more  than  tAvo  months  laboured  under  a  constant 
repetition  of  epileptiform  fits.  Once  they  succeeded  one  another  AA^thout  a 
break  from  9  a.m.  to  8  p.m. ;  and  then  again  from  9  p.m.  onAvards  for  an 
equal  space  of  time.  He  estimates  that  she  had  from  150  to  200  attacks  on 
that  one  day  alone.  As  he  remarks,  if  this  patient  had  been  suffering  from 
epilepsy,  she  avouIcI  soon  have  succumbed.  The  Avoman  never  passed  urine 
nor  fseces  involuntarily,  and  got  out  to  relieve  herself  in  the  brief  intervals 
that  occurred  betAveen  the  attacks.  Her  temperature  rose  occasionally  for  a 
short  time  to  101-.'5°  ;  but  the  mean  Avas  98-6°.  As  further  distinctions  be- 
tAveen hystero-epilepsy  and  epilepsy  Charcot  observed  that  the  former  never 
assumes  the  type  of  the  2)etit  mal  ;  and  lastly,  that,  hoAvever  perfectly  epi- 
leptiform a  fit  may  be,  it  can  always  be  arrested  by  compression  of  the 


ovary.* 

*  The  ex 
and  named 


extraordinary  gestures  of  these  unhappy  patients  have  been  carefully  studied 
as  phases  of  "  Ecstasie,"  of  *"  Clownisnie,"  and  so  on.    See  a  report  of  a  visit 
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Professor  Mendel  showed  the  Medical  Society  of  Berlin  in  1887  an  almost 
unique  and  apparently  typical  case  of  epileptiform  hysteria  in  the  person  of 
ix  man  fifty  years  old. 

Anorexia  nervosa  vel  Itysterlca  is  a  remarkable  condition  Avhich  was 
first  described  by  Sir  William  Gull  ('  Clin.  Soc.  Trans.,'  vol.  vii).  It  is 
attended  with  extreme  wasting,  and  has  often  been  taken  as  the  result  of 
some  latent  tubercular  affection.  But  the  emaciation  is  actually  too  great 
for  this  diagnosis  ;  since  patients  with  organic  disease  seldom  become  so 
thin  as  this  until  they  are  no  longer  able  to  get  about,  whereas  it  is  charac- 
teristic of  hysterical  anorexia  that  those  affected  with  it  display  an  excessive 
restlessness  and  bodily  activity.  In  this  complaint  the  pulse  and  the  respi- 
ration are  slow,  and  the  temperature  is  generally  below  normal.  Sir  William 
Gull's  patients  were  chiefly  young  women  between  the  ages  of  sixteen  and 
twenty-three.  It  does  not  appear  that  any  of  them  showed  definite  indica- 
tions of  hysteria.  Some  of  his  cases  terminated  fatally,  but  in  others  a 
■complete  recovery  took  place,  the  main  points  in  their  successful  manage- 
ment being  the  avoidance  of  fatigue,  the  achuinistration  of  nourishing  food 
iit  very  freqvient  intervals,  and  the  use  of  warm  clothing. 

It  is  in  these  cases  that  Dr  AVeir  Mitchell's  treatment-  by  seclusion,  with 
abundant  feeding  and  regular  shampooing  or  massage,  is  most  successful. 

The  writer  once  saw  a  fatal  case  of  this  form  of  hystevi;i,  with  Dr  Dahbs,  of  Newport. 
Kxtreme  emaciation  preceded  death.  At  the  autopsy  there  was  confirmation  of  suspected 
vaginal  irritation,  but  the  organs  were  like  those  of  starvation.  The  cord  was  normal  to 
the  eye,  and  histological  examination  revealed  no  lesion. 

Catalepsy. — In  some  patients  a  hysterical  attack  is  attended  with  singu- 
lar symptoms,  Avhich  have  long  been  regarded  as  belonging  to  a  special 
neurosis  named  catalepsy  {KaTaXrj^tQ  =  a  seizure  or  arrest).  Its  character- 
istic features  are  that  the  patient,  although  deprived  of  sensibility  and  of 
voluntary  motion,  remains  fixed  in  whatever  position  she  occupied  at  the 
commencement  of  the  fit.  Yet  her  muscles  offer  no  such  resistance  to 
■external  force  as  would  prevent  the  limbs  from  being  easily  bent  or  ex- 
tended by  another  person,  or  the  body  from  being  placed  in  any  posture. 

The  condition  of  a  cataleptic  patient  may  be  compared  with  that  of  a 
lay  figure,  such  as  artists  use  ;  if  she  is  sitting  up  her  arms  can  be  put  at 
the  most  awkward  angles  the  trunk,  and  will  remain  Avithout  falling, 

at  least  for  a  time  ;  if  she  is  recumbent  her  spine  and  pelvis  may  be  bent 
so  as  to  form  an  obtuse  angle  with  the  thighs,  and  will  retain  that  posture. 
The  name  of  flexihilitas  cerea  is  sometimes  given  to  this  peculiar  state  of 
the  muscles  ;  they  have  been  found  by  Kosenthal  to  have  their  electric 
sensibility  and  contractility  either  normal  or  increased.  It  is,  however,  a 
mistake  to  supj^ose  that  during  the  cataleptic  state  the  muscles  are  capable 
■of  resisting  the  force  of  gravity  for  an  indefinite  length  of  time.  On  the 
contrary,  the  limbs,  if  extended,  slowly  fall  again  to  the  side  ;  and  Dr  T.  K. 
Chambers  quotes  a  case  in  Avhich  an  impostor  was  detected  by  attaching  a 
Aveight  to  the  extended  hands.  She  supported  it  Avithout  moving,  and  ulti- 
mately she  confessed  the  fraud. 

The  eyelids  of  a  cataleptic  patient  may  either  be  Avidely  open  or  shut ; 

to  Snlpetriere  by  Dr  Giimgee  ('Brit.  Med.  Journ.,'  Oct.  12th,  1878);  and  details  of  cases 
in  the  same  number,  p.  561,  with  Professor  Charcot's  lecture,  ihid.,  p.  789.  Some  of  the 
attitudes  are  shown  to  coincide  remarkably  with  those  of  demoniacs  iu  medisBval  paintings. 
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in  the  latter  case,  if  opened,  they  very  slowly  close  again.  The  pupils  mar 
contract  under  the  influence  of  light.  After  recovery,  all  nieniory  of  what 
occurred  is  said  to  be  lost. 

Catalepsy  jirobably  never  occurs  except  in  persons  who  either  are 
obviously  hysterical  or  at  least  disposed  thereto.  A  case  of  the  minor  form 
of  epilepsy  was  qiioted  above  (p.  917),  in  which  it  assumed  a  c^italeptic 
character ;  but  fully  developed  catalepsy  does  not  appear  ever  to  accompany 
epilepsy  in  a  man,  or  in  a  woman  if  she  has  no  hysterical  tendencies.  The 
attacks  seem  almost  always  to  be  traceable,  at  least  in  the  first  instance,  to. 
a  fright  or  to  some  other  powerful  emotion.  Dr  Chambers  mentions  the 
case  of  a  girl,  a.  patient  in  8t  Mary's  Hospital  at  Paddington,  who  when 
Covent  Garden  Theatre  was  burnt  down  was  awiJvened  by  the  light  flashing 
into  the  ward  through  the  uncurtained  windows  ;  on  the  following  moraing 
she  was  attacked  with  catalepsy.  The  most  striking  instances  of  catalepsy 
which  stand  recorded  are  to  be  found  in  medical  works  of  a  time  Avhen  the- 
modern  extended  conception  of  hysteria  was  not  thought  of,  and  yet  the 
reports  of  these  cases  often  contain  clear  proof  that  the  patients  were  iii 
the  highest  degree  hysterical.  The  celebrated  history  related  by  Dr  John. 
Jebb  nearly  a  century  ago  is  a  case  in  point. 

The  subject  of  it  was  a  young  lady  who  suffered  from  hysterical  l  isiiifis  iu  the  throat 
and  flatulence,  aud  who  was  liighly  susceptible  to  every  change  in  the  weather.  Although 
she  was  prepared  for  Dr  Jebb's  visit  when  he  first  went  to  sec  her,  she  was  seized  with  the 
disorder  as  soon  as  his  arrival  was  announced.  "She  was  employed  in  netting,  and  was 
passing  the  needle  through  the  mesh,  in  which  position  she  immediately  became  rigid, 
exhibiting  in  a  very  pleasing  form  the  figure  of  death-like  sleep.  .  .  .  The  positions 
of  her  fingers,  liands,  and  aims  were  altered  with  difficulty,  but  they  preserved  every  form 
of  fle.\ure  they  acquired,  nor  were  the  muscles  of  the  neck  exempted  from  this  law,  hei- 
head  maintaining  every  situation  in  which  the  hund  could  place  it,  as  firmly  as  her  limbs. 
.  .  .  About  half  an  hour  after,  the  rigidity  aud  statue-like  appearance  being  yet 
unaltered,  she  sang  three  plaintive  songs  in  a  tone  of  voice  elesantly  expressive,  and  with 
aflecting  modulation."    The  seizures  sometimes  lasted  as  long  as  five  hours. 

Trance. — Similar  attacks  of  much  longer  duration  have  received,  a  dif- 
ferent name.  The  condition  of  the  muscles  is  not  the  flexibilifas  cerea  of 
catalepsy  ;  either  the  limbs  resist  attemjjts  to  change  their  posture,  or  they 
are  completely  flaccid,  falling  into  any  position  whatever  by  their  mere 
weight.  Such  patients  are  said  to  be  in  a  state  of  trance.  It  is  stated  on 
good  authority  that  this  condition  may  last  for  days  and  weeks,  the  face 
perfectly  pale,  the  breathing  so  feeble  as  to  be  almost  impercei)tible,  even 
the  heart's  pulsations  and  the  pulse  at  the  wrist  scarcely  to  be  felt.  These 
are  the  cases  Avhich  have  led  to  the  popular  belief  that  death  is  sometimes 
only  apparent,  and  that  there  may  be  a  danger  of  persons  being  buried 
alive  ;  and  it  cannot  be  denied  that  a  patient  in  such  a  condition  might 
easily  be  allowed  to  die  by  careless  or  ignorant  attendants,  or  might  be 
buried  before  death.  The  complete  cessation  of  breathing  and  of  pulse, 
the  absolute  coldness  of  the  whole  surface,  the  collapse  of  the  cornea,  and 
the  absence  of  the  conjunctival  reflex  are  usually  sufficient  evidences  of 
somatic  death  ;  but  in  a  case  lately  seen  by  the  writer,  so  possessed  were 
the  patient's  friends  with  the  danger  of  premature  interment  that  thev  were 
not  satisfied  to  let  the  body  be  placed  in  the  coffin  until  the  absolutely  un- 
mistakable sign  appeared  of  incipient  decomposition. 


Sleep-ioalkiiig. ~Oi\\Qv  curious  nervous  conditions  are  known  as  somnam- 
bulism, ecstasy,  and  hyi)notism.    Tlie  somnambulist,  withoiit  seemin<'  to 
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wake  from  a.  state  of  sleep,  Avalks  all  over  the  house  and  even  out  of  doors. 
She  balances  herself  without  difficulty  on  narrow  planks,  and  manages  to 
avoid  all  obstacles  in  her  path.  She  takes  no  notice  of  anj'onc  whom  she 
may  meet,  and  if  with  much  difficulty  awakened,  she  is  bewildered,  and  has 
no  recollection  of  what  she  has  been  doing.  Marvellous  stories  are  told  of 
the  feats  which  ai'e  accomplished  by  persons  in  this  strange  condition,  which 
has  been  happily  compared  to  an  acted  dream. 

Sleep-walking  is  most  often  seen  between  the  age  of  five  or  six  and  that 
of  twenty,  and  is  more  common  in  girls  than  in  boys.  In  the  case  of 
children  under  puberty,  the  habit  often  seems  due  to  over-excitement  by 
studies  or  l*y  games,  and  sometimes  is  accompanied  by  nightmare  and  other 
effects  of  indigestion. 

The  state  of  ecstasy  is  one  in  which  a  ]un-son  be(;omes  regardless  of  all 
external  circumstances  and  engrossed  with  some  particular  emotion  or  idea. 
She  remains  motionless,  with  staring  eyes  and  fixed  expression,  or  she  may 
repeat  a  few  words  with,  ceaseless  monotony.  After  she  returns  to  con- 
sciousness she  remembers  the  vision  she  beheld  in  the  state  of  day- 
dreaming. 

A  similar  state  can  be  produced  by  mesmerism  (or  "  hypnotism "  or 
"  electro-biology "),  and  is  called  by  the  practitioners  at  Nancy  in  1890, 
sortvnamhulisme  provoqut.  When  this  condition  frequently  recurs  we  have 
as  a  result  what  is  called  double  consciousness,  of  which  marvellous  exam- 
ples are  from  time  to  time  published.  A  careful  investigation  of  such  cases 
might,  amid  much  credulity  and  imposture,  possibly  discover  some  facts  of 
physiological  interest.  A  typical  example  of  this  curious  condition  of 
"  double  consciousness  "  is  given  by  Dr  Proust,  in  the  '  Revue  de  I'hypno- 
tisme '  for  Mai'ch,  1890. 

Chorea  major.— hiQwivd  excitement  naturally  finds  vent  in  muscular 
action,  and  rhvthmical  movements  increase  and  exalt  the  emotion  which 
gives  them  birth.  Religious  dancing  was  common  in  antiquity,  and  sur- 
vives in  the  minuet  before  the  altar,  which  may  still  be  seen  in  Seville 
Cathedral,  and  in  the  solemn  g^^rations  of  dancing  dervishes  at  Constanti- 
nople. 

In  the  Middle  Ages  there  were  epidemics  of  Dancing  Mania,  of  which 
an  interesting  account  Anil  be  found  in  '  Hecker's  Epidemics  of  the  Middle 
Ages  '  (p.  87  of  Dr  B.  G.  Babington's  translation  for  the  Sydenham  Society). 
This  Chorea  major  Avas  also  known  as  the  l^ance  of  St  John  the  Baptist,* 
as  the  Dance  of  St  Vitus  (cf.  p.  880),  and  in  Italy  as  the  Tarantula.  It 
spread  over  Germany  and  the  Netherlands  in  L'37i,  reappeared  at  Strass- 
burg  in  1418,  and  was  not  extinct  till  the  seventeenth  century. 

Pearce,  a  traveller  in  Abyssinia,  early  in  the  present  centuiy,  gave  an 
account  of  a  very  similar  dancing  mania  in  that  country,  Avhich  Avas  called 
"  Tigretier,"  and  Dr  Davidson  has  described  an  epidemic  among  the  natiA^es 
in  Madagascar  Avhicli  closely  ansAvers  to  the  account  of  Chorea  major  in  the 
Middle  Ages.  Similar  cases  in  Scotland  are  described  by  Sir  Walter  Scott 
in  his  '  Demonology  and  Witchcraft,'  and  find  a.  parallel  in  the  religious 
dances  of  the  "  Jumpers  "  in  the  United  States. 

*  Possibly  tlie  connection  with  this  saint  was  through  the  dancing  of  tlie  daughter  of 
Herodias,  hut  more  probably  it  was  because  the  old  pagan  festival  of  dancing  and  leaping 
through  the  fire  took  place  on  St  John's  Day  at  Midsummer.    St  Vitus  was  the  jiatron 
and  lielp  iu  need  of  those  afflicted  with  dancing  mania,  as  St  Martin  in  smallpo-v,  and  St 
nthony  in  erysipelas. 
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A  remarkable  instance  of  this  saltatory  mania  was  recorded  by  Mr 
Kinder  Wood  ('  Med.-Chir.  Trans.,'  vii)  ;  and  still  more  extraordinary  move- 
ments Avere  performed  by  a  patient  of  Dr  Abercrombie,  who  had  suffered  for 
two  years  from  various  nervous  affections. 

Mr  Wood's  patient,  a  young  married  woman,  who  had  suffered  severely  wnth  pain  in  one 
side  of  the  face,  began  to  be  troubled  with  involuntary  movements  in  the  eyelids,  which  were 
opened  and  shut  with  excessive  rapidity.  After  a  time  the  hands  were  beaten  rapidly  upon 
the  thighs,  and  the  feet  upon  the  ground.  Then  she  became  half  raised  from  her  chair 
and  seated  down  again,  these  movements  succeeding  one  another  as  quickly  as  they  possibly 
could.  Other  modifications  of  her  attacks  occurred  from  time  to  time,  until  at  lust  she 
took  to  skipping  about  the  room,  regulating  her  movements  by  a  series  of  strokes  on  tiie 
furniture  as  she  passed,  or  by  movements  of  her  lips,  as  though  beating  a  tune.  Someone 
thinking  he  recognised  the  air  as  "The  Protestant  Boys"  began  to  sing  it,  and  she  suddenly 
turned  and  danced  up  to  him,  and  continued  dancing  until  she  was  out  of  breath.  Then  a 
drum  and  fife  were  procured,  and  she  immediately  danced  up  as  close  to  the  former  a»( 
possible,  and  went  on  till  she  lost  the  step,  or  until  the  measure  was  changed,  or  was  made 
so  vapid  that  she  could  not  keep  up  with  it.  It  was  presently  found  that  a  continual  roll  of 
the  drum  put  an  end  to  her  movements;  and  thus  the  attacks  were  at  length  prevented. 
The  explanation  which  the  patient  gave  was  that  there  was  always  a  tune  dwelling  on  her 
mind  which  at  times  irresistibly  compelled  her  to  begin  the  involuntary  motions. 

Abercrombie's  patient,  while  lying  perfectly  quiet,  would  suddenly  with  her  whole 
body  make  a  kind  of  convulsive  spring,  by  which  she  was  jerked  entirely  out  of  bed.  Or, 
if  sitting  or  lying  on  the  floor,  she  would  fling  herself  into  bed,  or  leap,  as  a  fish  might, 
on  to  a  wardrobe  fully  five  feet  high.  After  a  time  tlie  muscles  of  the  back  and  neck 
became  aflfected  with  a  wonderful  semi-rotatory  movement,  which  sometimes  went  on 
without  interruption  night  and  day  for  weeks  together,  if  the  head  or  neck  was  touched, 
the  motion  was  increased  to  extraordinary  rapidity.  She  was  cupped,  and  the  affection 
suddenly  ceased  with  a  convulsive  start  of  the  whole  body ;  but  it  returned  again  and 
again,  and  finally  disappeared  only  when  constipation  and  menstrual  disorder  were 
corrected. 

Br  Fagge  recorded  a  similar  case  which  occurred  some  years  ago  at  Guy's  Hospital. 
A  little  girl,  aged  nine,  had  been  knocked  down  by  a  boy  five  days  before  her  admission  ; 
she  was  insensible  at  the  time,  and  seven  hours  afterwards  she  had  a  fit.  Subsequently  she 
had  nine  other  fits.  They  began  by  her  making  a  low  sighing  or  moaning  sound,  after 
which  the  upper  extremity  became  contracted,  the  teeth  were  clenched,  and  with  a  sudden 
bound  she  threw  herself  completely  out  of  bed.  When  she  recovered  consciousness  she  liad 
no  remembrance  of  what  had  occurred.  On  the  day  of  her  admission  she  had  fourteen  fits, 
and  at  one  time  she  remained  insensible  for  two  hours.  A  day  or  two  later  she  had  two 
fits  during  the  visit  of  the  physician,  Dr  Owen  Itees;  in  these  she  clapped  her  hands,  and 
her  face  went  through  a  most  extraordinary  series  of  contortions.  In  one  attack  she  struck 
a  part  of  her  head  to  whicli  a  blister  had  been  applied,  whereupon  she  at  once  became  con- 
scious. After  she  had  been  in  the  wards  six  days  one  of  the  fits  was  commencing,  when 
the  nurse  told  her  that  she  must  be  tied  down  :  she  immediately  began  to  cry  and  recovered, 
saying  that  she  would  have  no  more  fits.    From  that  time  she  remained  well. 

For  cases  in  which  vertical  movements  of  the  arm  are  incessantly  re- 
|)eated,  the  special  name  of  malleailon  has  been  invented.  The  Avriter  once 
saw  a  boy  of  fourteen  or  fifteen  who  continued  this  action  all  day  long;.  Sir 
William  Gull,  who  was  consulted  on  the  case,  recommended  a  flogging  in 
the  patient's  hearing,  and  the  malady  was  cured  without  the  prescription 
being  carried  out. 

Hysterical  movements  of  the  head  or  the  body  round  and  round  have 
been  dignified  with  the  title  of  rotation  or  gyration.  Several  instances  are 
quoted  by  Watson,  of  which  the  most  striking,  related  by  Dr  AVatt  ('  Med.- 
Chir.  Trans.,'  vol.  v),  occurred  in  Scotland  in  1813. 

A  girl,  aged  ten,  who  had  before  exhibited  other  nervous  symptoms,  was  seized  with  a 
propensity  to  turn  round  on  her  feet  like  a  top,  with  great  velocitv.  and  alwavs  in  one 
dn-ection.    This  continued  a  month,  and  then  passed  off".    Afterwards  she  bc"-an  to  roll 
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over  and  over  ou  her  bed,  moving  rapidly  from  one  end  to  the  other,  for  six  or  seven  hours 
every  day.  Having  been  taken  into  a  garden  she  quickly  rolled  along  the  whole  length  of 
a  gravel  walk,  and  even  when  she  was  laid  in  the  shallow  part  of  a  river  she  began  to  turn 
round  as  usual,  until  she  seemed  on  the  point  of  being  drowned.  She  made  little  or  no  use 
of  her  arms  in  performing  the  rotations.  After  another  month  she  began  an  entirely  new 
set  of  movements.  Lying  on  her  back  she  would,  by  drawing  her  head  and  her  heels  nearly 
together,  bend  herself  like  a  bow,  then  she  would  relax  her  muscles,  and  fall  with  con- 
siderable force  on  her  seat.  This  she  repeated  ten  or  twelve  times  a  minute  for  several 
hours  daily.  After  a  fresh  interval  she  began  to  stand  on  her  head ;  and  then  to  let  herself 
fall  again,  her  knees  striking  the  bed  first.  This  movement  also  she  continued  for  fifteen 
hours  a  day,  at  the  rate  of  twelve  or  fifteen  times  a  minute.  Blistering,  purging,  and 
leeching  were  employed  without  result ;  but  having  been  taken  to  (Hasgow  from  her  home 
in  the  country  in  an  open  chaise,  and  brought  back  again  after  three  days,  she  was  seized 
with  diarrhoea,  and  soon  afterwards  recovered  entirely. 

Hijsterui  III  male  subjects. — As  above  stated,  this  remarkable  neurosis 
or  combination  of  neuroses  is,  in  the  great  majority  of  cases,  a  disorder  of 
the  sensations,  emotions,  will,  and  bodily  functions  of  women — particularly 
incident  to  the  periods  of  youth  and  of  the  menopause,  but  possible  at  any 
time  after  the  infant  has  developed  into  the  girl.  Nevertheless  undoubted 
cases  of  hysteria  occur  in  the  male  sex,  just  as  undoubted  cases  of  hypo- 
chondriasis occur  in  women.  It  is  extremely  rare  in  full-grown  men,  but  is 
not  very  uncommon  in  boys  from  the  age  of  eight  or  ten  to  puberty,  and, 
less  frequently,  from  that  period  till  two  or  three  and  twenty. 

In  Wilks's  lectures  on  '  Nervous  Diseases  '  there  are  several  cases  re- 
corded. In  one  the  principal  symptom  was  so-ca.lled  laryngismus,  in 
another  aphonia,  in  another  convulsions  Avhich  had  been  ascribed  to  sjainal 
meningitis,  in  a  fourth,  the  "  malleation  "  or  hysterical  hammering  referred 
to  above.  Sometimes  the  boy  can  be  thrown  into  spasms  like  those  of 
tetanus  or  of  a  frog  poisoned  Avitli  strychnia,  as  in  a  patient  of  Mr  Holden's 
at  St  Bartholomew's  Hospital,  who  was  cured  by  removing  a  fatty 
tumour. 

Dr  Riihle,  of  Bonn,  relates  the  case  of  a  spoilt  boy  of  fourteen,  who  had 
violent  convulsive  attacks  ending  with  vomiting,  and  was  cured  by  re- 
moval from  home,  cold  shower-baths,  and  the  fear  of  the  rod  "  ('  German 
Clinical  Lectures,'  p.  449). 

The  writer  was  once  consulted  about  a  schoolboy,  who  had  twice  been 
laid  up  at  home  on  account  of  "  htemorrhage  from  the  boAvels."  He  was 
ruddy  and  well  noui-ished,  and  no  disease  of  any  organ  could  be  discovered. 
A  specimen  of  "  melsena  "  was  at  last  ])rocured,  a,nd  proved  on  examination 
to  contain  no  blood,  but  a  silver  salt  from  a  solution  that  he  had  used  in 
photography.  He  then  became  violent  and  threatened  to  kill  himself,  but 
was  soon  cured  by  the  wholesome  discipline  of  a  public  school. 

A  naval  surgeon  gave  a  graphic  relation  in  the  '  Lancet '  a  few  years 
airo.  of  a  cabin  boy  of  sixteen,  w^ho  comiiletel}'  lost  his  voice  and  appeared 
to  suti'er  from  attacks  of  choking  and  suffocation.  He  was  carefully  treated 
for  several  days,  until  a  sudden  and  unexpected  pinch  nu\de  him  swear 
loudly,  and  thus  revealed  the  imposture. 

In  1888  we  had  in  Philip  Ward  an  apparently  healthy  young  country- 
man, twenty  years  old,  who,  beside  dyspepsia  and  hypochondriasis,  suffered 
from  fits  "  of  a  decided  neurotic  character  with  well-marked  globus  hys- 
tericus. As  with  many  hysterical  girls,  he  had  a  good  character  and  was 
anxious  to  get  well. 

The  treatment  for  hysteria  in  males  is  the  same  as  that  above  advised 
for  females.    It  is,  however,  more  usual  for  the  element  of  malingering  to 
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be  part  of  the  complaint.  Some  of  the  cases  just  mentioned  were  treated 
and  cured  rather  as  faults  than  misfortunes,  and  this  is  often  justified  by 
the  result.  But  in  such  cases  it  is  well  for  the  j^hysician  to  use  medical 
discipline  such  as  blisters  or  the  application  of  faradism  with  a  dry  brush, 
with  a  curative  and  not  a  penal  intention. 

lu  1891  there  was  under  the  writer's  care  a  tall,  rather  pale,  but  intelligent  boy  of 
twelve  or  thirteen,  who  is  quick  at  his  tasks,  fond  of  liealthy  games,  and  to  all  appearance 
truthful  and  ingenuous.  As  the  supposed  effect  of  a  slight  blow  on  the  head  he  gradually 
showed  weakness  in  the  legs,  staggering,  and  then  complete  inability  to  walk.  There  were 
no  cerebral  symptoms  and  no  pelvic  symptoms,  the  reflexes  were  normal,  and  he  could  move 
all  his  limbs  when  lying  in  bed.  We  concluded  that  the  paraplegia  was  functional  or  neu- 
rotic, assured  him  he  would  be  cured  with  electricity,  and  after  thi'ee  or  four  applications 
of  an  induced  current  of  moderate  force  he  perfectly  recovered. 


Hypochondriasis.* — ^From  hysteria  we  pass  to  hypochondriasis  by  what 
seems  a  natural  transition,  for  these  two  neuroses  resemble  each  other  in 
being  essentially  selfish  and  introspective,  and  also  in  their  tendency  to 
simulate  organic  diseases  of  various  parts  of  the  body.  Indeed,  some 
writers  believe  that  hypochondriasis,  which  chiefly  occurs  in  men,  is  in  the 
male  sex  the  representative  of  hysteria  in  the  female  ;  and  the  uncertainty 
which  still  exists  as  to  the  relative  frequency  of  hysteria  in  men  and  boys 
arises  mainly  from  the  fact  that  cases  which  would  be  at  once  set  down  as 
hysterical,  if  they  occurred  in  women,  are  often  wrongly  attributed  to  hyjio- 
chondriasis  because  the  patients  are  of  the  other  sex. 

But  hypochondriasis  may  be  seen  in  Avomen,  especially  about  the  time  of 
the  menopause,  without  any  admLxture  of  the  proper  characters  of  hysteria  ; 
and  we  have  quoted  several  characteristic  cases  of  puvQ  hysteria  in  men 
and  boys.  Moreover,  there  is  an  essential  difference  between  the  two  dis- 
eases. As  we  have  seen,  the  mental  state  in  hysteria  is  characterised  by 
exaltation  of  the  emotions,  and  diminished  power  of  the  will  to  control  the 
feelings.  But  in  hypochondriasis  the  morbid  sensations  which  the  patient 
experiences  are  not  dependent  upon  any  external  cause  ;  they  are  created 
by  the  mind  itself.  Thus  Romberg  was  not  Avithout  justification  when  he 
called  it  the  antithesis  of  hysteria. 

Again,  hypochondriasis  is  unattended  with  any  of  those  nervous  vagaries 
—convulsive  attacks,  paralysis,  hypersesthesia,  anaesthesia— which  are  so 
characteristic  of  hysteria.  Its  predominant  symptom  is  always  of  one  kind  ; 
the  patient  believes,  without  cause,  that  he  is  the  subject  of  serious  bodily- 
disease.  Before  long  he  becomes  conscious  of  a  pain  in  some  particular 
region  of  his  body,  upon  which  he  at  once  concentrates  all  his  attention ; 
and  he  is  noAV  a  "  hypochondriac." 

The  disease  is  one  which  has  retained  the  same  appellation  since  the 
days  of  Hippocrates  and  Galen.  But  they  conceived  the  actual  seat  of  the 
disease  to  lie  in  the  viscera  which  are  situated  immediately  below  the 
diaphragm ;  and  a  similar  hypothesis  was  intended  to  be  conveyed  by  the 
equivalent  English  expression,  "  the  spleen."!  Indeed,  it  is  the  fact  that 
dyspepsia  is  often  present ;  the  bowels  are  constipated,  and  gas  is  apt  to 
accumulate,  with  flatulent  belchings  and  noisy  rumblings  in  the  abdomen. 

nnaLIIrt  S„„',\?lni:.  "'"""S  -l-oasc,  was  the  celebrate,. 
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In  all  probability  the  starting-point  of  hypochondriasis  is  often  real 
constipation  with  flatulent  dyspepsia.  Affections  of  the  stomach  and 
liver "  lead,  as  we  shall  find,  to  depression  of  spirits  and  irritability  of 
temper.  But  Avhat  is  peculiar  to  the  complaint  with  which  we  are  now  con- 
cerned is  the  marked  exaggeration  of  every  local  pain.  Moreover,  the 
painful  region  seldom,  if  ever,  remains  the  same  during  the  whole  progress 
■of  the  case.  After  having  long  dwelt  upon  a  gnawing  or  burning  pain 
at  the  epigastrium,  which  he  felt  sure  must  indicate  cancer  of  the  stomach, 
the  patient  at  once  loses  this,  and  perhaps  begins  to  suffer  from  symptoms 
which  point  to  the  throat.  Or  he  is  attacked  Avith  dyspnoea  and  palpitation 
of  the  heart,  and  feels  convinced  that  he  has  serious  cardiac  disorder ;  or  a 
slight  cold  leads  to  a  cough,  and  he  begins  to  collect  the  sputa,  is  certain 
that  he  is  phthisical,  and  consults  the  physicians  who  have  a  reputation  for 
curing  pulmonary  affections  ;  or  he  finds  himself  giddy,  experiences  a  sensa- 
tion of  weight  and  pressure  in  the  head,  and  forthwith  thinks  of  notliing  but 
of  the  apoplectic  fit  which  he  believes  to  be  impending.  Perhaps  the  most 
miserable  of  all  hypochondriacs  are  those  who  refer  their  sufferings  to  the 
genital  organs.  To  this  class  belong  most  of  those  Avho  complain  of  sper- 
matorrhoea or  impotence.  They  have  dragging  pains  in  their  testes,  which 
always  hang  too  low ;  the  urine  is  turbid,  and  they  have  emissions  at  night, 
during  defaecation,  and  at  other  times.  One  sees  at  once  that  their  whole 
■attention  and  thoughts  are  concentrated  upon  the  sexual  function ;  and  to 
make  matters  worse,  they  are  sure  to  have  studied  vile  pamphlets,  written 
for  the  very  jjurpose  of  stimulating  their  apprehensions,  and  of  inducing 
them  to  seek  relief  from  the  writers. 

Hypochondriasis  is  often  hereditary.  As  to  whether  the  disease  tends  to 
pass  into  insanity  in  the  same  individual  there  is  much  difference  of  opinion. 
Melancholia  is  the  form  which  bears  the  closest  superficial  resemblance  to 
it ;  but  Romberg  remarks  that  this  is  characterised  by  a  tendency  to  self- 
negation,  whereas  in  hypochondriasis  the  whole  attention  is  concentrated 
upon  personal  feelings  and  sensations  ;  and  he  goes  on  to  say  that  one 
suffering  from  melancholia  treats  his  medical  attendant  as  an  enemy,  and 
avoids  him  ;  but  the  hypochondriac  looks  up  to  him  as  his  guardian  and 
saviour.  He  is  constantly  on  the  search  for  new  plans  of  treatment,  and 
expects  that  each  fresh  one  Avill  cure  him.  As  Romberg  puts  it,  "  the  more 
physicians,  the  better  he  is  satisfied ;  he  likes  to  change  them  as  often  as 
he  would  change  a  poultice."  Yet,  in  spite  of  all,  he  is  not  unhopeful,  and 
is  never  weary  of  life.  Hypochondriacs  do  not  commit  suicide,  and  any 
doubtful  case  in  which  such  an  attempt  is  made  may  be  safely  set  down  as 
one  of  actual  insanity.  Probably  the  same  may  be  said  of  every  case  in 
which  the  patient  has  distinct  delusions,  as  (for  example)  that  he  is  made 
of  glass,  or  has  a  barrel  organ  in  his  belly,  or  that  he  has  swalloAved  spiders. 
Griesinger,  though  so  great  an  authority  on  mental  disorders,  seems  to  have 
•entirely  mistaken  the  boundary  line  between  hypochondriasis  and  melan- 
cholia ;  the  cases  Avhich  he  relates  as  examples  of  the  former  are  almost  all 
of  them  really  instances  of  the  latter  disease  (cf.  p.  987).  This  perhaps 
explains  hoAv  he  found  hypochondriasis  extraordinarily  frequent  in  young 
people."  Gull  and  Anstie  express  the  general  opinion  Avhen  they  say  that 
it  is  scarcely  ever  seen  before  puberty,  and  very  rarely  makes  its  first 
appearance  after  fifty. 

Prognosis. — A  point  Avhich  must  alAvays  be  kept  in  mind  is  that  a  person 
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labouvin-  under  well-marked  hypochondriasis  may  also  have  organic  disease 
—of  the  stomach,  for  example,  or  of  the  liver,  or  an  aneurysm  of  the 
aorta  Manv  a  patient  has  had  his  complaints  made  light  of  until  the 
si.'Bs  of  on  J  or  other  of  these  diseases  have  become  too  manifest  to  be 
overlooked,  or  until  he  has  died  suddenly,  from  inipture  of  a  large  vessel, 
or  from  angina  pectoris. 

In  weighing  beforehand  the  probable  success  of  treatment  in  a  case  of 
hypochoiicfriasis,  one  has  to  take  into  consideration  not  so  much  the  appa- 
rent severity  of  the  symptoms  as  the  length  of  time  they  have  lasted  and 
the  circumstances  in  which  they  began.  The  younger  the  patient  the  better 
the  prospect  of  cure  ;  particularly  if  the  family  history  is  good.  It  may  be 
said  that  although  cases  occur  in  which  it  is  as  difficult  to  separate  hypo- 
chondriasis froiu  melancholia  as  to  distinguish  hysteria  from  mania,  yet 
neither  of  these  slighter  affections  are  really  premonitory  of  insanity. 
Occasional  coincidence  in  the  patient  or  in  a  family  only  shows  that  they 
do  not  exclude  it.  The  most  marked  case  of  pure  hypochondriasis  the 
writer  has  had  to  treat  began  in  a  young  man  who  is  now  so  no  longer,  who 
is  still  subject  to  grievous  fits  of  depression  and  irresolution,  introspection 
and  remorse,  but  who  has  justified  the  prognosis  given  when  he  married, 
that  he  would  often  cause  anxiety  but  would  never  go  mad. 

The  treatment  of  this  disease  is  difficult  and  unsatisfactory.  One  should 
never  try  to  make  light  of  the  patient's  sufferings,  but  should  shov/  one- 
self to  be  really  interested  and  anxious  to  relieve  them.  Active  exercise 
out  of  doors  should  be  taken  daily,  and  mental  occupation  should  be  pro- 
vided. Sea-bathing,  the  cold  water  cure,  the  warm  baths  at  Gastein,  may 
sometimes  be  prescribed  with  advantage  ;  but  the  benefit  is  due  to  change  of 
air  and  scene,  and  alteration  in  the  habits  of  life.  The  digestive  organs 
must  be  carefully  Avatched.  The  continual  exhibition  of  laxatives  is  in- 
jurious ;  it  is  better  to  depend  on  diet  and  exercise  to  procure  a  healthy 
state  of  the  bowels.  But  an  occasional  dose  of  calomel  and  Epsom  salts  is 
valuable  in  many  cases,  and  may  be  repeated  once  or  even  twice  a  week. 
Valerian  is  said  to  be  sometimes  useful,  and  so,  with  some  patients,  is  tinc- 
ture of  sumbul.  Neither  quinine,  strychnia,  nor  phosphorus  is  genei'ally 
of  service,  nor  iron,  unless  there  be  marked  ancemia.  Anstie  rightlv  laid 
stress  on  the  importance  of  not  prescribing  alcohol  for  hypochondriacal 
patients,  even  in  the  fonn  of  medicinal  tinctures,  lest  it  should  lead  ta 
habits  of  intemperance. 

Sydney  Smith's  prescription  for  hypochondriasis  was  rational  and 
manly  religion,  large  fires,  and  the  society  of  those  who  think  well  of  us. 
To  this  may  be  added  open  air  and  active  exercise — turning,  gardening, 
riding,  and  such  country  pursuits.  "  Throw  but  a  stone,  the  giant  dies,"  is 
Cowley's  dictum,  and  he  knew  the  malady  better  than  its  cure.  As  to  drugs, 
we  may  be  allowed  for  once  to  borrow  from  Hahnemann,  and  prescribe  blue 
pills  to  cure  the  blue  devils. 


PSYCHOSES 

ou 

DISOKDEES  AFFEC'LING  THE  MIND 
{Bl/  G.  IL  SAVAilE,  M.D.) 


"Mcuteiu  siinari,  corpus  nt  {Egnini, 
Ccrninius  et  Hetti  meflicinri  posse  vidonius." — Luckktitts. 

Insanity  as  (1)  the  cxprssion  of  clismsc  of  the  brain :  (2)  an  expression  hy  the 
nervous  system  ofhodily  disease  ;  (3)  disorder  of  functions  of  brain — Classi- 
fication— Causation. 

Acute  delirious  mania — Acute  and  other  forms  of  ordinary  Mania — Melancholia 
with  bodily  complaints  {Hypochondriasis)  ;  with  menial  complaints  {true 
Melancholia) — Stupor,  active  and  passive — JDelusional  insanity — Halluci- 
nations of  the  senses — States  of  mental  weakness — by  defect — by  instability. 
Specially  named  varieties  of  insanity :  puerperal,  alcoholic,  moral,  syphilitic, 
gouty,  plumbic,  febrile,  phthisical,  asthmatic,  cardiac,  rencd  and  diabetic — 
Epileptic  imanity — Par<dytic  and  tabic  insanity. 

Testamentary  caparity — Certificates  and  oilier  medico-legal  points. 

Idiocy  and  imbecility. 

In  api:)roachin^  the  study  of  insanity,  it  in  first  of  all  important  to  re- 
member that  we  have  not  a  definite  disease,  sucli  as  tyjjhoid  fever  or 
phthisis,  to  investigate,  but  that  the  condition  or  state  called  insanity 
depends,  not  only  upon  the  evident  symptoms,  but  upon  their  bearing  on 
the  social  environment  of  the  individual.  There  is,  in  fact,  no  absolute 
standard  of  sanity,  and  the  diA-isions  of  the  condition  called  insanity  are  to 
a  great  extent  arbitrary.  Insanity  will  have  to  be  here  considered  chiefly 
from  its  clinical  or  medical  aspect,  but  yet  its  social  and  its  legal  aspects 
must  not  be  entirely  neglected.  Though  there  is  no  standard  of  sanity, 
yet  it  is  found  that  disorder  of  the  nervous  sj'stem  expresses  itself  along 
more  or  less  definite  lines,  and  we  shall  have  to  point  out  the  fairly  regu- 
lar association  of  symptoms  which  occur  in  tlie  different  groups  of  insanity. 

Fii'st  Ave  must  recognise  that  while  some  cases  of  insanity  depend  upon 
cerebral  disease  or  degeneration,  others  depend  upon  diseases  of  the  body, 
which  are  referred  to  the  nervous  system  :  so  that  there  is  in  the  latter 
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cases  a  mental  aspect  to  u  bodily  disease.  Thirdly,  we  shall  have  to  con- 
sider the  most  difficult  of  all  cases— tho«e  in  which  there  is  disorder  of 
function  without  any  visible  patholosjfical  change  in  the  nervous  system. 
So,  then,  we  have  (1)  disease  of  brain  with  disorder  of  its  function;  (2) 
disorder  of  some  function  or  functions  of  the  body  with  insane  or  nervous 
interpretations;  and  (3)  disturbance  or  disorder  among  the  functions  of 
the  brain  leading  to  social  unfitness. 

While  recognising  foi-ms  of  insanity,  we  must  remember  that  these 
forms  merge  insensibly  into  one  another,  that  no  symptoms  are  absolutely- 
characteristic  of  any  one  form  of  mental  disorder.  The  forms  are,  then,  ai'bi- 
trary,  but  more  or  less  convenient,  groupings  of  symptoins.  In  considering 
the  forms  of  insanity,  it  will  only  here  be  necessary  to  make  the  most 
characteristic  divisions,  such  as  the  following : 

Melancholic  states,  in  which  there  are  mental  and  bodily  Aveakness  and 
excessive  and  painful  self-consciousness. 

Maniacal  states,  in  which  there  is  weakness  marked  by  loss  of  control. 

Dementia,  in  which  there  is  weakness  with  more  or  less  evident  defect 
in  the  mental  functions. 

It  is  necessary  also  to  refer  to  cases  which  are  associated  with  disorders 
of  the  senses  such  as  hallucinations  and  illusions,  which  are  placed  together 
under  "  Delusional  Insanity." 

The  above  are  the  more  common  groups  into  which  symptoms  of 
insanity  form  themselves.  But  these  symptoms  may  occur  in  two  dis- 
tinctly opposite  pathological  states.  They  may  occur  as  symptoms  of 
disease  of  the  brain,  as  seen  in  the  degenerative  process  called  general 
paralysis  of  the  insane,"  or  they  may  occur  in  what  we  describe  as  the 
second  and  third  groui:)s  of  insanity.  In  fact,  mental  disorder,  whether  it 
occurs  with  brain  disease,  or  bodily  disease,  or  only  as  a  disorder  of  mental 
function,  has  similar  symptoms.  Just  as  one  may  meet  with  cough  which  is 
due  to  disease  of  the  lungs,  cough  which  is  due  to  a  spasmodic  condition,  as  in 
asthma,  and  cough  due  to  defects  in  cardiac  circulation,  so  we  may  have 
delusion  due  to  organic  disease  of  the  Ijrain,  to  bodily  disease,  as  bad  supply 
of  blood,  or  to  disorder  of  function,  as  seen  in  false  sensory  impressions. 

Insanity  occurs  among  the  civilised  and  the  uncivilised,  but  in  its  most 
marked  and  serious  forms  it  is  specially  a  disease  of  the  more  highly  culti- 
vated, and  I  shall  point  out  that  the  most  fatal  forms  of  brain  decay  in- 
crease directly  in  proportion  to  the  nervous  strain  and  modes  of  life  met 
with  in  city-dwellers. 

Insanity  is  steadily  increasing  in  England  and  Wales.  We  see  this 
from  the  statistics  of  the  Commissioners  in  Lunacy.  In  1875  there  were 
per  10,000  of  the  population,  24-75  males  and  28-43  females  reported  as 
insane ;  in  1885,  they  were  2G-61  males  and  30-80  females ;  and  the  1897 
report  gives  30-04  and  33-84  respectively. 

The  proportion  of  insane  to  sane  in  1851)  was  1  to  53G,  in  1897  it  was 
1  to  313.  Finally  taking  the  admissions  of  fresh  cases,  in  1875  these  were 
per  10,000,  5*36  men  and  5-18  Avomen;  in  1897  the  numbers  were  6-02 
and  6-04  respectively. 

Though,  therefore,  it  is  evident  that  there  is  a  steady  increase  in  the 
numbers  of  the  insane  in  England,  yet  it  is  evident  that,  as  this  increase 
occurs  chiefly  among  the  poorer  classes,  there  is  not  much  ground  for  alarm, 
for  the  insane  being  better  cared  for  live  longer,  the  struggle  for  makin"-  a 
living  being  more  keen,  more  who  are  helpless  are  sent  to  asylums  who'^iu 
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former  times  would  have  been  kept  at  home  ;  and  there  seems  to  be  with, 
knowledge  a  greater  belief  in  asylum  treatment.  Hence  much  of  the  in- 
crease in  numbers  is  duo  to  the  insane  being  more  frequently  placed  under 
control. 

The  brain  and  nervous  system,  like  the  lungs,  stomach,  and  other 
viscera,  have  their  special  ways  of  expressing  disease ;  the  mental  symptom 
may  be  similar  though  the  causes  may  differ. 

We  must  look  for  the  symptoms  of  insanity  in  changes  due  to  defect  or 
disorder  of  the  factors  of  n)ind. 

The  factors  of  mind,  for  our  present  iHirpose,  will  be  considered  to  be,, 
first  of  all  and  perhai)s  most  essential,  the  inherited  nervous  system,  the 
nervous  basis  which  is  added  to  by  the  experience  gained  through  the 
senses — special  and  common — the  resulting  perceptions  being  bound  to- 
gether and  arranged  by  memory,  the  resultant  being  mind,  which  reacts 
according  to  will  and  emotions. 

In  every  case  of  insanity  it  is  well  to  examine  carefully  into  the  inherit- 
ance, then  into  the  working  of  each  factor  of  mind,  the  whole  being  tested 
by  the  reaction  of  the  person  to  his  surroundings. 

In  considering  the  so-called  causes  of  insanity,  the  student  must  be 
warned  that  it  is  extremely  rare  to  find  a  single  cause  producing  an  attack 
of  mental  disorder,  and  it  is  therefore  better  to  speak  of  conditions  than. 
causes  of  mental  disorder.    Though  it  is  perfectly  true  that  certain  vital 
conditions,  such  as  race,  stage  of  civilisation,  climate,  and  the  like,  deserve 
to  be  considered  as  conditions  predisposing  to  insanity,  yet,  in  a  short 
chapter  such  as  the  present,  it  is  beyond  our  scope  to  consider  more  than 
a  few  of  the  general  conditions  which  give  rise  to  mental  disorder.  The 
conditions  may  be  di\'ided  for  convenience  intO'  those  acting  chiefly  upon 
the  mind,  and  those  acting  chiefly  through  the  body — the  so-called  moral 
and  physical  causes.    These  again  can  be  divided  into  2^'''^<^^^posing  and 
extitinr/  ;  and  though  some  of  these  act  distinctly  as  moral  causes,  yet  it 
will  be  found  that  in  the  majority  of  cases  one  cause  may  be  both  moral 
and  physical,  and  may  also  act  as  a  predisposing  and  as  an  exciting  cause. 
Take,  for  example,  alcoholic  stinuilants,  which  act  primarily  as  a  physical 
and  predisposing  cause ;  but  the  associations  of  the  drunkard  are  likely  to 
lead  him  into  fresh  troubles,  which  again  react,  and  a  fresh  outbreak  of 
di*ink  and  excitement  may  be  the  real  exciting  cause  of  the  outbreak  of 
insanit}'.    The  most  common  moral  causes  are  mental  anxiety,  worry, 
overwork,  money  losses,  religious  excitement,  love  affairs,  domestic  trials, 
fright,  and  occasionally  joyful  emotions.    Among  the  iiliysical  causes,  in- 
temperance, organic  disease  of  the  brain,  injury  to  the  head,  venereal  ex- 
cesses, masturbation,  epilepsy,  pregnancy,  parturition,  and  lactation  are 
more  comjnon  causes  assigned  in  England,   and  in  addition  to  these, 
one  of  the  most  important  conditions  of  insanity  is  heredity. 

It  is  extremely  difficult  to  be  sure  of  the  part  played  by  inheritance, 
yet  it  is  sufficiently  certain  that  a  large  proportion  of  people  arc  insane 
because  of  the  insanity  of  their  parents.  The  insanity  which  is  passed  on 
from  paa-ent  to  child  has  special  peculiarities,  which  will  have  to  be  referred 
to  more  in  detail  later  on.  There  seems  in  such  cases  to  be  liability  to 
disorder  of  function  rather  than  to  disease  of  the  brain  itself,  and  there 
also  appears  a  greater  predisposition  tO'  recurrence  in  cases  with  strong 
neurotic  inheritance.  Besides  direct  inheritance  we  have  to  remember 
that  insanity  is  often  developed  in  families  where  epilepsy,  hysteria,  hypo- 
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cliondriasis,  some  spasmodic  nei-YOus  affections,  and  the  like,  occur  j  and  it 
is  probable  that  if  to  these  conditions  in  one  parent  be  added  any  special 
cause  of  organic  degeneration  in  the  other,  the  offspring  will  be  rendered 
more  unstable,  that  is,  more  lial^le  to  fall  out  of  step  Avith  the  other  mem- 
bers of  a  civilised  society. 

Causes  of  insanity  act  directly,  i.  e.  immediately,  only  in  very  rare 
instances.  The  mischief  is  much  more  commonly  the  result  of  frequently 
recurring  disturbance ;  and  therefore  in  considering  any  case  of  insanity 
with  reference  to  causation,  it  is  important  that  changes  in  temper,  dis- 
position, and  habit  should  be  carefully  investigated.  It  must  be  under- 
stood that  true  causes  in  veiy  many  cases  cannot  be  traced,  and  in  many 
instances  the  supposed  causes,  such  as  sleeplessness  and  dyspejDsia  and  even 
alcoholism,  are  really  the  earlier  sym2)toms  of  the  disease. 

It  is  necessary  to  refer  to  a  few  of  the  general  conditions  in  more  detail. 
In  cities  degenerative  neuroses  and  general  paralysis  are  most  common, 
whereas  the  latter  is  almost  unknown  in  peasant  races,  such  as  the  Celtic 
population  in  Ireland,  Wales,  or  Scotland.  Education  is  a  cause  of  insanity 
if  ill  suited  to  the  nature  of  the  ijerson,  but  over-education  alone  is  very 
rarely  the  cause.  More  women  than  men  become  insane,  but  more  men 
have  general  paralysis  and  more  women  recover  from  insanity.  Puerperal 
and  climacteric  conditions  affect  women.  Any  fonn  of  insanity  may  attack 
patients  of  any  age,  but  in  childhood  the  tendency  is  to  idiocy,  in  early 
youth  to  imbecility,  in  youth  to  weak  and  impulsive  mental  states ;  in 
middle  life  the  greatest  amount  of  acute  insanity  occurs,  as  well  as  most 
general  paralysis,  at  the  climacteric  melancholia  and  delusional  insanity  are 
frequent,  and  as  age  increases  the  tendency  is  to  dementia. 

Solitude  and  sedentary  occupations  folloAved  apart  are  v-ery  dangerous 
conditions ;  the  isolation  of  widowhood  is  often  dangerous.  Domestic 
woriy  chiefly  affects  women,  and  business  Avorry  and  anxiety  men.  Love 
affairs  and  sudden  shocks,  Avhether  painful  or  pleasant,  affect  mostly  Avomen 
and  very  young  people.  All  causes  producing  excessive  nervous  exhaustion 
aifect  the  young  most;  as  do  also  the  abuse  of  stimulants  and  chronic 
poisoning,  such  as  that  by  lead. 

Injuries  are  not  frequent  causes  of  active  insanity,  but  lead  to  degenera- 
tive changes.  Tumours  and  coarse  lesions  of  the  brain,  syphilis  excepted, 
are  also  rare  causes.  Religious  and  political  excitement  act  mostly  as 
exciting  causes.  Fevers  and  any  causes  of  delirium  may  start  insanity. 
Influenza  has  been  particularly  injurious. 

Bodily  diseases  causing  pain  or  weakness  may  set  up  nervous  disorder. 
Insanity  may  depend  on  bodily  disease,  or  on  physical  disfigurement  and 
its  moral  effects.  Insanity  may  alternate  with  other  nervous  diseases, 
such  as  epilepsy  or  hysteria,  or  it  may  alternate  or  replace  other  nervous 
or  bodily  diseases,  such  as  asthma,  gout,  rheumatism,  eczema. 

Acute  Mania.— By  acute  mania  Ave  mean  a  state  of  mental  Aveakness 
with  marked  loss  of  self-control.  Under  this  head  aa'o  place  a  variety  of 
disorders  extending  from  delirium  to  simple  hysteria,  and  it  will  be  con- 
venient to  make  tAvo  distinct  groups  of  the  maniacal  cases.  . 

There  is  a  well-recognised  and  well-understood  condition— delirium  • 
and  foi-merly  it  was  insisted  that  there  were  essential  differences  between 
mama  and  delirium,  but  it  is  certain  that  there  are  connectincr  links 
There  are  cases  in  which  there  is  some  delirium  but  much  maniacal  excite- 
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ment,  and  others  in  wlneli  there  is  little  maniacal  excitement  and  more 
delirium.  It  is  well,  then,  to  remember  tluit  v/hen  speaking  of  patients  suf- 
fering from  mania,  we  may  have  to  do  either  with  those  in  whom  there  is 
great  bodily  and  mental  disturbance,  or  those  in  whom  there  is  a  great 
mental  disturbance  with  little  or  no  bodily  disease. 

Acute  delirious  mania  is  a  term  used  to  express  the  symptoms  occur- 
ring in  the  cases  of  mania  in  which  the  delirious  element  is  most  marked. 
Typhomania,  brain  fever,  and  other  terms  have  been  used,  but  it  seems 
that  we  still  are  in  want  of  some  general  descriptive  term  which  will  include 
all  the  cases  which  deserve  to  be  grouped  together,  because,  though  most 
of  these  delirious  cases  are  more  or  less  maniacal,  yet  there  are  examples 
in  which  all  the  other  bodily  symptoms  are  present,  but  instead  of  mania 
there  is  either  melancholia  or  partial  weak-mindedness,  or  at  least  mental 
confusion.    Acute  delirious  mania  is  a  disease  most  commonly  met  with 
in  young  people  of  both  sexes.    It  is  common  in  the  highly  nervous,  the 
accomplished  and  educated.    It  is  generally  ushered  in  by  a  slow  process 
of  change  in  temper,  or  by  general  feelings  of  uneasiness,  restlessness, 
malaise,  or  hypochondriacal  symptoms.    It  is  common  to  meet  with  it  in 
young  women  who  have  had  some  disappointment  in  love,  some  shock,  or 
who  have  suffered  from  some  physical  disorder,  producing  nervous  weakness 
or  anxiety  ;  they  complain  of  sleeplessness  and  headache,  loss  of  appetite, 
amenorrh«a,  and  general  inability  to  ajDply  themselves  to  ordinaiy  work. 
This  may  be  the  early  stage  of  acxite  delirious  mania.    Acute  delirious 
mania  may  follow  shock,  fevers,  such  as  scarlet  fever,  measles,  and  the  like ; 
poisoning,  as  from  belladonna,  from  intemperance  in  alcohol  or  ether,  and 
in  my  experience  it  may  also  follow  the  inhalation  of  an  ana?sthetic.  It 
is  not  confined  to  young  people.     The  period  of  depression  may  be  fol- 
lowed quite  suddenly  by  one  of  excitement,  exhibited  by  voluble  talking, 
exaltation  of  ideas,  or  not  uncoimnonly  by  a  rather  sudden  and  startling 
develo2>ment  of  erotic  excitement.     Within  a  few  days  the  delirium  has 
reached  its  height :  the  patient  then  has  the  appearance  of  one  suffering 
from  typhoid  fever,  lying  on  her  back  with  a  tongue  dry  and  brown, 
or   thickly    coated,    with   sordes   on   the   lips,    the   eyes   suffused,  the 
cheeks  either  sallow  or  (during  periods  of  excitement)  brightly  flushed,  the 
lips  moving  without  any  audible  sound,  the  hands  twitching  or  picking  the 
bedclothes,  the  voice,  if  heard,  harsh  and  raucous,  the  skin  moist,  often 
with  slight  increase  of  temperature ;  then  rapid  emaciation,  tendency  to 
bedsores,  and  excitement  recuiTing  irregularly,  but  most  marked  at  night, 
with  little  or  no  reaction  to  the  surroundings.    Hallucinations  of  sight  are 
sijecially  common.    There  may  be  periods  of  tranquillity  and  apparent 
recovery  followed  by  others  of  excitement.    There  seems  to^  be  no  memory 
of  the  period  of  excitement.    Patients  recovering  have  little  or  no  recol- 
lection of  what  has  happened  during  their  illness.    It  is  almost  impossible 
to  say  how  long  the  period  of  excitement  will  last,  but  from  a  few  weeks  to 
two  or  three  months  is  the  limit,  and  it  must  be  remembered  that  patients 
suffering  from  acute  delirious  mania  are  passing  through  a  process  in  which 
exhaustion  is  the  chief  characteristic,  and  the  excitement  is  invariably  fol- 
lowed by  a  more  or  less  prolonged  period  of  depression,  the  depression  not 
being  that  of  melancholia,  but  rather  that  of  inability  to  will  or  to  desire, 
so  that  they  are  in  a  AWIl-less,  childish  condition.    From  one  third  to  one 
fourth  of  the  young  cases  suffering  from  acute  delirious  mania  die,  and  of 
the  others  probably  a  full  third  remain  permanently  weak-minded.  Some 
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rapidly  gain  flesh,  Init  reiiiain  dull,  apathetic,  and  unlike  their  former 
selves.    In  others  delirious  mania  is  a  stage  of  general  paralysis. 

The  chief  points  in  treatment  are  to  feed  often  and  abundantly.  It 
it  is  well  to  begin  with  a  free  purge  by  means  of  calomel  or  croton  oil,  and 
then  to  follow  up  with  beef-tea,  mutton  broth,  milk,  brandy,  and  eggs.  It 
is  almost  certain  that  artificial  feeding  will  be  required.  Feeding  by 
means  of  a  nasal  tubt^— or  better,  by  putting  a  funnel  in  one  nostril,  and, 
while  controlling  the  other,  slowly  pouring  the  fluid  food  down  the  nostril 
—will  be  found  of  great  service  in  these  cases.  The  feeding  by  a  stomach- 
pump,  by  the  rectum,  or  by  the  nose,  must  be  repeated  every  three  or  four 
liours,  and  it  is  of  the  utmost  importance  that  stimulants  should  be  given 
without  stint.  In  old  days  it  was  feared  that  Avith  such  apparent  excite- 
ment of  the  brain,  alcohol  would  have  an  injurious  effect,  but  modern 
experience  shows  that  stimulants,  instead  of  causing  excitement  in  these 
patients,  are  more  likely  to  produce  rest.  In  many  cases  the  excitement 
is  so  extreme  that  some  form  of  restraint,  medical  or  mechanical,  must  be 
used.  Chloral  hydrate,  in  doses  of  from  fifteen  to  thirty  grains  at  night, 
and  repeated  in  ten-grain  doses  two  or  three  times  a  day  if  necessary,  may 
be  tried,  but  it  is  better  to  do  Avithout  any  narcotic  if  possible.  In  strong, 
young,  active  people  the  wet  pack,  i.  e.  the  rolling  the  naked  ])atient  in  a 
sheet  wrunk  out  of  tepid  water,  and  then  rolling  one  or  two  blankets  out- 
side this  sheet,  and  placing  the  mummified  patient  on  the  bed  for  from 
one  to  three  hours,  will  produce  rest  and  c^uiet,  but  this  treatment  should 
be  carefully  watched  by  a  skilled  nurse,  and  during  the  process  food  and 
stimulant  should  be  given.  In  some  cases,  in  the  earlier  stages,  warm 
baths  with  mustard  in  them  will  produce  a  stimulating  effect  upon  the  skin 
and  secure  a  good  night's  rest.  The  great  point  to  remember  is  that 
patients  suffering  from  acute  delirious  mania  are  suffering  from  a  disease 
which,  as  a  rule,  either  rapidly  kills  or  rapidly  passes  off,  leaving  the 
]>atient  much  exhausted,  and  as  soon  as  the  acute  attack  has  passed  it  is 
of  the  utmost  imjjortance  that  they  should  have  careful  nursing,  without 
much  change  in  their  surroundings.  After  the  illness  rest  and  quiet  in 
the  country  or  by  the  seaside  is  preferable,  in  the  Avriter's  opinion,  to 
travel ;  and  it  should  be  remembered  that  in  such  cases  intellectual  Avork 
should  not  be  undertaken  for  a  tAvelvemonth  from  tlie  onset  of  the  disease. 

Complete  or  only  ])artial  recovery  may  take  place  ;  the  patient  may  be 
left  more  or  less  morally  or  intellectually  crippled,  and  in  some  cases  not 
only  is  there  defect  of  mind,  but,  folloAving  the  acute  delirimn,  some  more  or 
less  permanent  Avasting  Avith  contraction  of  the  loAver  extremities  may 
occur,  and  the  AA'riter  has  met  Avith  cases  of  delirious  mania  in  Avhich  jreneral 
paralysis  has  folloAved  and  made  rapid  progress. 

There  is  no  very  marked  tendency  after  complete  recovery  to  the  re- 
currence of  attacks  of  delirious  mania.  In  fact,  delirious  maiiia  differs  in 
that  as  it  does  in  other  respects  from  mauA^  forms  of  ordinarA^  acute  mania. 


aA'e 


Ordixart  Acute  Maxia. — In  this  condition,  unlike  the  last,  Ave  h..  _ 
more  organised  expression  of  delusion,  and  more  marked  loss  of  self-control 
Avith  less  bodily  disturbance.  The  forms  under  Avhich  maniacal  excite- 
ment api)ears  arc  endless,  depending  much  upon  the  inheritance,  education, 
race,  and  other  peculiarities  of  the  individual.  We  meet  Avith  every 
variety,  from  simple  uncontrr.lled  lust  to  violent  homicidal  destructiveness, 
and  no  one  description  can  fully  cover  the  Avhole  class.    Mania  mav  occur 
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as  only  part  of  a  morbid  mental  process  ;  it  may  follow  a  melancholic  stage, 
or  epilepsy  ;  it  may  be  part  of  folie  circulaire,  or  of  recurrent  attacks  of 
insanity ;  it  may  be  one  of  the  symptoms  in  general  paralysis  of  the  insaaie 
or  of  dementia  due  to  age  or  detinite  brain  disease.  But  in  all  cases  the 
symptoms  are  sufficiently  alike  to  allow  one  description. 

The  causes  of  mania  are  in  no  way  special.  Mania  may  follow  from, 
moral  or  physical  causes,  may  follow  injuiy  to  the  brain,  direct  or  indirect, 
«>r  may  follow  upon  bodily  disease  or  disorder.  A  shock  may  produce 
either  mania,  melancholia,  or  dementia. 

Nearly  all  cases  of  mania  begin  with  uneasy  feelings  about  the  epigas- 
trium, occasionally  with  feelings  either  of  emptiness  or  fulness  of  the 
head,  rarely  with  headache  or  photophobia.  Sleeplessness  and  fear  of 
im})ending  ruin  are  common,  anorexia,  constipation,  restlessness,  inability 
to  apply  themselves  to  work,  irritability,  and  emotional  Aveakness.  This 
period  may  last  from  a  few  weeks  to  several  mouths,  and  nuiy  become 
extremely  marked  and  profound.  After  the  period  of  depression  the  patient 
may  almost  suddenly  gi-ow  more  restless,  more  excited,  and  markedly 
loquacious.  He  may  say  that  he  has  been  ill,  but  that  now  he  is  quite 
well,  and  he  may  become  extravagant,  boisterous,  and  over-generous.  He 
may  discover  that  he  does  not  retjuire  to  sleep  so  much  or  to  eat  so  much 
as  he  did,  and  he  may  be  full  of  ideas  that  he  will  be  able  to  make  a 
fortime  by  some  invention.  Any  interference  by  his  friends  is  resented, 
and  in  many  cases  such  early  interference  precipitates  the  attack  of  mental 
excitement.  Sleeplessness  of  a  restless  type  is  marked,  appetite  is  vari- 
able, a  craving  for  stimulants  may  occur.  The  bowels  as  a  rule  are  con- 
tiiied ;  the  skin  is  often  sallow,  but  of  normal  temperature  ;  hallucinations  of 
sight  and  hearing  are  not  imcommon  in  the  earlier  stage  ;  delusions  as  to 
l>roperty,  wealth,  position,  and  also  as  to  the  actions  of  friends,  are 
common.  Will  as  a  rule  is  unstable,  so  that  the  patient  is  incapable  of 
persistent  effort.  He  is  often  emotional  and  irritable,  but  his  memory  is 
so  far  good  that  he  remembei-s  what  is  said  or  done,  though  things  appear 
to  him  different  fi'Oiu  Avhat  they  would  in  health.  Sexual  desire  is  fre- 
quently great,  but  there  is  probably  no  increase  of  !>,exual  power.  The 
general  bodily  condition  is  one  of  weakness,  and  the  general  mental  con- 
dition is  one  of  instability  and  mobility. 

The  two  things  that  one  has  to  guard  against  chiefly  are  the  reduction 
of  strength  and  the  infliction  of  injury  to  self  and  others  ;  the  real  question 
of  treatment  depends  almost  entirely  upon  the  question  of  danger  to  the 
patient  or  his  friends.  Mania  may  end  fatally  from  sheer  exhaustion  ; 
this  occurs  mostly  in  elderly  patients,  or  in  people  exhausted  from  some 
general  bodily  disease.  A  large  number  of  maniacal  cases  get  well,  but  a 
certain  number  remain  either  jiermanently  weak-minded  or  permanently 
unstable,  so  that  they  are  constantly  liable  to  recurring  attacks  of  insanity. 
Of  those  who  do  not  sink  in  the  earlier  stage  the  period  of  excitement  may 
last  for  Aveeks  or  months  ;  i)robably  four  or  five  months  is  an  average 
period  for  acute  maniacal  excitement  to  persist.  During  this  period  there 
Avill  almost  certainly  be  intervals  during  which  the  patient  is  more  quiet 
and  apparently  improving,  and  it  is  noteworthy  that  after  a  night's  sleep, 
produced  either  by  narcotics  or  as  a  result  of  exhaustion,  the  patient  may 
appear  to  be  improving  ;  but  we  must  be  j)repared  for  remissions  and  re- 
lapses in  the  course  of  <n-diiuiry  acute  mania.  During  the  maniacal  ex- 
citement destruction  of  clothes  and  fllthiness  of  habits  are  veiy  c-ommon 
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and  distressing.  Each  individual  case  exhibits  peculiarities  in  its  course, 
83-niptoms,  and  termination.  Patients  often  suffer  from  some  bodily  ail- 
ment before  the  mental  storm  begins  to  pass ;  one  will  complain  of  head- 
ache, another  of  neuralgia,  one  of  rheumatism,  and  another  of  restless 
sleepless  miseiy  connected  with  some  trifling  bodity  ailment  before  the 
disappearance  of  the  excitement.  As  a  rule  the  symptoms  disappear  slowly, 
it  being  noticed  that  the  patient  is  getting  more  self-control,  has  greater 
desire  to  see  friends  or  relations,  writes  letters  home,  is  anxious  to  see  his 
business,  and  very  probably  may  be  discontented  ^^ith  all  restrictions. 
Discontent  in  persons  suffering  from  mania  is  equivalent  to  the  retuniing 
consciousness  of  a  man  who  has  been  stunned ;  and  just  as  in  the  latter 
case  there  is  for  the  patient  himself  a  painful  consciousness,  while  for  the 
onlooker  there  is  the  satisfaction  of  sensibility  returning,  so  also  discontent 
in  the  maniacal  patient  means  returning  self-consciousness.  In  propor- 
tion as  the  ]jatient  has  been  excited  will  there  be  depression  or  mental 
exhaustion  ;  and  it  is  pretty  certain  that  a  prolonged  attack  of  mania  will 
be  followed  by  a  prolonged  attack  of  mental  exhausti«jn  or  depression, 
during  which  there  may  be  more  or  less  sleeplessness  and  loss  of  appetite, 
with  general  mental  weakness  ;  but  in  these  cases  change  of  suiTOundings 
and  as  speedily  as  possible  a  return  home  will  be  found  the  best  treat- 
ment. 

From  a  practical  point  of  view,  all  powerful  narcotics  and  depressants 
are  merely  means  to  keep  a  patient  within  control,  and  not  means  of  really 
curing  our  insane  patients.  It  will  be  necessary  in  some  cases  to  try 
chloral,  bromide  of  potassimn  and  the  like,  and  it  undoubtedly  in  a  few 
cases  be  found  that  b^mide  of  potassium  alone  or  combined  with 
chloral  will  lessen  the  excitement  and  give  time  for  the  patient  to  recover. 
But  the  most  important  consideration  is  that,  whatever  treatment  is  fol- 
lowed, we  must  be  sure  not  to  affect  the  appetite  or  w©  shall  have  cause  to 
regret  it.  Abundant  nourishment,  with  or  Anthout  stimulants,  associated 
with  exercise  in  the  fresh  air  and  as  much  freedom  as  is  possible,  should 
be  the  treatment  for  such  cases.  Sulphonal  is  useful  and  appears  to  be 
harmless.  Paraldehyde  in  drachm  doses  repeated  eveiy  one  or  two  hours 
till  six  doses  have  been  given,  is  useful  in  many  violent  patients.  Trional 
acts  more  rapidly  than  Sulphonal,  leaving  no  after-effects,  but  its  effect  is 
less  lasting.  Hydrobromate  of  Hyoscine  given  sub  cute  in  one  hundredth  of 
gi-ain  doses  is  veiy  useful  in  very  emotional  and  noisy  patients,  but  should 
not  be  repeated  more  than  thrice  in  one  day. 

Before  leaving  the  consideration  of  this  group,  we  must  mention  the 
patients  who  have  suffered  from  acute  mania  and  who  never  permanently 
recover.  Some,  as  already  stated,  remain  ever  after  liable  to  recurrence 
of  insanity,  others  remain  weakened  in  some  special  Avay  so  that  they  are 
unable  to  fulfil  their  duties  as  before.  Thus,  one  individual  will  be  morally 
weak  and  is  called  either  a  kleptomaniac  or  a  dnmkard,  another  becomes 
emotionally  Aveak  and  takes  to  ambitious  schemes  for  reforming  his  fellows 
or  to  spending  day  and  night  in  religious  exercises,  a  third  becomes  voli- 
tionally  weak  and  allows  himself  to  be  looked  after  and  attended  to  by  his 
friends  without  any  desire  to  help  himself. 

It  is  only  necessary  to  add  that,  if  the  antecedent  stage  of  melancholy 
be  long,  the  maniacal  one  is  likely  to  be  prolonged  also. 

After  epilepsy  very  violent  mania  is  frequent,  and  chloral  given  by  the 
mouth  or  the  rectum  may  check  the  mania  if  administered  early  after  the 


MELANCHOLIA 


987 


lit.  Cases  ill  Avhich  the  mania  depends  on  senile  changes  are  less  favour- 
able but  not  hopeless.    In  such  cases  chloralainide  is  often  useful. 

Maniacal  excitement  due  to  general  paralysis  generally  passes  off  in  a 
few-  weeks.  Mania  due  to  alcohol  is  very  variable,  but  may  last  for  weeks 
or  months. 

Melancholia. — By  the  term  melancholia  we  mean  a  state  of  unreason- 
able mental  depression ;  grief  without  a  real  cause,  depending  rather  upon 
a  physical  than  a  moral  determinant. 

Melancholia  may  be  but  part  of  the  disordered  process  or  may  be  the 
•whole  of  the  morbid  state.  In  most  cases  of  acute  mania  and  in  most 
cases  of  general  paralysis  of  the  insane  there  is  a  stage  of  melancholia 
which  ushers  in  the  acute  symptoms.  Melancholy  as  a  form  of  mental 
disorder  occurs  in  all  ages,  though  probably  it  is  most  commonly  met  with 
in  and  after  middle  age.  It  is  most  common  in  the  dark  eomplexioned. 
The  symptoms  of  melancholia  may  depend  on  general  depression  of  the 
vital  powers,  or  it  may  depend  upon  some  special  diseased  process,  as,  for 
instance,  heart  disease.  The  most  characteristic  symptom  at  the  onset  is 
extreme  self-consciousness.  This  develops  into  grief  which  is  variously 
expressed ;  passing  into  instability  of  temper,  sleeplessness,  loss  of  appe- 
tite and  suicidal  tendencies.  Melancholia  has  been  divided  into  many 
varieties.  The  chief  methods  of  division  depend  upon  the  outward  expres- 
sion of  the  morbid  grief.  In  some  the  symptoms  are  active  and  in  others 
they  are  passive, — in  the  former  the  patient  restlessly  Avringing  his  hands 
and  openly  complaining,  while  in  the  latter  he  is  struck  dumb  by  his 
miseiy.  Melancholia  is  divided  not  only  by  its  general  but  by  its  special 
aspects ;  in  one  the  explanation  of  grief  is  in  relationship  to  the  bodily 
functions,  while  in  the  other  the  mental  symptoms  predominate.  Th6 
former  may  be  called  liyi)oclionclriacal  melancholia,  and  the  latter  t/-ue 
melancholia.  Every  shade  of  melancholia  may  be  seen  in  relationship  to 
hypochondriasis,  but  in  an  asylum  we  see  only  extreme  cases  which  must 
be  secluded  in  consequence  of  their  desire  for  death  or  refusal  to  take  food. 

Hypochondriacal  melancholy. — There  are  four  distinct  groups  of  cases 
wliich  come  under  this  head.  First,  those  patients  whose  one  complaint  is 
that  they  are  dying  and  that  nothing  can  be  done  for  them,  though  they 
may  make  no  definite  complaint  of  any  special  disease. 

Next  we  have  a  large  group  of  cases  in  which  the  symptoms  are  referred 
to  the  head.  Thus  young  patients  will  tell  you  that  their  brains  are  hot  or 
wastincr  or  hollowed  or  melted,  and  women  about  the  climacteric  will  com- 
plain  of  opening  and  shutting  of  their  brains,  of  "  something  ccuning  away  " 
when  they  move  their  necks,  or  the  like.  Some  older  patients  complain  of 
adhesions  between  the  brain  and  the  skull,  or  of  miraculous  removal  of 
brain  and  neiwe  power. 

The  third  gi-oup  includes  those  who  believe  that  some  terrible  calamity 
has  befallen  their  digestive  tract.  One  patient  believes  that  his  throat  is 
stopped :  these  symptoms  are  allied  to  exaggerated  hysterical  globus. 
Another  is  sure  that  his  stomach  is  ruptured  or  imperforate,  or  that  some 
•connection  exists  between  the  stomach  and  the  circulatoiy  system.  A  few 
patients  imagine  that  the  rectum  is  permanently  closed.  All  these  cases 
have  to  be  looked  upon  as  exaggerations  of  hypochondriasis,  cases  in 
which  every  hypochondriacal  symptom  is  greatly  developed. 
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The  last  group  of  insane  hypochondriacs  contains  those  Avho  believe  that 
some  trouble  arises  from  their  rejjroclHctive  orga?is.  Middle-aged  men 
believe  that  they  have  been  rendered  impotent,  that  their  testes  have 
withered,  or  that  by  some  evil  habit  or  by  some  course  of  medicine  thev 
have  become  emasculated.  Sexual  hypochondriacs  are  more  common 
among  men  than  among  women.  It  is  comparatively  rare  in  asylums  to- 
find  women  with  uterine  and  ovarian  hypochondriasis.  There  are  many 
young  sexual  hypochondriacs  whose  disorder  is  partly  due  to  masturbation^ 
and  these  have  vai-^nng  disorders  of  the  brain. 

Beyond  the  above  groups  there  are  endless  varieties ;  in  fact,  any  part 
of  the  body  may  have  morbid  sensations  giving  rise  to  hy])Ochondriacai 
intcqiretations. 

In  all  cases  of  hypochondriasis  the  one  object  of  treatment  must  be  the 
withdrawal  of  the  attention  as  much  as  possible  from  the  sensitive  part  b^ 
occupation,  while  the  general  health  is  being  improved.  Judicious  change 
of  air,  change  of  scene,  travelling  and  mechanical  occupation,  with  with- 
drawal from  old  associations  and  companions,  are  of  the  utmost  value. 
Such  cases  recover  in  a  fair  proportion,  but  if  past  middle  age,  or  if  the 
development  of  morbid  ideas  has  been  slow,  and  if  thei-e  bo  no  definite 
physical  illness  associated  with  the  mental  disorder,  the  prognosis  is  bad. 
Such  patients  rarely  become  weak-minded,  but  persistently  hold  to  their 
hypochondriacal  delusions,  which  may  remain  for  many  years,  the  rest  of 
the  intellectual  life  of  the  patient  being  normal. 

Ordinary  melancholy. — Ordinary  melancholia  consists  in  emotional  de- 
pression, in  which  the  explanation  of  the  feelings  is  moral  and  not  physical. 
It  may  be  the  result  of  shock,  or  grief,  or  bodily  illness.  In  certain  pre- 
disposed persons  any  cause  which  reduces  the  vital  standard  below  a  certairk 
point  seems  to  be  able  to  produce  melancholia.  The  tirst  sj-niptoms  are, 
as  a  rule,  mere  imeasiness,  restlessness  with  inability  to  take  interest  in. 
surroundings,  tendency  to  tears  and  emotional  disturbance,  dread  of  some 
impending  calamity,  Avitli  undue  sensitiveness  to  the  conduct  and  the  re- 
marks of  others.  These  symptoms  are  associated  Avith  loss  of  appetite,, 
sleeplessness,  and  feeble  circulation,  as  seen  in  A^dnter  by  chilblains  and 
cold  extremities,  together  Avith  loss  of  appetite,  constipation,  and  amenor- 
rhcca  in  Avonien.  These  evidences  of  reduced  jWAver  are  all  part  of  the  pro- 
cess, and  may  rapidly  pass  into  most  pronounced  mental  depression.  Up  to- 
this  time  there  has  been  a  feeling  of  misery,  but  there  has  probably  been 
little  or  no  explanation  as  to  its  cause.  Later  hallucinations  of  the  senses 
or  delusions  may  arise,  and  these  depend  to  a  great  extent  upon  the  educa^ 
tion,  age,  and  immediate  surroundings  of  the  individuals,  so  that  the  young 
Avonian  thinks  that  her  virtue  is  called  into  question,  Avhile  the  old  man 
thinks  he  is  going  to  the  Avorkhouse.  It  is  common  to  hear  patients  ia 
this  condition  refer  to  their  past  Avickedness,  and  to  say  their  souls  are 
lost,  that  they  are  possessed  by  the  devil,  that  they  are  ''the  Scarlet 
Woman,"  that  they  are  metamorphosed  into  beasts,  or  are  unnatural,  and 
that  they  ought  to  be  dead.  At  this  time  they  AA-ill  be  sleepless,  a,nd  pro- 
bably Avill  refuse  to  take  food  voluntarily.  There  Avill  be  complete  inaction 
of  the  boAvels  and  general  apathy  and  listlessness  ;  suicidal  tendencies, 
become  marked,  and  it  is  important  to  remember  that  patients  as  a  rule 
select  a  special  fonn  of  suicide  which  they  prefer,  and  Avill  Avait  for  an 
opportunity  rather  than  seek  death  by  any  other  means.   Suicidal  attempts 
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are  mostly  to  be  feared  when  patients  believe  tlieniselves  to  be  impotent, 
when  they  believe  themselves  to  be  injuring  their  nearest  relations,  or 
when  they  dread  being  tortured  "  to  make  them  confess;"'  or  when  they 
believe  themselves  to  be  followed  and  dogged  about.  Patients  who  hear 
voices  are  also  veiy  liable  to  suicide.  The  melancholic  process  is,  as  a 
rule,  longer  than  the  maniacal  one,  and  an  average  of  from  six  to  eight 
months  is  required  for  recoveiy.  The  symptoms,  after  slowly  advancing, 
may  slowly  recede,  the  prognosis  depending  really  upon  the  steadiness  of 
the  improvement  both  in  mind  and  body.  In  some  the  cure  is  sudden, 
after  some  marked  change  in  general  health,  such  as  return  of  normal  sleep, 
digestion,  or  menstruation.  Perfect  recovery  may  take  place,  or  there  may 
be  a  slight  excess  of  excitement  after  the  melancholia  has  passed  away. 
There  is  a  great  tendency  to  relapse  in  melancholic  patients,  especially  in 
those  belonging  to  an  insane  stock.  A  certain  number  of  patients  die  from 
melancholia,  but  as  a  rule  the  cause  of  death  is  secondary  to  the  mental 
disease,  there  being  some  congestion  of  the  lung  or  extreme  exhaustion  and 
emaciation  depending  upon  bad  nutrition  or  insufficient  feeding.  In  cases 
of  chronic  melancholia  wasting  of  the  brain  is  well  marked,  and  the  \na 
mater  is  sodden  and  easily  separable. 

The  treatment  of  melancholia  naturally  divides  itself  into  preventing 
harm  and  doing  good.  The  first  essential  is  to  prevent  suicide,  and  this  is 
only  to  be  done  by  constant  watching,  by  the  utmost  care  in  the  selecti(m 
of  nm'ses,  and  by  insisting  on  the  patient  having  his  rooms  on  the  ground- 
floor.  Rest  in  bed,  especially  during  the  colder  months,  is  valuable ; 
waraith  and  food,  with  stimulants,  being  very  important.  In  some  oases 
of  active  melancholia  morphia  is  very  useful.  When  patients  are  treated 
at  home,  it  is  necessary  to  give  narcotics,  the  rule  being  not  to  give  them 
continuously,  tO'  avoid  giving  them  in  increasing  doses,  and  to  vary  them 
as  much  as  possible. 

The  next  most  important  thing  is  the  method  of  feeding.  Patients 
who  refuse  their  food  absolutely  may  be  fed  by  the  rectum,  by  the  mouth, 
or  by  the  nose.  As  a  rule,  patients  who  resist  should  not  be  fed  by 
enemata.  In  feeding  by  the  mouth,  if  sufficient  care  and  time  be  taken 
in  nearly  all  cases  food  may  be  given  in  small  ([uantities  by  the  spoon  being 
introduced  by  the  side  of  the  teeth.  But  if  resistance  be  great  it  is  better 
to  pass  a  nose-tube  or  the  stomach-pump.  The  nose-tube  is  very  easily 
passed,  and  nurses  can  be  trained  in  a  few  lessons  tO'  do  it  without  danger  ; 
a  larsre-sizecl  soft  catheter  fixed  on  the  end  of  a  small  i^lass  funnel  is  all 
that  is  required,  the  tube  being  passed  down  one  nostril,  while  the  other 
nostril  is  compressed  by  the  finger.  Three  to  five  pints  of  milk,  six  eggs, 
two  pints  of  beef-tea  or  l>roth,  and  four  ounces  of  bi*andy,  may  be  given  in 
twenty-four  hours. 

Among  the  forms  of  melancholia  the  iiK^st  important  are  s//??p?e  mclaii- 
rjiolia,  that  is,  melancholy  without  delusions  ;  i>i<;IaucJioIi/  with  stujJor,  to 
Avhich  we  shall  refer  again;  and  active  or  restive  melanclwlia,  in  which  an 
active  expression  of  grief  occurs.  There  is  no  special  form  of  melancholia 
deserving  the  terms  "  religious  "  or  suicidal." 

Simple  melancholia  is  often  present  in  men  of  middle  age  and  of 
active  intellectual  habits.  Misery  without  cause,  self-accusation  about 
trifles,  sleeplessness  and  loss  of  appetite,  inability  to  apply  the  mind  or 
the  attention,  are  the  chief  symptoms. 

A  month's  rest  under  supervision,  away  from  wife  and  friends,  followed 
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by  restful  and  recreative  travel,  are  all  that  is  needed  ;  but  probably  twelve 
months'  rest  from  mental  labour  Avill  be  beneficial.  This  state  may  occur 
in  much-examined  youth,  in  much-worked  or  worried  manhood,  or  laay 
appear  at  the  climacteric  or  decline  of  life.  Suicide  is  common.  There 
are  other  varieties  of  melancholia  associated  with  bodily  disease.  Thus, 
undeveloped  or  suppressed  ^oxit  may  be  represented  by  melancholia,  and 
phthisis  may  show  itself  only  as  a  progressive  Aveakness  and  refusal  to  take 
food,  Avith  suicidal  impulses.  Melancholia,  if  of  an  active  type,  often  bene- 
fits if  morphia  be  given,  and  in  young  cases  shoAver-baths  are  of  service. 
In  gouty  and  simple  cases  a  course  of  Turkish  baths  Avill  often  Avork 
wonders. 

Stcpou,  ixcLumxG  Acute  Pkimary  Dementia  axu  Melancholia  avith 
Stupor. — Under  this  one  head  tAvo  very  distinct  groups  of  cases  are  in- 
cluded. l)ut  in  Ijotli  of  these  the  characteristic  symptoms  are  the  stupor, 
the  silence,  and  the  abstracted  appearance  of  the  patients.  According  to 
some  there  is  no  such  thing  as  acute  jirimary  dementia  Avithout  delusions, 
all  these  patients  owing  their  mental  attitude  to  some  dread  or  terror.  In 
fact  they  believe  such  patients  to  be  in  a  kind  of  chronic  panic,  but  it  Avdll 
in  any  case  be  necessary  to  distinguish  betAveen  tAA^o  groups  occui'ring  under 
this  head,  and  for  convenience  Ave  Avill  call  them  the  active  and  passive 
gi'oups. 


Actice  sLvpor. 

Counnou  in  adolescents,  who  have  a  terri- 
fied expression,  are  wasted  and  thin,  with 
skin  pnrple  and  cold,  tliey  resist  or  arc 
cataleptic,  sleepless,  wet,  and  dirty,  have 
distinct  delusions  of  dread,  retain  memory 
through  tlie  attack,  refuse  all  food  and 
require  abundant  forced  feeding  Avith 
stimulants ;  electricity  and  massage  may 
be  useful. 


Passive  slupur. 

The  passive  form  occurs  more  frequently 
as  tlie  result  of  some  cause  of  exhaustion  in 
young  or  middle-aged  people,  who  have  a 
silly  aspect,  muscles  are  flabby,  skin  greasy, 
limbs  relaxed;  they  eat  what  is  given  them, 
sleep  well,  are  clean  if  watched ;  there  is 
no  evidence  of  the  existence  of  delusions, 
little  or  no  memory  on  recoverv  ;  and  for 
treatment  they  require  baths,  exercise,  and 
general  tonics. 


The  above  groups  resemble  one  another  in  histoiy  and  in  progress  to  a 
great  extent  ;  most  of  them  occur  in  young  adolescents.  It  seems  as  if  in 
certain  Aveak-minded  persons  there  is  enei-gv'  enough  for  boyhood  or  girl- 
hood, but  Avhen  manhood  and  Avomanhood  comes  on  it  fails.  With  such 
cases  shock,  grief,  masturbation,  disappointment,  overwork,  unhealthy 
occupations,  fevers,  intemperance,  rapid  childbearing,  or  the  like,  may 
suffice  to  produce  the  breakdoAvn.  When  once  the  condition  of  stupor  has 
been  established,  as  a  nile  it  persists  for  several  months,  though  occasion- 
ally there  are  recurrences  of  stupor  betAveen  intervals  of  sanitj".  Little  or 
no  good  comes  to  these  cases  unless  the  general  health  can  be  markedly 
improved.  The  patient,  if  in  active  stupor,  is  probably  more  or  less  cata- 
leptic, and  has  to  be  forcibly  fed.  He  AA-astes,  and  is  Avet  and  dirty,  is  very 
liable  to  secondary  inflammations,  a,nd  often  has  chilblains.  He'^takes  nO 
notice  of  his  friends.  The  stage  of  stupor  is  of  very  variable  duration,  and 
may  end  in  death,  in  slow  or  sudden  recovery,  or  in  partial  Aveakne'ss  of 
mind. 

The  state  of  mere  passive  stupor  may  be  uniform  and  persistent,  but 
commonly  it  is  associated  with  periods  of  temporaiy  recovery  or  of  periods 
of  excitement,  or  with  sudden  outbreaks  of  impulsive  A'blence  This 
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passive  state  fre(iiuently  results  from  or  follows  au  acute  stage  of  mania, 
or  develops  after  some  severe  and  exhausting  bodily  illness. 

Feeding,  warmth,  and  watching  are  of  great  service.  One  danger  in 
such  cases  is  death  from  some  secondary  complication ;  local  inflammation 
or  phthisis  may  develop  and  tenninate  rapidly.  After  recoveiy  there  is 
freipiently  a  period  of  exaltation  during  which  sexual  desire  and  tendencies 
to  vice  and  intemperance  may  appear.  The  prognosis  depends  greatly 
upon  the  family  history.  If  neuroses  are  common  in  the  family,  and  if 
the  patient  is  xery  young  or  badly  developed,  or  if  he  have  a  badly  shaped 
head,  or  any  tendency  to  phthisis,  the  prognosis  becomes  absolutely  bad. 
If  a  patient  recover  from  stupor  it  is  very  necessaiy  that  for  some  years 
he  should  be  carefully  Avatched,  and  he  should  not  return  to  any  occupation 
which  involves  severe  strain  either  of  mind  or  body,  so  that  it  is  much 
better  after  recovery  from  stupor  to  send  the  patient  for  one  or  more  sea 
voyages,  or,  if  possible,  to  let  him  follow  some  mechanical  or  outdoor  life. 

Delusioxal  Insanity. — So  far  we  have  considered  states  in  which  there 
have  been  perversions  of  the  whole  mental  functions  associated  with  more 
or  less  bodily  disturbance,  but  under  this  head  we  have  tO'  consider  cases 
in  which  the  perversion  of  the  senses  is  the  chief  symptom.  The  expression 
"  out  of  one's  senses  "  is  recognised  as  meaning  madness,  but  only  some 
patients  are  definitely  out  of  their  senses.  Such  are  the  cases  now  to  be 
described.  It  can  readily  be  understood  that  as  our  intellect  depends  to  a 
great  extent  upon  the  impressions  we  receive  and  store  up  from  our  senses, 
if  our  senses  mislead  us  the  intellectual  result  will  differ  greatly  from  that 
of  the  ordinaiy  standard.  The  cases  which  I  have  to  describe  depend 
chiefly  upon  hallucinations,  which  are  sense  impressions  not  depending 
upon  any  external  or  objective  impressions.  Thus  a  person  who  in  the 
stillness  of  the  night  hears  "  voices  "  has  hallucinations  of  hearing,  and  the 
person  who,  similarly  situated,  has  visions  or  smells  poisons  or  tastes  filth 
is  suffering  from  hallucinations  of  the  senses  of  sight,  smell,  and  taste 
respectively.  Hallucinations  of  hearing  are  the  most  common,  next  in 
order  we  have  hallucinations  of  sight,  then  in  order  those  of  touch,  taste, 
and  smell.  Nearly  all  hallucinations  may  bo  reckoned  as  painful  nervous 
imjDi'essions.  The  explanation  which  is  given  of  the  sensation  depends  to 
a  great  extent  upon  the  education  and  occupation  of  the  individual. 

Patients  suft'ering  from  delusional  imanify  are  generally  past  middle 
life,  single  or  widowed,  often  of  insa.ne  family,  leading  solitary  lives  or 
filling  positions  Avhich  are  uncongenial  to  them  in  one  way  or  another. 
Hallucinations  have  been  frequently  traced  to  solitary  confinement  in 
prison,  and  I  have  met  with  several  cases  in  Avhicli  thc^'-  have  developed  in 
men  living  isolated  lives  in  the  wilder  parts  of  India  and  other  English 
deiJendencies.  As  a  rule  the  earliest  symptom  comiilained  of  is  nei-voiis- 
ness  and  nervous  weakness.  Patients  become  excessively  sensitive,  and 
this  leads  to  a  condition  in  which  everytliing  seems  to  point  to  or  to  aft'ect 
the  individual;  his  mind  is  like  the  tender  corn  to  the  walker,  and  just  as 
even'  movement  seems  to  affect  the  latter,  so  every  other  action  of  others 
seems  to  be  directed  against  the  former.  He  becomes  suspicious,  jealous, 
bad-tempered,  more  a.nd  more  solitary'',  and  this  increasing  solitude  further 
develops  the  ideas  of  suspicion.  He  believes  himself  to  be  ptrsecuied  and 
followed  about.  He  may  think  that  his  thoughts  are  read  by  others  or 
appear  aloud  to  himself  and  to  others  so  that  they  read  his  secrets,  ho 
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hears  peojile  coughing,  jeering,  or  niaking  aUusimis  to  hiui  or  to  his 
family.  He  uiay^hear  words  such  as  -  devil,"  or  worse,  constantly  wliis- 
pered  in  his  ears  ;  he  may  then  take  the  hiw  into  his  own  hands,  and 
assault  some  one  whom  he  believes  to  be  his  persecutor.  The  ideas  of 
interference  may  become  more  organised,  so  that  he  is  convinced  that 
bodies  of  men,  such  as  the  Jesuits  or  the  Freemasons,  are  interested  in  his 
ruin.  Under  these  circumstances  the  patient  becomes  exceedingly  dan- 
gerous, and,  unfortunately,  it  is  veiy  hard  to  break  through  the  hallucina- 
tions and  to  appeal  to  him  by  means  of  any  other  ordinary  sense  impres- 
sions Avhich  might  in  time  loosen  the  bands  of  the  false  sense  impressions. 
If  these  symptoms  have  developed  slowly  fur  twelve  months  the  prospect 
of  recover-  is  xarv  slio'ht.  Patients  Avho  Ijelieve  themselves  to  be  followed 
or  persecuted  should  be  most  carefully  secluded  or  Avatched  with  the 
utmost  care,  as  they  are  both  homicidal  and  suicidal.  They  are  sometimes 
so  exceedingly  suspicious  that  they  will  deny  their  delusions  so  as  to  mis- 
lead those  of  whom  they  are  afraid.  Besides  tliose  who  believe  that  every- 
thine:  refers  to  them,  are  others  who  believe  that  the  whole  of  theu'  sense 
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impressions  are  "  symbols  " — that  the  world  is  a  kind  of  play  Avhich  is 
being  acted  before  them. 

The  general  treatment  of  cases  suffering  from  delusional  insanity  must 
depend  very  gi-eatly  upon  the  natm-e  of  the  delusions,  and  the  length  of 
time  Avhich  they  have  existed.  Medical  treatment  is  practically  useless, 
but  in  some  cases  persuasion,  associated  with  change  of  surroundings, 
works  wonders.  One  young  man  believed  that  his  relatives  jeered  at  him 
from  the  roof,  and  that  others  made  use  of  foul  terms  against  him  and 
them.  This  patient  was  excessively  violent ;  yet  by  employing  him,  amus- 
ing him,  and  bringing  distinct  iirefutabl©  evidence  that  these  people  did 
not  exist  on  the  roof  and  did  not  accuse  his  friends  of  iniquity,  we  slowly 
brought  him  tO'  be  more  amenable  to  discipline,  and  at  the  end  of  twelve 
months  he  was  discharged  so  far  recovered  that  he  has  since  emigi'ated 
and  is  now  in  perfect  health. 

Chrokic  Wbak-mindedmbss. — Loss  of  faculties,  more  or  less  general, 
may  result  in  such  extreme  mental  weakness  that  it  is  unsafe  for  the 
patient  to  be  at  large,  as  he  Avould  on  the  one  hand  be  a  tool  for  the 
wicked,  and  on  the  other  a  prey  to  the  vicious.  Chronic  weak-mindedness, 
as  seen  in  an  asylum,  may  result  from  age,  apoplexy,  or  it  may  foUoAv 
nervous  exhaustion,  general  paralysis,  brain  tumour,  epilepsy,  or  any  other 
conditions  of  nei'vous  or  mental  excitement. 

Simple  u'cak-?7iindedness  is  r/auged  by  Jo-ss  of  memori/  and  loss  of  con- 
trol, and  every  variety  may  be  seen,  from  the  weak-minded  imbecile  to  the 
lustful  and  dangerous,  demented  lunatic.  The  general  course  of  ordinary 
weak-mindedness  due  to  age  and  the  like  is  as  follows: — -Progressive  loss 
of  control  of  the  emotions,  loss  of  niemoiy  and  tendency  to  collect  articles  of 
no  value  on  the  one  hand,  while  there  is  thoughtless  and  reckless  extrava- 
gance on  the  other,  a  redevelopment  of  lust  and  a  tendency  to  intemper- 
ance, all  which  lead  to  a  wastful  expenditure  of  the  reduced  ner^-ous 
capital.  Often  patients  who  have  led  reputable  lives  up  to  sixty  may  pass 
through  every  phase  of  moral  degradation  before  it  is  discovered  that  their 
immorality  was  the  result  of  arterial  degeneration.  Such  cases  require  to 
be  recognised  and  to  be  rather  nursed  at  home  than  sent  to  asylums,  if  the 
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means  are  sufficient,  because  the  probable  termination  of  suck  cases  is  an 
apoplectic  tit  or  permanent  childishness. 

Among  the  subjects  of  chronic  weak-mindedness  we  must  include  a 
large  number  of  patients  who,  having  suffered  from  acute  attacks  of  mania 
or  melancholia  or  stupor,  instead  of  recovering  their  old  mental  balance, 
remain  either  2->^''»^o.nently  crippled  or  permanently  unstable.  The  per- 
manently crippled  may  exliibit  their  weakness  by  loss  of  one  or  more  of 
the  higher  faculties,  so  that  one  becomes  impulsive  and  homicidal,  another 
ceases  to  respect  truth  and  honesty  and  is  called  a  kleptomaniac,  another 
disregards  decency  and  becomes  altogether  brutalised.  In  some  a  single 
faculty,  such  as  memory,  may  seem  to  be  affected  out  of  all  proportion  to. 
the  others.  The  most  characteristic  loss  after  all  is  that  of  the  highest 
social  relationships  :  patients  who  have  not  perfectly  recovered  from  acute 
attacks  of  insanity  generally  lose  their  affection  for  near  relations  and 
friends,  and  pass  into  a  condition  of  philosophical  calm  or  social  indiffer- 
ence. Besides  the  loss  of  faculty  already  described,  there  are  cases  of  per- 
manent instability.  Everj'  asylum  contains  patients  who  are  subject  to. 
recurrent  attacks  of  mania  oi;  melancholia,  patients  who  during  twenty, 
thirty,  or  forty  years  periodically  have  recurrent  attacks  resembling  in 
every  pai'ticular  the  previous  ones,  with  the  probable  exception  that  eacli 
attack  is  rather  longer  than  the  fonuer,  and  leaves  some  more  or  less 
well-marked  scar  upon  the  intellect.  Among  these  we  have  to  recognise 
cases  of  chronic  recurrent  mania  and  of  chronic  recurrent  melancholia. 

Another  group  remains,  that  of  those  cases,  who,  after  an  acute  attack 
of  insanity,  have  a  few  symptoms  sun-iving,  organised  as  it  were,  so  that 
the  patient  becomes  automatic,  with  certain  i^eculiar  actions  or  modes  of 
thought  fixed.    Thus  one  patient  for  sixteen  years  sobbed  out  hour  by 
hour,  '■  I  don't  know  what  to  do      and  yet  there  was  no  sorrow  in  the  later 
years,  the  lamentations  having  become  purely  automatic,  and  the  patient 
eating  well,  sleeping  well,  and  becoming  fat.    In  other  cases  with  chronic 
chattering  incoherence,  there  may  be  persistence  of  some  hallucinations,  so. 
that  the  patient  is  living  in  two  mental  worlds,  or  perhaps  it  were  better  to 
say  between  them ;  hearing  faintly  the  real  messages  from  the  one,  and. 
more  clearly  the  false  impressions  from  the  other.    Many  such  cases, 
though  violent  at  first,  may  be  treated  with  sufficient  safety  at  home,  as  is 
evidenced  by  the  existence  in  so  many  country  places  of  feeble-minded 
villagers,  ready  to  run  an  errand  or  enter  into  boyish  games.    Such  weak- 
minded  persons  may  be  trained  to  pei'form  mechanical  tasks  sufficiently 
well,  so  that  the  simple  drudges  of  an  asylum  are  often  patients  suffering 
from  chronic  feebleness  of  intellect. 

So  much  for  the  pennanently  crippled.  The  permanently  unstable  are 
those  who,  though  fairly  reasonable  during  most  of  their  lives,  are  con- 
stantly subject  to  fresh  attacks.  In  some,  the  reoun'ences  are  at  long 
inten'als,  and  are  comparatively  harailess  tO'  the  nervous  system  ;  in  others 
the  frequency  or  severity  of  the  attacks  causes  progressive  destruction  of 
mind. 

The  symptoms  may  be  maniacal  or  melancholic.  Each  attack  as  a  rule 
resembles  its  predeoessoi-s  in  mode  of  development,  symptoms,  and  mode  of 
teiTnination,  but  each  attack^  may  further  impair  the  stability. 

The  patient  may  have  an  attack  of  acute  mania  and  recover,  a  second 
attack  in  four  years,  a  third  in  three,  a  fourth  in  two  years,  and  after  that 
one  or  more  attacks  may  occur  yearly  till  the  patient  either  passes  into 
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chronic  mania  or  into  hoi^eless  weak-mindedness.  In  cases  of  recurrence, 
if  maniacal  symptoms  are  present,  powerful  drugs  such  as  hyoscyamine  m 
one  hundredth  of  a  grain  dose,  sub  cute,  may  check  the  outbreak  or  the 
recurring  habit,  especially  if  the  drug  be  given  Avhen  the  earliest  sign  of 
disturbance  is  noticed. 

In  recurrent  cases  of  melancholia  with  suicidal  ideas,  with  each  recur- 
rence suicide  must  be  guarded  against.  Therefore  such  cases  are  always 
anxious  ones  if  alloAved  to  be  at  large. 

With  the  unstable  cases  hereditary  tendency  is  common.  Such  cases 
may  live  to  an  ordinaiy  age.  In  some  cases  a  weak-minded  state  gives 
place  periodically  to  outbursts  of  violence. 

Puerperal  INSA^^ITT. — There  is  no  special  form  of  insanity  desei-ving 
the  name  "  puerperal,"  yet,  as  the  puerperal  conditions  are  not  infrequently 
causes  of  insanity,  the  term  Puerperal  Insanity  is  convenient. 

Insanity  may  be  developed  during  pregnancy ;  it  may  be  but  an  exagge- 
ration of  the  longings  of  pregnancy,  and  on  several  occasions  a  distinct 
connection  has  been  traced  between  some  absurd  or  morbid  appetite  and  a 
neurotic  tendency. 

Beside  the  mere  longings  of  jDregnancy  and  their  insane  exaggeration, 
one  meets  with  true  insanity  occurring  early  in  pregnancy.  This  is  most 
common  in  Avomen  who  have  already  suffered  from  some  form  of  insanity. 
Thus,  a  woman  Avho  has  had  one  or  more  attacks  of  puerperal  insanity  is 
liable  to  a  development  of  this  disorder  with  a  succeeding  pregnancy. 
Insanity  of  pregnancy  may  occur  in  the  earher  months,  and  may  pass  ofl: 
spontaneously  about  the  fourth  month  ;  or  the  insanity  may  develop  during 
the  later  months  of  jDregnancy,  and  in  that  case  Avill  probably  not  pass  off 
till  long  after  deliA^ery.  As  a  rule,  the  insanity  of  pregnancy  is  of  a  de- 
pressed type,  the  patient  being  irritable,  suspicious,  jealous,  refusing  food, 
and  dreading  poison.  Sleeplessness,  refusal  to  take  food,  and  tendency  to 
suicide  or  infanticide,  are  the  most  dangerous  symptoms,  and  those  which 
have  to  be  guarded  against.  The  induction  of  premature  labour  is  gene- 
rally useless  :  and  the  best  treatment  is  to  improve  the  general  health  by 
change  of  scene,  removal  from  home,  or  at  least  removal  of  children  from 
home,  withdrawal  of  husband's  society,  and  careful  watching. 

The  second  group  of  cases  of  insanity  with  pregnancy  contains  those 
that  have  become  insane  after  the  fourth  month.  Such  patients  have  fre- 
quently suffered  much  from  exhaustion,  due  to  frequent  childbearing, 
repeated  lactations,  or  vomiting  and  pregnancy.  They  may  be  maniacal, 
but  usually  suffer  from  melancholia,  with  ideas  of  iinworthiness,  and  are 
strongly  suicidal,  and  often  infanticidal  :  some  suffer  only  from  simple  ner- 
vous exhaustion  and  stupor.  In  treating  these  cases,  rest,  and  abundant 
suitable  food,  and  generally  removal  from  home  suffice. 

It  is  rare  for  the  insanity  to  pass  oflf  spontaneously  with  deliveiy.  In 
some  cases  during  the  pains  of  labour,  and  immediately  after,  there  is  a 
temporary  improvement,  but  as  a  rule  the  sanity  following  labour  in  sucl) 
cases  is  temporary. 

The  next  class  to  be  considered  contains  those  who  become  insane  soon 
after  deliver}^  Puerperal  insanity  occurs  in  a.very  large  proportion  amoivz 
women  with  distinct  insane  inheritance.  The  causes  are  of  lono-  standin*'-. 
rather  than  sudden  ;  repeated  pregnancy,  poverty,  exhaustion  from  sick- 
ness during  the  pregnancy,  or  several  of  the  above  causes  combined,  and 
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though  there  are  few  noteworthy  symptoms^  till  after  delivery,  yet  we 
should  be  prejiared  to  find,  on  careful  investigation,  that  there  have  been 
threateniugs  and  warnings  which  have  been  neglected. 

Within  two  or  three  days  of  delivery  occasionally  there  is  a  temporary 
or  transitory  maniacal  attack  allied  to  the  febrile  disturbance  txssociated 
with  the  oncoming  of  milk,  and,  like  that,  the  transient  mania  may  be 
relieved  by  a  free  purge.  It  is  noteworthy  that  in  this  transitory  mania 
infanticide  or  suicide  may  occur. 

Insanity  occurring  after  labour  is  divided  into  that  which  befalls  the 
puerperal  Avoman  at  once,  and  that  which  develops  within  the  first  two 
months  after  delivery.  The  former  contains  the  greater  number  of 
maniacal  cases,  and  the  latter  the  more  melancholic.  Puerperal  insanity 
does  not  follow  instrumental  labours  in  any  great  excess.  (^)uite  natural 
and  easy  labours  are  frequently  followed  by  puerperal  insanity  in  ])redis- 
])Osed  subjects.  Puerperal  insanity  has  undoubtedly  a  great  tendency  to 
recur  in  the  same  individual,  but  need  not  recur  although  she  become 
again  pregnant.  Puerperal  insanity  may  be  characterised  by  either  mania- 
cal or  melancholic  symptoms,  or  from  the  first  there  may  be  stupor.  The 
onset  of  the  disorder  is  generally  as  follows: — Sleeplessness  for  several 
nights,  with  irritability,  loss  of  appetite,  and  cpierulousness,  especially 
against  the  husband  and  child  ;  then  increased  in-itability  or  anxiety,  with 
ideas  of  poisoning  and  refusal  to  take  food  ;  afterwards  appear  hallucina- 
tions of  the  senses,  violent  outbreaks  occur,  or  profound  melancholy  may 
develop,  in  the  one  case  the  woman  being  destructive,  and  in  the  other 
suicidal.  During  this  period  the  milk  and  lochia  may  be  natural ;  on  the 
(jther  hand,  one  or  both  may  be  absent.  From  a  practical  point  of  view 
it  is  necessary  to  attend  carefully  to  the  milk,  and  to^  follow  the  old  wives' 
simpler  methods  of  "  dispersing  the  milk "  rather  than  making  use  of 
belladonna  and  other  poisonous  drugs.  Friction  with  castor  oil  or  the 
application  of  hot  salt  is  useful. 

An  attack  of  puerperal  insanity  usually  lasts  for  several  months,  and 
requires  most  careful  Avatching  and  care.  The  patients  rapidly  emaciate, 
often  neglect  themselves,  and  develop  some  secondary  disorder  which  often 
proves  fatal.  There  is  no  more  special  danger  in  the  insanity  than  there  is 
in  the  puerperal  condition,  but  the  two  combined  require  double  care  in 
their  treatment.  Abundant  feeding  is  the  rule,  Avith  removal  from  home, 
and  the  sparing  use  of  chloral  or  bi'omide  of  potassium. 

The  period  of  excitement  may  be  unduly  prolonged,  so  that  in  some 
cases  patients  are  maniacal  for  eight  or  ten  months  before  there  is  any 
Kicrn  of  abatement  of  the  disorder.  Amonsr  the  most  characteristic  signs  of 
puerperal  insanity  in  its  later  stages  is  the  patient's  discontent  and 
jealousy  of  her  husband,  her  tendency  to  mistake  those  Avho  are  about  her, 
and  the  appearance  of  a  weak-minded  stage  Avhich  is  extremely  difficult  to 
treat.  FolloAving  an  acute  attack  of  puerperal  insanity  Ave  must  expect  to 
have  a  prolonged  period  of  depression ;  and  as  soon  as  the  patient  has 
ceased  to  be  actively  antagonistic  to  her  husband  and  home,  and  especially 
as  soon  as  she  expresses  a  desire  to  return  to  her  family,  it  is  better  to 
make  some  movements  in  that  direction.  It  Avill  be  found  at  this  period 
that  the  patient  gets  stout,  indolent,  sleepy,  and  sometimes  is  too  con- 
tented Avith  an  asylmn ;  amenorrhoea  also  exists,  and  frequently  this 
amenorrhoea  and  general  condition  of  apathy  are  only  relieved  by  return 
to  home  and  domestic  cares. 
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In  smh  proluuirod  cases  a  socoiui  piviruaiuy  as  i-articularly  hazardous; 
Hud  lu  all  cases  of  puerperal  insanity  it  is  of  the  utuu>st  iniportauiv  to 
impress  upon  the  husband  the  danger  of  another  proirnaney  ooournng 
within  at  all  events  two  years. 

Seveutv-tive  per  cent,  of  puerperal  eases  recover,  about  5  i>er  cent,  die, 
«nd  -0  per  i-ent.  remain  chronic.  Of  those  who  reiover.  the  majority 
recover  slowly  ;  mental  and  bodily  health  imi)rove  toirether.  Of  those  who 
die.  some  die  fixMu  septie<vmia.  but  more  from  exhaustion  due  to  the  wetik 
bodily  condition  associated  with  the  mental  excitement.  Of  those  who  are 
uncured.  a  large  proportion  have  had  many  previous  attacks,  but  a  certain 
number  of  patients  do  uot  rectn-er  from  their  tirst  attacks  of  puerperal 
insanity,  and  it  is  therefore  well  to  be  guarded  in  the  prognosis  even  fn^u 
tho  tirst. 

Beside  puerperal  insanity,  we  have  a  form  of  mental  disorder  associated 
with  lactation.  From  two  or  three  months  after  delivery  patients  become 
suspicious,  sleepless,  irritable,  and  inclined  to  wander  from  their  homes. 
In  some  cases  there  is  amenorrluea.  but  more  often  menorrhagia,  due  pro- 
bably to  incomplete  involution  of  the  uterus.  These  patients  are  sallow 
and  anaemic,  with  bad  appetite  and  constipated  bowels  ;  they  fretpieatly 
sutTer  from  liallucinations  of  smell,  taste,  and  hearing. 

As  a  rule  they  require  merely  tonic  treatment.  They  recover  in  the. 
coui-se  of  two  to  six  months  if  removed  to  healthy  surnnindings.  and  away 
from  home  cares  and  worries.  They  require  w-annth.  food,  stimuhvuts, 
fresh  air.  and,  in  the  summer,  baths,  and  the  seaside. 

Ai-oouoi.ic  I>;s.\MrT. — Although  no  one  special  form  of  insanity  depends 
upon  drink,  yet  there  seems  to  be  some  relationship  between  alcoholic 
intemperance  and  the  vainety  of  insanity.  It  is  therefore  well  recogniso 
the  chief  forms  assumed  by  insanity  depending  np»m  drink. 

Sudden  outbursts  of  drinking  in  nervous  subjects  will  lead  to  delirium 
tremens,  and  delirium  tremens,  instead  of  passing  otY  a.s  it  ordinarily  does. 
aBsuiues  in  such  cases  more  or  less  the  character  of  a  chronic  delirium. 
With  some  patients  acute  delirious  mania  follows  an  acute  alcoholic  de- 
bauch. In  such  the  removal  of  stimulants  almie  will  not  sutVice  to  cure  at 
(mce.  and  the  persistent  tise  of  opium  is  ratlier  injurious  than  otherwise. 
Hallucinations  of  sight  and  hearing  similar  in  all  res]>ects  to  those  met 
with  in  delirium  tremens  occur,  but  are  more  pei-sistent. ;  refusal  to  take 
food  is  constant,  emaciation  takes  ]Uace  rapidly,  and.  unless  the  patient.s 
aro  fed  abundantly  with  milk  and  ntitrient  soups,  a  fiital  issne  mav  be 
expected.  If  the  patient  be  young  and  strong,  a  pui-ge  by  cmton  oil  luid 
an  emetic  of  sulphate  of  zinc  may  be  found  the  best  treatment  to  start 
with.  If  the  excitement  seems  likely  to  wear  out  the  patient,  chloral  alone 
or  with  bromide  of  potassium  may  be  given  at  night,  but  it  is  best  not  to 
give  these  dmgs  continuously  or  in  too  large  doses,  reraldehvde  in  doses 
of  one  to  two  drachms  is  useful. 

Beside  the  acute  mental  distm-bance  produced  by  alcohol,  we  meet 
with  every  variety  of  delusional  insainty,  patient*  l>elieving  that  their 
f(X>d  is  poisoned,  that  they  are  being  watched,  spied  upon,  and  the  like. 
Jealousy  with  vindictiveness  is  very  often  met  with.  Insane  inter]>reta- 
tions  of  morbid  cutaneous  and  muscular  feelings  also  occur;  thus  ]>atients 
will  complain  of  being  galvanised,  mesmerised,  or  interfered  with."  The 
prognosis  in  those  suffering  from  deltisional  insanity  due  to  alcohol  is  not 
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very  hopeful,  and  in  any  case  they  should  be  kept  under  observation  for 
many  months  before  they  are  dischai-ged  as  well.  In  some  cases  the  morbid 
sensations  persist  and  the  morbid  interpretations  remain,  and  yet  these 
cease  to  be  active  agents  upon  the  patients'  Avill,  so  that  we  meet  with 
chronic  cases  of  alcoholism,  with  chronic  delusions,  who  are  able  to  be  at 
large  Avithout  danger  to  themselves  or  friends.  Chronic  alcoholism  pro- 
bably tends  in  some  cases  to  the  production  of  general  paralysis  of  the 
insane  ;  it  is  much  more  certain  that  it  tends  to  senile  dementia,  and  in 
the  cases  of  senile  dementia  connected  with  alcohol  there  is  a  gxeat  ten- 
dency to  apoplexy,  hemiplegia,  and  pai-alytic  wealuiess  of  mind. 

It  is  legal  to  send  a  patient  suffering  from  alcoholism  into  an  asylum  if 
he  cannot  be  controlled,  or  if  he  be  dangerous  to  himself  or  others  ;  yet  we 
ought  to  be  extremely  cautious  in  signing  certificates  for  persons  sulfering 
from  chronic  alcoholism  with  symptoms  of  insanity,  for  though  seclusion 
will  restore  them  to  their  former  mental  state,  that  is  not  a  healthy  or 
normal  one,  and  the  prospect  of  legal  proceedings  is  in  such  cases  con- 
siderable. 

Moral  Insanity. — It  may  seem  unphilosophical  to  describe  a  form  of 
insanity  as  belonging  to  the  moral  apart  from  the  intellectual  side  of  man, 
but  the  term  will  perhaps  appear  clearer  to  some  readers  if  moral  insanity 
be  defined  as  a  perversion  of  the  nervous  system  by  which  the  man  or 
woman  is  rendered  "  anti-social."  To  give  an  idea  of  what  is  meant  I 
would  say  there  are  two  distinct  conditions  under  which  moral  insanity  may 
exist :  first,  the  children  of  insane  or  highly  neurotic  parents  seem  in 
many  cases  to  come  into  the  world  unable  to  grow  up  into  full  intellectual 
and  moral  capacity ;  secondly,  there  are  certain  diseases  of  the  brain  or 
disorders  of  the  mental  functions  which,  having  upset  the  nervous  ])alance, 
leave  a  fresh  moral  standard  far  below  what  was  the  normal  and  healthy 
standard  of  the  individual.  Thus  there  are  some  patients  who  are  unable 
to  develop  into  their  moral  and  social  places,  and  there  are  others  who 
having  filled  their  proper  positions  are,  as  the  result  of  disease,  reduced  to 
a  lower  moral  rank. 

First  as  to  the  youn*?  j^atients,  the  offspring  of  parents  who  have  been 
drunken,  epileptic,  or  insane,  not  uncommonly  are  morally  rather  than 
intellectually  insane.  They  are  perverse  and  incapable  of  being  trained 
into  their  duties  to  society.  They  are  frequently  sexually  precocious  and 
vicious,  they  are  cruel,  mischievous,  untruthful,  thievish,  and  at  times  fire- 
raisers.  At  the  same  time  these  persons  may  have  one  or  two  special 
gifts.  Thus,  they  may  be  extremely  rapid  calculators,  they  may  be  able 
to  reproduce  musical  combinations,  or  they  may  have  wonderful  memories 
for  isolated  facts.  As  a  rule  such  patients  require  isolation.  As  they  grow 
older  they  become  more  dangerous  from  their  sexual  passions  and  from 
their  destructive  tendencies.  They  often  pass  into  eccentric,  weak-minded 
drudges  in  asylums. 

Beside  these  we  have  to  consider  those  who  are  morally  weak  as  the 
result  of  acute  attacks  of  insanity.  After  acute  mania  some  young  patients 
become  kleptomaniacs,  others  lose  all  self-control  and  become  amorous  a.nd 
impulsive,  others  cease  to  be  truthful  and  in  one  way  or  other  show  marked 
anti-social  qualities.  In  these  cases  there  is  little  or  no  prospect  of  re- 
covery, they  are  like  people  who  have  been  scarred  by  the  smallpox  in 

whom  nothing  Avill  ever  efface  the  marks. 
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Not  only  after  mania  but  after  other  forms  of  mental  disorder,  moral 
defects  may  become  manifest  ;  and  similar  changes  occasionally  follow 
fevers;  temporary,  and  in  a  few  cases  permanent,  moral  changes  have 
been  observed  to  follow  an  attack  of  typhoid  or  rhemnatic  fever,  especially 
with  hyperpyrexia. 

Moral  perversion  may  occur  as  an  early  symptom  of  general  paralysis  of 
the  insane;  it  is  common  with  alcoholism  and  is  frequently  seen  in  the 
earlier  stages  of  senile  dementia.  In  some  cases  the  faults  or  vices  of  old 
men  are  really  the  result  of  early  degeneration  of  the  brain. 

Moral  insanity  is  scarcely  capable  of  medical  treatment.  In  the  case  of 
many  young  and"^  middle-aged  persons  the  best  and  indeed  the  only  course 
is  to  let  the  delinquent  receive  the  due  punishment  of  his  faults.  The 
discipHne  of  the  jail  has  undoubtedly  done  good  in  some  cases.  Such 
young  persons  will  ruin  themselves  and  their  friends,  and  if  steps  are  taken 
to  send  them  to  asylums,  they  often  retaliate  and  cause  endless  legal 
trouble. 

Si/philis  may  give  rise  to  various  forms  of  insanity.  The  moral  effect 
of  the  consciousness  of  transgression  may  set  up  hypochondriasis  with 
syphilipliobia,  and  this  may  end  in  general  paralysis  of  the  insane.  Syphilis 
may  produce  local  brain  lesions  with  various  degrees  of  mental  weakness  ; 
or  syphilitic  epilepsy  may  lead  to  the  same  restilt.  Syphilis  may  give  rise 
to  arterial  changes  which  may  lead  to  dementia,  or  to  paralysis  ending  in 
dementia.  In  the  majority  of  cases  of  general  paralysis  of  the  insane  there 
is  a  histoiy  of  syphilis. 

It  is  not  uncommon  to  find  patients  who  have  suffered  from  syphilis 
and  who  have  recovered  from  secondary  symptoms,  which  have  been  called 
Pseudo-General  Paralysis,  i>ass  into  weak-mindedness  or  into  stages  hard 
to  be  distinguished  from  general  paralysis.  In  a  certain  number  of  weak- 
minded  children  and  idiots,  and  in  some  elder  patients,  congenital  syphilis 
has  produced  sensory  or  intellectual  wealcness  or  developmental  General 
Paralysis.  In  any  case  of  insanity  in  which  syphilis  has  previously 
occurred,  anti-syphilitic  drugs  should  be  used ;  but  in  most  cases  resem- 
bling general  paralysis  or  with  marked  mental  defect  no  good  result  will 
follow  such  treatment. 

Gout  may  occur  in  neurotic  families  and  may  be  of  special  importance. 
Before  a.nd  after  gotity  attacks  there  are  often  marked  mental  changes  in 
patients,  and  in  some  cases  of  so-called  suppressed  gout  most  profound  and 
suicidal  melancholia  may  occur  only  to  pass  off  when  acute  gout  appears. 
Gotit  may  seem  to  alternate  with  insanity  as  with  asthma  or  eczema. 
Gouty  degeneration  of  arteries  is  not  uncommonly  associated  with  signs  of 
senile  decay  and  dementia. 

Lead-poisoninf/  may  produce  maniacal  excitement  or  it  may  end  in 
dementia.  The  same  poison  may  produce  all  the  symptoms  met  with  in 
general  paralysis,  and  may  almost  certainly  give  origin  to  that  disease. 
It  also  leads  to  epilepsy  and  its  results. 

After  fevers  it  is  not  uncommon  to  meet  wdth  more  or  less  mental  weak- 
ness, which  does  not  depend  umch  upon  the  severity  of  the  fever.  This  is 
not  uncommon  after  typhoid  fever,  and  may  range  from  simple  loss  of 
memoiy  to  loss  of  control  or  mania,  with  emotional  disturbance.  In 
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l>ersons  of  highly  nervous  teinperament,  the  delirium  of  any  fever  may  set 
up  mental  disorder,  which  uuiy  appear  as  acute  delirious  mania  or,  more 
commonly,  simple  acute  mania. 

PhtJitsis  is  related  to  insanity  in  many  ways.  The  insane  are  more 
than  usually  liable  to  phthisis.  Insanity  in  one  parent  and  phthisis  in  the 
other  gives  rise  to  a  very  unstable  type  of  mind.  Many  patients  who 
recover  from  severe  attacks  of  mania  or  melancholia  die  a  year  or  two 
afterwards  of  phthisis. 

A  form  of  insanity  called  phthisical  insanity  has  been  described.  The 
patients  are  suspicious,  and  refuse  their  food  because  they  believe  it  to  be 
poisoned  ;  they  often  have  hallucinations  of  taste  and  smell,  and  of  hear- 
ing ;  they  rapidly  waste,  without  having  any  cough  or  expectoration  ;  the 
temperature  is  more  or  less  like  that  of  phthisis,  and  dulness  is  found  if 
sought  for  under  the  clavicles.  These  jDatients  require  forcible  feeding 
with  stimulants  and  cod-liver  oil.  Hiemoptysis  with  temporary  relief  to 
the  mental  symptoms  is  not  uncommon. 

Spasmodic  asfJutia  often  occurs  in  neurotic  families,  and  it  may  occur- 
in  persons  who  have  had  attacks  of  insanity.  In  some  cases  the  spasmodic 
attacks  disappear  and  the  patient  becomes  melancholic,  only  being  restored 
to  his  right  mind  when  the  asthma  returns. 

Heart  disease  may  act  as  a  cause  of  insanity ;  mitral  incompetence 
being  most  frequently  associated  with  feelings  of  distress,  anxiety  and 
melancholia,  while  aortic  lesions,  and  at  times  mitral  contraction,  have 
been  met  with  associated  with  mania  and  great  excitement. 

With  I'enal  disease  the  tendency  is  toward  mental  depression. 

Diabetes  is  not  uncommon  in  neurotic  families,  nor  is  it  very  rare  in 
insane  persons  ;  but  often  with  the  onset  of  insanity  the  diabetes  dis- 
appears. 

EpiJe-psy  and  insanity  are  allied  by  origin.  Epilepsy  occurs  in  neurotic 
subjects,  and  epilepsy  in  infants  causes  idiocy  or  imbecility.  Frequent 
recurrence  of  epileptic  fits,  whether  of  the  major  or  the  minor  fonn,  leads* 
to  weak-mindedness.  Hallucinations  of  the  senses  may  precede  the  fits  ; 
and  after  them  periods  of  unconsciousness  may  follow,  during  which  highly 
complex  acts  may  be  performed,  the  patient  being  in  a  state  allied  to 
somnambulism.  Epileptic  fits  may  be  followed  by  fuiy  of  the  most  violent 
kind,  during  which  brutal  and  bloody  deeds  may  be  done  (p.  918). 

Convulsions  may  possibly  be  replaced  by  mental  disorder — "  1  epilepsie 
larvee."'  In  this  the  patient  after  a  sudden  an-est  of  the  work  in  hand 
troes  through  more  or  less  highly  organised  acts  unconsciously  ;  these  acts 
in  each  recurrence  ai'e  usually  alike;  and  just  as  each  epileptic  fit  is  a 
repetition  of  its  predecessors,  so  is  each  mental  attack  like  its  forerunners. 

As  a  rule  these  autouuitic  states  follow  some  epileptic  seizure. 

Jacksonian  epilepsy  is  not  so  frequently  followed  by  mental  disorder  as 
is  the  idiopathic  epilepsy  which  occurs  in  neurotic  subjects. 

Paralytic  insanity. — After  a,poplexy  there  is  a  gi*eat  tendency  to  weak- 
mindedness.  This  is  not  always  enough  to  deprive  the  patient  completely 
of  self-control,  but  it  often  leads  to  loss  of  memoiy  and  to  a  certain  want 
of  self-control,  mnnifested  in  ei-otic  lust,  in  emotional  weakness,  and  in  a 
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tendency  to  be  easily  influenced  by  others.  It  commonly  passes  from  the 
slighte/to  the  graver  forms  of  dementia,  especially  if  fits  recur. 

Tumours  of  the  brain  generally  tend  more  or  less  certainly  to  loss  of 
some  of  the  functions  of  the  mind.  . 

In  locomotor  ataxy  Ave  frequently  meet  with  a  neurotic  history,  and  m 
many  cases  ataxy  is  an  early  symptom  of  general  paralysis.  But  besides, 
with  locomotor  atauxy  there  may  be  outbreaks  of  mania,  generally  of  a 
suspicious,  jealous  nature  ;  or  the  symptoms  of  the  disease  may  be  falsely 
interpreted  by  the  patient :  he  may  say  that  his  legs  are  electrified  and  his 
sexual  power  removed  by  his  enemies,  or  he  may  accuse  people  of  twisting 
his  boAvels  or  destrojnng  his  sight. 

If  the  symptoms  are  part  of  general  paralysis,  the  prognosis  is  bad  ;  but 
if  due  to  locomotor  ataxy,  the  prognosis  is  much  better  as  far  as  length  of 
life  is  concerned. 

Adminibtrative  Capacity. — A  most  important  duty  of  the  medical  man 
is  to  learn  to  judge  of  the  mental  capacity  of  a  patient  Avho  may  have  had 
an  attack  of  insanity  or  other  nervous  disturbance.  It  must  be  remem- 
bered that  some  persons  who  have  been  insane  recover  completely,  and 
may  be  able  to  transact  business  as  well  as  ever ;  but  that  the  prospect  of 
recovery  and  of  mental  capacity  is  lessened  with  the  increasing  number  of 
attacks  and  with  increasing  years.  Wills  may  be  made  by  persons  who  are 
chronic  lunatics,  and  yet  the  wills  may  be  so  reasonable  that  judge  and 
jury  will  support  them. 

To  upset  testamentaiy  capacity  it  must  be  shown  that  the  patient  had 
no  knowledge  of  what  he  was  doing,  or  that  he  had  mistaken  ideas  about 
what  he  was  effecting,  or  that  his  judgment  was  biassed  by  delusions  of 
one  kind  or  other,  or  that,  being  weak,  he  was  unduly  influenced.  Defec- 
tive memory  is  a  thing  to  be  specially  noted.  If  it  can  be  shown  that  a 
man  when  making  a  will  did  not  remember  the  number  of  his  children  or 
whether  they  were  living  or  dead,  there  would  be  ground  for  disputing  his 
will.  If,  on  the  other  hand,  it  can  be  shoAx-n  that  he  was  emotional  and 
easily  led  by  others,  even  though  the  memory  was  not  very  defective,  yet 
it  might  be  shown  that  he  was  too  readily  influenced  at  the  time  he  made 
his  will  by  those  who  were  near  him.  If  it  can  be  shown  that  he  had  a 
causeless  antipathy — the  result  of  a  delusion — to  his  direct  heirs,  it  is  only 
necessary  to  prove  the  nature  of  these  delusions  and  their  existence  about 
the  time  the  Avill  was  made.  Apoplexj'  probably  gives  rise  to  weak-minded- 
ness more  frequently  than  any  other  disease  of  the  brain,  and  the  mental 
weakness  produced  by  apoplexy  certainly  gives  rise  to  the  greatest  nmnber 
of  trials  in  the  probate  courts.  A  man  may  have  one  or  more  attacks  of 
apoplexy  and  yet  may  remain  of  "disposing"  mind;  but  it  is  well  to  re- 
member that  after  fits  of  apoplexy  memory  is  very  frequently  affected, 
emotional  disturbance  is  readily  raised,  and  other  signs  of  weakness  and 
change  of  character  are  generally  present. 

There  may  be  complete  testamentary  capacity  Avithout  capacity  for 
speech,  in  fact  aphasia  and  weak-mindedness  are  not  necessarily  related  • 
but  it  may  be  found  difficult  to  get  a  jury  to  understand  that  a  person 
unable  to  give  the  name  to  the  simplest  object  may  yet  be  able  to  dispose 
of  his  property.  This  difficulty  will  be  gi-eatly  inci-eased  if  agraphia  also 
is  present. 
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The  Comfinembnt  and  Restraint  of  Insane  Patients. — One  of  ike 
most  difficult  points  for  a  medical  man  to  decide  is  as  to  Avhether  a  patient 
should  or  should  not  be  sent  to  an  asylum  ;  and  having  decided  on  sending 
a  patient  away  from  home,  the  next  difficulty  anses  as  to  where  the 
patient  should  be  placed. 

For  the  reception  of  persons  of  insane  mind  there  are  houses  receiving 
one  patient  only  ;  this  is  called  single  care.  These  houses  are  without  any 
licence,  and  no  certificate  is  necessary  for  many  patients  so  placed.  But 
it  must  be  understood  that,  even  though  a  patient  be  placed  in  single 
care,''  it  will  be  necessaiy  to  have  the  ordinary  medical  and  other  certifi- 
cates in  due  and  proper  form,  if  he  is  so  insane  as  to  need  his  actions  to 
be  controlled. 

Beside  houses  which  receive  only  one  patient  there  are  others,  licensed 
houses,  for  the  reception  of  two  or  more,  and  these  merge  insensibly  into 
the  private  asi/lums  which  are  to  be  found  in  most  counties  of  England. 
Next  there  are  registered  hospitals  into  which  patients  are  received  at 
various  rates,  the  principle  of  the  hospital  being  that  Avhile  some  patients 
are  received  free  or  for  small  sums,  others  pay  more  than  their  actual  cost, 
and  thus  help  to  pay  for  the  treatment  of  the  poorer.  There  are  also  the 
large  borough  and  county  asylums,  expressly  intended  for  the  reception  of 
those  who  are  not  sufficiently  wealthy  to  pay  for  private  asylums,  and  who, 
from  one  cause  or  another,  are  ineligible  for  hospitals.  In  some  of  these 
paying  departments  at  low  rates  have  been  established.  Lastly,  a  certain 
number  of  quiet  harmless  lunatics  are  confined  in  the  workliouses  and  work- 
house infirmaries. 

If  a  person  of  unsound  mind  is  to  be  removed  to  the  borough  or  county 
asylum,  it  is  necessary  that  notice  should  be  given  to  the  relieving  officer 
of  the  parish,  who  in  due  course  reports  to  the  medical  officer  of  the  same 
parish  or  some  other  medical  man ;  and  the  patient  being  brought  before 
a  magistrate,  and  the  medical  man  having  certified  that  he  is  of  unsound 
mind  and  unfit  to  be  at  large,  the  magistrate  signs  an  order  for  the  trans- 
ference of  the  patient  to  the  county  asylum.  If  a  person  of  unsound  mind 
be  found  wandering  about  the  streets,  he  may  be  given  in  charge  of  the 
police,  and,  being  taken  before  the  magistrate,  a  doctor  being  called  by 
the  magistrate,  may  give  evidence  which  satisfies  the  magistrate  that  the 
person  is  of  unsound  mind  and  requires  detention  ;  and  then  he  may,  on 
the  magistrate's  order  and  the  medical  man's  certificate,  be  sent  to  the 
asylum.  No  patient  can  be  kept  or  retained  in  a  medical  man's  house  for 
profit  except  under  full  legal  certificates,  unless  he  be  a  near  relative,  it 
being  manifest  that  no  one's  liberty  of  action  must  be  restrained  to  the 
advantage  of  another  without  legal  authority. 

There  must  now  be  two  medical  certificates  on  separate  sheets  of  paper 
(one  of  these  being  by  the  regular  medical  attendant),  a  statement  of  parti- 
culars in  the  form  given,  and  a  petition  to  a  magistrate  or  judge  specially 
named  for  the  duty ;  these  must  all  be  presented  to  the  magistrate,  who 
then  satisfies  himself  of  the  correctness  of  forms  and  the  necessity  for  the 
detention  of  the  patient — he  may  see  the  patient  or  not  as  he  wishes, — and 
signs  the  order  for  his  reception  into  any  hospital  or  private  asylum  or 
jirivate  house.  A  patient  may  be  sent  to  any  asylum  on  one  medical 
certificate  and  the  statement,  provided  that  at  once  steps  are  taken  to  get 
the  petition  and  other  certificates  after  his  admission  (see  Urgency  Form). 
Patients  may  place  themselves  in  asylums  voluntarily  with  the  consent  of 
the  Commissioners. 
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Forms  1  and  2. 
Forvi  of  Un/ency  Order  for  the  Beception  of  a  Private  Patient. 

"4,  the  uiidersigued,  being  a  Person  Tweiity-oue  years  of  age,  hereby 


(a)  House  or  hospital,  j^utborise  vou  to  receive  us  a  Patient  into  your  («)  _  _ 
or  asylum,  or  ;i3  a  single  •' 
patieut.  ... 

(4)  Name  of  patient.     ^  '  " 

(f)  Lunatic,  o;- an  idiot,       ^  ,\  u  bum  1  List  saw  iit 

or  a  persou  of  unsound  ^  ' 

mind.   

(d)  Some  day  within             ,                           ,  .,  ,  in 
two  days  beloie  the  dale  OU  the  (b.J  ot  • 

oftheoidei.  ^  ^^^^  ^^^^  rehited  to  or  connected  with  the  Person  signing  the 

(«)    Husband,    wife  Certificate  which  accompanies  this  Order  in  any  of  the  ways  mentioned 

hither,  father -'in  -  lawi  i„  the  Mari'in  (e).  Subjoined  [or  annexed]  hereto  is  a  Statement  of 
mother,    niotlier-in-law,  . 

son, soii-in-lHw, daughter,  I'articubu's  relating  to  the  said    • 

daughter-in-law,  brother, 


lirotlier -in  -  law,  sister, 

sister-in-kw,  partner,  or  (^ignrb) 
assistant. 

[If  not  the  husband  or  JS'ame  and  Christian  Name  at  length    ■ 

v'ife.or  <i  relative  of  the  ^      ^     ^     „      .  ^  ,. 

patient, theveraotisigmm,  Bank,  Profession,  or  Occupation  I   

It)  state  us  Imejhj  as  possi-      {if  an  t/)      .         .         .        .  ./ 

1.  Whv  theordftris       77  -n    j  i  ^ 
uotsi?utilhytUehus\mud  F"U  Postal  Address     .        .        .  _   

or  wife,  or  a  relative  of  j£qj^  related  io  or  connected  loilh  \ 

I  lie  patient.  2.  His  or  her      ,i     -n  t-     1  C  —  

connection  witli  the  pa-  Pat>e»t        .         .         .  .J 

tient,  and   tlie  circuni-  ,         <.  in 

stances  under  which  he  pateb  tbis  d.iv  ot   .  IW 

or  siie  signs.] 

(/■)  Proprietor orsuper-  To  (_/) 

intendent  of   liousc, 

or  liospital,  or  asylum  (dr- 
sti-ibiug  house  or  liDspilal 

■I'l  d  nume")  '  '  [In  cases  of  urgency  a  lunatic  person  may  hu  placed  under  care  and 

'         '  treatment  upon  an  Urgency  Order  made  (if  possible)  by  tlie  husband 

or  wife,  or  by  a  relative  (i.e.  a  liueal  ancestor  or  lineal  descendant, or 
a  lineal  descendant  of  an  ancestor  not  more  remote  than  great-grand- 
father or  great-grandmother),  accompanied  by  ii  Statement  of  Par- 
ticulars and  one  Medical  Certificate.  If  a  Petition  for  an  Order  for 
Reception  of  the  patient  has  been  already  presented  to  a  Judge,  Magis- 
LuNACY  4  and  2.  trate,  or  Justice,  a  copy  of  the  Urgency  Order  must  be  sent  forthwith 
— -  to  such  Judge,  Magistrate,  or  Justice.  An  Urgency  Order  will  remain 

(j2  and  53  Vict.,  c.  41.)  j„  force  for  seven  days  from  its  date,  or  if  a  Petition  for  a  Reception 
Order  is  pending,  then  tmtil  such  Petition  is  finally  disposed  of. 

The  Urgency  Order,  Statement  of  Particulars,  and  Medical  Certifi- 
cate must  be  sent  to  the  Superintendent  or  Proprietor  of  the  Asylum, 
Hospital,  or  House  where  the  patient  is  to  be  received.] 


This,  accompanied  by  the  Statement,  will  suffice  to  remove  a  person  of 
unsovmd  mind  to  au  asylum,  when  the  further  certificates  can  be  obtained. 
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STATEMENT  OF  PAETICULARS. 

Statement  of  particulars  referred  to  in  the  annexed  petition. 
The  following-  is  a  statement  of  particulars  relating  to  the  said 

{Name  of  Pal ienf  in  full)  


N.B. 


Give  the  dates. 


"} 


-If  any  Particulars  are  not  known  the  Fact  is  to  be  so  stated. 

Name  of  Patient,  with  Christian 
Name  at  length 

Sex  and  Age 

Married,  Single,  or  Widowed 

Rank,  Profession,  or  previoi 
occupation  (if  any) 

Religious  Persuasion 

Residence  at  or  immediately  pre- 1 
vious  to  date  hereof       .        .  J 

Whether  First  Attack 

Age  on  First  Attack  . 

WHEN  and  WHERE  previously " 
luuler  care  and  treatment  as  a 
lunatic,  idiot,  or  person  of  un- 
sound mind  . 

Duration  of  existing  Attack 

Supposed  cause  .... 

Whether  subject  to  Epilepsy 

Whether  Suicidal 

Whether   dangerous  to  others,  1 
and  in  what  way    .        .  .J 

Whether  any  near  Relative  has  "1 
been  afflicted  with  insanity    .  J 

Names, Christian Names,and  full  "I 
Postal  Addresses  of  one  or  more  > 
Relatives  of  the  Patient        .  J 

Name  of  the  Person  to  whom' 

notice  of  Death  to  be  sent, 

and  full  Postal  Address  if  not 

already  given 
Name  and  full  Postal  Address  of 

the  usual  Medical  Attendant 

of  the  Patient 


Jlotv  many  previous  atlackx  '. 
Has  the  Patient  been  of  ISuber  Habits  ? 

Number  of  Children  ?  

Age  of  youngest  ?  

Degree  of  Education  ?  _ 

When  tlie  Petiiioner^  Name, with  C/iristian  \ 
I     Name  at  length      .  j 
i  Rank,  Profession,  or\ 
)■    occupation  (if  any) .  j 
How  related  to  or"! 
otherwise  connected  > 
with  the  Patient  .J 


or  Person  signing  an 
Urgency  Order  is  not 
tlie  Person  wlio  signs 
the  statement,  add  tlie 
following  particulars 
concerning  the  Person 
who  signs  the  state- 
ment. 


B.  The  Patient  must  he  received  into  the  Hospital  before  the  expiration  of 

Seven  clear  days  from  the  date  of  the  Judge,  Magistrate,  or  Justices  Order. 
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OKDEK. 

Order  for  reception  of  Patient,  to  be  made  by  the  Judge  of  County  Courts, 
Stipendiary  Magistrate,  or  Justice  appointed  under  the  Lunacy  Act,  1890. 


^,  the  undersigned  {Name)     

being  the  Judge  of  tlie  County  Court  of 

f£  the  Stipendiary  Magistrate  for    

a  Justice  for_  specially  appointed  under  the  Lunacy 

Act,  1890,  upon  the  Petition  of  (Name  of  Petitioner)  

of  {Address  and  Description)  

in  the  matter  of  {Name  of  Patient)  


a  person  of  unsound  mind,  accompanied  by  the  Medical  Certificates  of 

^^(A)^Names  (A)  and  (A)  

Practitioners  hereto  annexed,  and  upon  the  undertaking  of  the  said  {Name  of 

f^l'^l^  ^^''' Petitioner)  to  visit  tlie  said  {Name  of 

Patient)  personally  or  by  some  one  specially 

appointed  by  the  said  {Name  of  Petitioner)  

once  at  least  in  every  Six  Months  while  under  care  and  treatment 
under  this  Order,  hereby  authorise  you  to  receive  the  said  {Name  of 

Patient)    as  a  Patient  into  your  Hospital. 

And  I  declare  that  I  have  have  not]  personally  seen  the  said  {Name 
of  Patient)  before  making  this  Order. 

galtb  

^igiub  Judge  of  the  County  Court  of  

or  Stipendiary  Magistrate, 

To  the   or  a  Justice  for  appointed 

Pesident  Physician,  under  the  said  Act. 


N.B. —  Under  all  circumstances,  if  possible,  the  ''PETITION'*  and  ''STATE- 
MENT'' below  to  be  filled  np  by  the  Patient's  Relatives.  If  no  Relatives, 
by  the  nearest  Friend. 


PETITION  FOE  AN  OEDER  FOE  EECEPTION  OF  A  PEIVATE 

PATIENT. 


In  the  matter  of  (A) 


a  person  alleged  to  be  of  unsound  mind. 

To  His  Honour  the  Judge  of  the  County  Court  of 

or  To  Stipendiary  Magistrate  for_ 

or  To 


 a  Justice  of  the  Peace  for 


(1)  yuii 

Postal 
Address, 
ucd  Rank, 
Profession, or 
Occupation. 

(2)  At  least 


The  Petition  of  (B) 
of  (1)  . 


(A)  Name  of 
Patient  iu 
full. 


in  the  County  of^  

1.  — I  am  (2)  ^years  of  age. 

2.  — I  desire  to  obtain  an  Order  for  the  reception  of  {Name  of 


-  (B)  Name  of 
Petitioner 
in  full. 


twenty-one.  Patient  in  full) 
mind  in 


as  a  person  of  unsound 
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3.— I  last  saw  the  said  (Name  of  Patient  in  full) 


  on  the  (3)  day  of   19      .  (3)SomedHy 

(t)  llei  e         4..— 1  am  the  (4)  ^of  the  said  {Name  of  Patient  i»  S^[e''of  Uu-. 

state  the  cou-  n  presentation 
uection  01''      '   .  .  |,f 

relationsiiip         If  the  Petitioner  is  not  connected  with  or  rehited  to  the  patient.  Petition. 

witli  the  .  . 

PHtieut.  state  as  follows:  — 

I  am  not  related  to  or  connected  with  the  said  {Name  of  Patient 
i»  full) 

The  reasons  why  this  Petition  is  not  presented  by  a  relation  or 
connection  are  as  follows  : — 


The  circumstances  under  which  this  Petition  is  presented  by  me 
are  as  follows : 


5.  — 1  am  not  related  to  or  connected  with  either  of  the  persons 
signing  the  Certificates  which  accompany  this  Petition  as— 

{where  the  petitioner  is  a  man)  husband,  father,  father-in-law, 
son,  son-in-law,  brother,  brothei'- in-law,  partner,  or  assistant; 

{or  where  the  petitioner  is  a  tooman)  wife,  mother,  mother-in-law, 
daughter,  daughter-in-law,  sister,  sister-in-law,  partner,  or 
assistant. 

6.  — I  undertake  to  visit  the  said  {Name  of  Patient  in  full)  

personally,  or  by  some  one  specially  appointed  by  me,  at  least  once  in 
every  Six  Months  while  under  care  and  treatment  under  the  Order  to 
be  made  on  this  Petition. 

7.  — A  Statement  of  Particulars  relating  to  the  said  {Name  of 

Patient  in  full)  

accompanies  this  Petition. 

If  it  is  the  fact,  add — 

8.  — The  said  {Name  of  Patient  infvll)  


has  been  received  in  the  under  an  ITrgeiicy 


(5)  Here  in-  Order,  dated  the  (5) 
sert  date  of 


Urgency  Petitioner  therefore  prays  that  an  Order  may  be  made  in 


Order,         accordance  with  the  foregoing  Statement. 

Full  Christian  and  Surname  of  Petitioner 

Oatci)  


Ts.B. — If  neither  of  the  Practitioners  signing  the  Medical  Certificates 
be  the  usual  Medical  Attendant  of  the  Patient,  the  reason  of  this 
must  be  stated  in  writing  to  the  Judge,  Magistrate,  or  Justice  by 
the  Petitioner. 


N.B. — Medical  Certificates  of  Patient's  Examination,  and  the  Signatures, 
are  required  by  the  above  Statute  to  be  dated  not  more  than  Seven 
clear  Days  previously  to  the  date  of  the  presentation  of  the  Petition. 

Medical  Practitioners  signing  the  Certificates  must  not  be  in  Partnership, 
nor  one  the  Assistant  of  the  other;  nor  must  they  be  related  to  one 
another,  as  father,  father-in-law,  mother,  mother-in-law,  son,  son-in-law, 
daughter,  daughter-in-law,  brother,  brother-in-law,  sister,  sister-in-law, 
partner,  or  assistant ;  nor  must  they  themselves  sign  the  Petition  or 
Urgency  Order,  nor  must  they  be  related  to  the  Petitioner  in  any  of 
the  ways  specified  in  the  Petition. 
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One  of  the  Certificates  shall,  whenever  practicable,  be  under  the  hand  of  tlie 
usual  Medical  Attendant,  if  any  (being  a  medical  practitioner),  of  the 
alleged  lunatic.  'I'hey  must  use  the  terms  specified  in  the  Statute. 
(See  marginal  notes.) 

By  Order  of  the  Commissioners  in  Lunacy. 

1.  —lt  is  absolutely  necessary  that  the  Medical  Men  should  write  their  Certificates  legibly, 

so  as  to  afibrd  the  opportunity  of  an  exact  copy  being  made, 

2.  — "All  alterations  in  the  original  Certificates,  unless  by  the  certifying  Medical  Men, 

invalidate  them ;  and  the  initials  of  the  latter  must  be  placed  to  every  change  or 
addition  made." 

OEETIFICATE  OF  MEDICAL  PR ACTITIONEK— Schedule  2,  Form  8. 

In  the  matter  of  {Name  of  Patient)  ofVaitaU. 

(1)  of_  in  the   (2)  of   (2)    County,    City,  or 

,„\  "  11       1  1       a.-  Borough,  as  the  case  muy 

(3)   _         an  alleged  lunatic,  be. 

.'I,  the  undersigned  (Name  of  Practitioner)  ^(^3)^^  o''''occUf\llOT 

do  hereby  certify  as  follows : —  (if  any). 

1.  I  am  a  person  registered  under  the  Medical  Act,  1858,  and  I  am 
in  the  actual  practice  of  the  medical  profession. 

2.  On  the  day  of  ,  19      ,  at  (4)  f4)  Insert   PLACE  of 

,                                   ,.  1     £  „      exaviinatiou,   qivinn  the 
 I'l  the  (5)  of   ,  separately  from  ^^^^-^  /^^^.^-^ 

any  other  practitioner,  1  personally  examined  the  said  {Name  o/ NUMBER  or  NAME  o/ 
_    ,.  ,  ,     ,1  1     •       i-u  i  1     •        the  house,  or  should  there 

Patient)  and  came  to  the  conclusion  that  he  is  a  he  no  number,  theCYi^l^- 

iierson  of  unsound  mind,  and  a  proper  person  to  be  taken  charge  of  'n-^N  ««,/ SURNAME  c/' 
■  '  1     I       X-  ^  Occupier. 

and  detained  under  care  and  treatment.  (5)  County,   City,  or 

3.  I  formed  this  conclusion  on  the  following  grounds,  viz. :  Borough,  as  the  case  may 
(a)  Facts  indicating  Insanity  observed  by  myself  at  the  time  of 

examination  (6),  viz. :—  J^lK^'ie  same  or  other 

t  AC iS  were  observed pre- 

  vious  to  the  time  of  exa- 

 minatioii,  the  certifier  is 

 at  liberty  to  subjoin  them 

in  a  separate  paragraph. 


(5)  Facts  communicated  by  others,  viz, :    (7)  (State  the  NAME  1 N  (7)  The  NAMES  and 

1' ULL  of  the  person  giving  the  information,  with  the  aildicss  :inu  known)  of  informants  to 

(losTiTiition  ^  i>'^^"-' 

(loscnpiion.j  ADDRESSES  and  DE- 


SCRirTIONS. 


4.  The  said  {Name  of  Patient) 


appeared  to  me  to  be  {or  not  to  be)  in  a  fit  condition  of  bodily  liealth 

to  be  removed  to^  . 

5.  I  give  this  Certificate,  having  first  read  the  Section  of  tlio  Act 
of  Parliament  printed  below. 

glatcb.  10     ,  SignciJ  

Full  Postal  Address  


Extract  from  Section  317  of  the  Lunacy  Act,  1^90, 

"Any  person  who  makes  a  wilful  misstatement  of  any  material  fact  in  any  Medical  or 
other  Certificate,  or  in  any  Statement  or  Report  of  bodily  or  mental  condition  under  this 
Act,  shall  be  guilty  of  a  misdemeanour," 

N.B.— By  Section  28,  "  Every  Medical  Certificate  made  under  and  for  the 
purposes  of  this  Act,  shall  be  evidence  of  the  facts  therein  appearin<:^ 
and  of  the  judgment  therein  stated  to  have  been  formed  by  the  Cert*i- 
fyiug  Medical  Practitioners  on  such  facts,  as  if  the  matters  therein 
appearing  had  been  verified  on  oath." 
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In  signing  certiticates  it  is  well  to  remember  that  the  mosc  important 
points  are  the  facts  observed  by  one's  self,  and  these  facts  bear  much 
gi-eater  weight  if  they  can  be  shown  in  brief  to  be  associated  with  a  deve- 
lopment of  nervous  disturbance.  Thus  "  sleeplessness,  restlessness,  refusal 
to  take  food,  threats  of  suicide,  and  a  tendency  to  Avander  from  home," 
would  suffice,  but  would  be  strengthened  by  the  fact  connnunicated  by  A— 
B — ,  the  nurse,  that  the  patient  tried  to  throw  herself  from  the  window, 
and  said  she  was  possessed  by  the  devil.  Whenever  the  certificate  is 
strengthened  by  the  addition  of  facts  communicated  by  others,  the  name 
in  full  of  such  person  must  not  be  omitted.  Certiticates  in  England  only 
hold  Avhile  the  patient  is  in  England,  and  are  broken  by  escape  to  the  Con- 
tinent, to  Scotland,  or  to-  Ireland  ;  but  if  a  patient  escape  from  an  asylum, 
and  remain  in  England,  the  same  certiticates  hold  good  for  fourteen  days, 
during  which  period  he  may  be  recaptured. 

No  fresh  licences  for  the  reception  of  lunatics  into  private  houses  are 
granted  by  the  Commissioners.  Thus  no  fresh  private  asylums  can  be 
started.  Patients  under  certiticates  are  in  direct  relationship  to  the 
Commissioners,  who  require  a  complete  coi^y  of  the  certificates  upon  which 
they  have  been  received,  as  well  as  a  statement  w^ithin  a  week  of  the  recep- 
tion of  the  patient  as  to  his  bodily  and  mental  condition.  They  also  re- 
quire that  a  medical  visitation  book  of  a  prescribed  form  should  be  kept 
and  entries  made  from  time  to  time  of  the  visits  paid  to  the  patient  by 
some  independent  medical  man.  The  frequency  of  these  visits  will  be 
decided  upon  by  the  Commissioners  themselves.  All  letters  w^'itten  by  the 
patients  to  the  Commissioners  in  Lunacy  and  to  certain  other  specified 
})ersons,  must  be  forwarded  unopened  ;  all  other  letters  of  patients  must 
either  be  forwarded  to  their  address,  or,  being  initialled,  must  be  kept  for 
the  inspection  of  the  Commissioners  on  their  visit,  or  of  some  other  consti- 
tuted authoritv. 

Patients  can  be  transfen-ed  from  a  private  asylum  into  a  private  house, 
or  from  a  hospital  to  a  private  house,  or  the  reverse,  permission  having 
been  sought  and  granted  by  the  Commissioners  in  Lunacy.  When  a 
patient  is  sent  from  one  establishment  to  another,  the  order  of  the  Commis- 
sioners, with  a  copy  of  the  original  order,  statement,  and  certificates,  must 
be  forwarded  with  him.  Patients  cannot  be  transferred  from  a  private 
asylum  or  private  care  to  a  county  or  borough  asylum,  or  the  reverse. 

Though  a  patient  is  of  unsound  mind  and  under  certificates,  his  friends 
and  relatives  have  no'  right  to  transact  business  in  his  name  even  though 
they  have  recently  obtained  a  power  of  attorney  from  him,  for  the  signing 
the  certificate  of  lunacy  pi'actically  cancels  the  poAver  of  attorney.  In 
some  cases  AA'here  the  poAver  has  been  giA^en  for  a  fixed  time  before  the 
patient  has  become  irresponsible,  it  has  been  allowed  to  have  force. 

If  it  be  necessaiy  to  transact  important  business  connected  Avith  a 
person  of  unsound  mind,  the  only  legal  method  is  to  place  the  a.ffairs  in 
Chancery,  there  being  a  special  department  of  the  Court  for  the  purpose. 
Of  Chancery  cases  there  are  tAvo  groups.  The  first  includes  only  smnll 
]iroperties,  that  is,  under  £2000  capital  or  £100  a  A'ear  income,  and  for 
these  the  procedure  is  simple  and  rapid.  It  is  as  folloAvs  : — Two  affidavits 
have  tO'  be  draAA^r  up  in  a  form  to  be  presently  referred  to,  stating  in  detail 
the  facts  of  the  patient's  insanity  and  his  inability  to  transact  lousiness. 
These  affidavits  having  been  laid  before  the  Judge  or  Master  in  Lunacy, 
AA'ith  certain  other  facts  as  to  his  affairs  and  his  relations,  by  the  family 
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solicitor,  an  order  may  be  given  by  the  Court  of  Chancery  for  the  adnunis- 
tration  of  this  small  estate  ;  and  two  people,  respectively  called  the  com- 
mittee of  the  person  and  the  committee  of  the  estate,         be  appointed. 

The  following  is  an  epitome  of  the  second  and  longer  process,  which  is 
costly  and  difficult  to  set  aside,  and  therefore  not  to  be  undertaken  without 
grave  consideration  :  for  the  Court  of  Chancery  will  almost  certainly  realise 
the  property  of  the  lunatic,  and  a  man's  property  may  be  realised  at  a  very 
great  loss  while  he  is  of  unsound  mind.    It  is  therefore  best  to  avoid  plac- 
ing any  acute  and  presumably  curable  case  under  the  Court  of  Chancery. 
When,  however,  it  is  necessary  to  put  the  affairs  of  a  patient  under  the 
care  of  the  Court,  the  family  solicitor  generally  asks  the  medical  man  in 
charge  of  the  case,  or  the  asylum  superintendent,  to  make  a  draft  affidavit, 
and  he  also  probably  gets  some  independent  medical  expert  in  lunacy  to 
draw  up  a  second  affidavit.    These  affidavits  differ  entirely  from  the  ordi- 
nary medical  certificate,  there  being  no  restriction  as  to  consultation  or 
separate  and  independent  examination  of  the  patient,  and  it  is  best  to  fill 
the  affidavit  up  in  the  following  way: — First,  state  your  name,  your 
medical  qualifications,  your  qualifications  to  judge  of  the  sanity  of  the 
patient,  more  especially  your  opjxjrtunities  of  having  seen  him  ;  then  give 
your  judgment  as  to  the  form  of  disease  from  which  he  is  suffering ;  give 
in  the  next  two  or  three  paragraphs  a  statement  as  to  his  general  beha- 
viour, his  intellectual  capacity,  the  delusions  from  which  he  sufl'ers,  the 
tendencies  to  suicide  or  destructiveness  which  he  may  have,  and  finalh' 
give  your  judgment  as  to  the  improbability  of  his  speedy  recovery  :  or.  if 
you  believe  him  to  be  fatally  or  incurably  insane,  give  your  judgment  that 
he  is  so,  and  is  unfit  to  take  care,  first  of  himself,  second  of  his  affairs. 
These  two  affidavits  having  been  presented,  in  due  course  notice  will  be 
given  to  the  patient  that  an  inquiry  or  so-called  inquisition  or  commission 
in  lunacy  will  be  held.    The  patient  may  then  instruct  counsel  himself,  or 
he  may  demand  at  the  inquiry  to  be  defended  by  counsel  and  to  be  present 
himself.    Or  he  may  demand  that  he  may  be  tried  before  a  Master  in 
Lunacy  with  a  special  jury.    In  one  case  at  least  a  judge  of  the  Court  of 
Chanceiy  took  the  position  of  the  Master  in  an  inquiiy.    In  some  cases 
whei'e  the  patient  is  extremely  suspicious,  there  may  be  considerable  diffi- 
culty in  persuading  a  juiy  that  he  is  of  unsound  mind  :  aoid  in  nearly  all 
cases  where  there  is  likely  to  be  opposition  of  this  kind,  where  in  fact  the 
patient  is  still  so  reasonable  as  to  be  able  to  defend  himself,  it  is  better 
to  take  any  other  means  that  are  possible.    If  the  patient  be  found  insaaie 
by  inquisition  the  Court  of  Chancery  in  due  time  appoints  one  person  to 
look  after  the  affairs  of  the  patient,  Avho  is  called  the  committee  of  the 
estate,  and  another  to  look  after  the  person  of  the  lunatic,  who  is  called 
the  committee  of  the  person.    The  Master  may  decide  that  the  alleged 
lunatic  is  only  unfit  to  manage  his  affairs,  and  he  is  left  at  liberty. 

A  Chancery  lunatic  remains  so  though  he  travel  or  though  he  escape  to 
the  Continent ;  he  can  be  transferred  from  one  asylum  to  another  or  from 
an  asylum  to  a  private  house  without  any  order  of  transfer  from  the  Com- 
missioners, all  that  is  required  being  a  signed  oi-der  from  the  Court  of 
Chancery  and  the  committee  of  the  person. 

If  a  patient  recover  after  he  has  been  made  a  Chanceiy  patient,  it  is 
necessary,  before  he  can  have  his  freedom  and  control  of  his  property,  that 
the  whole  of  the  proceedings  should  be  set  aside  by  a  similar  process.  Two 
medical  men  (preferably  those  two  who  have  signed  the  first  affidavits  for 
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the  reception  of  the  patient)  should  draw  up  two  affidavits,  stating  the 
grounds  for  their  belief  that  the  patient  is  now  fit  to  manage  his  affairs. 

The  county  and  borough  asylums  are  intended  only  for  pauper  lunatics, 
but  a  large  number  of  patients  have  to  pass  from  pi-ivate  care  to  these 
county  asylums  because  their  friends  are  unable  to  pay  the  charges, 
which  range  from  one  guinea  per  week  up  to  almost  any  sum.  Therefore 
chronic  patients  have  to  be  provided  for  by  the  parish,  the  friends  being 
called  upon  to  pay  for  their  maintenance  in  proportion  to  their  ability  and 
to  the  cost  in  the  asylum.  A  certain  number  of  county  asylums  at  present 
receive  paying  private  patients  for  about  one  pound  a  week,  and  recent 
lunacy  legislation  now  enables  all  county  and  borough  asylums  to  receive 
such  paying  patients.  Patients  may,  under  certain  conditions,  place  them- 
selves in  registered  hospitals  or  private  asylmns  as  voluntary  boarders. 

Idiocy  and  Imbecility. — These  two  are  but  grades  of  the  same  want  of 
intellectual  development,  idiocy  "  ranging  from  almost  complete  absence 
of  intelligence,  whereas  "  imbecility  "  may  apjDroach  very  nearly  to  meri 
eccentricity  and  oddness. 

Idiocy  depends  in  the  majority  of  cases  upon  structural  defect  in  the 
brain.  A  certain  number  of  idiots  are  the  offspring  of  insane  parents ; 
certain  others  owe  their  condition  to  injuries  received  in  early  childhood  ; 
while  certain  forms  of  physical  and  mental  disorder  occurring  in  weakly  or 
neirvous  children  may  arrest  mental  development  at  a  higher  or  lower 
point,  leaving  as  the  result  an  idiot  or  an  imbecile.  The  brain  is  so'  deli- 
cately constructed  that  a  slight  damage  done  to  it  during  its  period  of 
growth  interferes  with  its  permanent  and  normal  development. 

In  looking  at  the  pathology  of  idiocy,  w^e  have  to  recognise  the  fact  that 
some  children  are  born  with  defective  brains,  so  that  in  some  there  is  very 
little  more  than  the  ganglia  at  the  base  :  a  brain  which  suffices  for  the 
nutrition  of  the  body,  but  is  unequal  to  the  development  of  the  mental 
functions.    In  other  cases  important  parts  of  the  brain  are  absent,  its 
commissural  fibres  or  the  radiating  fibres  being  deficient ;  and  in  the  same 
category  are  to  be  considered  the  changes  produced  in  the  brain  by  defect 
of  one  or  more  of  the  senses.    The  child  who  comes  into  the  world  without 
sight  and  without  hearing  stands  a  very  great  chance  of  being  an  idiot 
through  the  sensory  starvation  of  the  brain.    In  idiots  we  meet  with  every 
grade  of  defective  brains,  from  the  anencephalous  idiot,  whose  brain  weighs 
but  a  few  ounces,  to  the  hydrocephalic  idiot,  whose  brain  is  deficient 
though  his  head  is  enormous.    In  certain  idiots  thei-e  is  a  general  deficiency 
more  than  deficiency  of  any  one  part   of  the  brain.     All  parts  are 
there,  but  they  are  not  sufficient.    The  convolutions  are  found  to  be  broad 
and  few,  the  grey  matter  is  either  not  fully  developed  or  is  defective  in 
quantity,  or  there  is  an  enormous  overgrowth  of  the  connective  tissue,  so 
that  in  some  idiots  there  are  not  only  enormous  heads  but  weighty  brains. 
Beside  all  these,  there  are  some  children  who  in  aspect  are  healthy,  but 
who  are  idiotic  or  imbecile  in  consequence  of  some  ill-understood  defect  in 
the  power  of  the  brain  to  work.    If  one  may  use  the  term,  there  are  some 
"  functional  "  or  "  neurotic  idiots  "  who  have  fairly  sized  brains  with  fairly 
developed  convolutions,  and  yet  with  inability  to  make  use  of  the  brain 
thev  have.    Some  of  these  belong  to  the  nervous  stock  generally,  and 
others  seem  to  have  had  their  capacity  for  intellectual  development  arrested 
by  some  acute  disorder  of  infancy. 
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Most  idiots  are  short-lived ;  many  are  defective  not  only  in  mmd  but  jn 
body.  Many  of  them  have  malformations  of  limbs  or  a  peculiar  stunted 
ijspect,  with  awkward,  ungainly  walk.  Most  of  them  are  restless  and  irri- 
table. Although  generally  slow  of  comprehension  and  dull  as  far  as  educa- 
tion is  concerned,  yet  there  are  a  certain  number  of  so-called  idiots-savants 
in  whom  some  special  faculty  of  the  mind  seems  to  grow  at  the  expense  of 
all  the  rest.  Just  as  one  may  meet  with  a  morally  imbecile  person  with 
certain  intellectual  activities  fully  developed,  so  the  learned  idiot  may  have 
musical,  mathematical,  or  mnemonic  ability  of  a  high  order. 

Idiots  have  been  divided  according  to  their  capacity  for  speech,  the 
very  lowest  being  unable  to  speak,  the  next  group  being  able  to  articulate 
or  make  use  of  simple  words,  a  higher  grade  being  able  to  comprehend 
short  sentences;  while  the  lowest  imbecile,  somewhat  in  advance  of  the 
highest  idiot,  would  have  still  greater  power,  and  a  higher  imbecile  would 
be  able  to  learn  and  repeat  many  things,  slowly  i>erhaps,  but  yet  surely. 
Other  varieties  have  been  based  on  the  facial  peculiarities;  some  idiots 
having  extraordinarily  receding  foreheads  have  been  compared  to  fish,  and 
others  have  the  aspect  of  a  Chinaman,  while  some  seem  to  resemble  other 
races  or  even  some  of  the  lower  animals  ;  and  when  one  takes  up  a  book  in 
which  the  physiognomy  of  man  is  compared  with  the  physiognomy  of 
brutes,  one  is  struck  with  the  examples  which  have  evidently  been  taken 
in  many  cases  from  idiots  and  imbeciles. 

For  our  convenience  here  it  will  be  well  to  take  the  groups  of  idiots  as 
arranged  by  Dr  Irelanid. 

(1)  Congenital  idiocy. — The  first  class  contains  those  cases  which  start 
in  foetal  life ;  there  is  general  weakness  as  a  rule,  mental  and  bodily,  and 
the  prospect  is  altogether  unfavourable.  The  same  holds  good  equally 
with  the  microcephalic  idiot  (2),  whose  head,  according  to  Dr  Ireland, 
generally  measures  less  than  seventeen  inches  ;  there  being  a  distinct  and 
absolute  want  of  brain  the  prospect  is  bad.  (3)  In  the  third  class  of 
eclampsic  idiots  are  placed  those  children  who  have  ceased  to  develop  in 
consequence  of  convulsions  which  have  occurred  during  early  childhood. 
Probably,  however,  a  very  large  proportion  of  these  come  of  a  nervous 
stock,  and  are  thus  already  unstable  when  some  such  exciting  cause  as 
teething  suffices  to  start  convulsions  which  so  modify  the  brain  in  its  de- 
velopment that  it  never  assmnes  full  vigour. 

(4)  The  next  is  a  nearly  related  group  containing  the  epilej^tics.  Fully 
one  third  of  the  idiots  in  the  Metropolitan  Idiot  Asylum  at  Darenth  are 
children  whose  idiocy  is  at  all  events  accompanied  by  epilepsy.  As  a  rule 
the  epilepsy  weakens  both  mind  and  body,  and  in  many  cases  seems  to  be 
associated  with  great  moral  perversity,  the  epileptic  idiot  being  hard  to 
manage,  and  in  very  few  cases  suitable  for  home  treatment.  A  certain 
number  of  epileptic  idiots  outgrow  their  epilepsy,  and  though  mentally 
defective  may  be  developed  to  a  moderate  intellectual  standard.  Such 
patients  should  be  tried  with  bromide,  but  cautiously  ;  food,  fresh  air,  dis- 
cipline, and  association  with  healthier  children  are  the  best  treatment. 

(5)  With  hydrocephalus,  idiocy  is  not  uncommon,  and  if  the  hydro- 
cephalus be  great  it  is  almost  certain  that  there  will  be  intellectual  defect ; 
but  the  majority  of  cases  with  considerable  hydrocephalic  and  mental 
Aveakness  die,  so  that  the  number  seen  in  a  large  idiot  asylum  is  not  o-reat. 
A  good  many  of  these  cases  by  careful  treatment  improve,  and  from  tdiots 
may  be  trained  into  the  class  of  useful  imbeciles,  to  a  certain  extent  trust- 
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worthy,  l)ut  liaving  organic  deliciency  of  brain  which  prevents  them  becom- 
ing more  than  useful  drudges.  Beside  the  hydrocephalic  idiot,  we  have  to 
recognise  a  group  of  paralytic  idiots  (6),  in  whom  some  local  defect  of 
brain  occurring  in  early  life  has  given  rise  to  paralysis  of  one  or  more  of 
the  extremities,  and  has  left  a  mental  as  well  as  a  physical  scar  upon  the 
brain.  In  these  cases  again  Ave  can  expect  but  little  improvement  from 
treatment;  the  weakened  limbs  may  be  galvanised,  friction  and  passive 
movements  with  baths  may  be  used,  and  some  power  may  be  gained  in 
them,  just  as  some  slight  power  may  be  gained  in  the  faculties.  (7)  Cre- 
tinism will  be  considered  in  the  next  chapter. 

(8)  The  next  group  contains  the  traumatic  idiot.  A  number  of  idiots 
are  found  to  be  males  that  are  tirstborn,  and  a  certain  number  of  others 
-are  found  to  have  had  injuries  to  their  head  during  parturition,  and  it  is 
therefore  well  to  remember  that  the  delicate  brain,  too  severely  pressed 
upon  by  a  narrow  pelvis,  or  interfered  with  unnecessarily  or  severely  by 
instruments,  may  be  so  permanently  injured  that  idiocy  results.  Injuries 
before  birth,  at  birth,  or  soon  after  birth  occurring  to  children,  will  fre- 
quently prevent  development ;  and  there  is  no  doubt  that  falls  and  similar 
injuries  in  early  infant  life  give  rise  to  a  considerable  proportion  of  idiots. 
Many  of  these  are  rather  imbecile  than  idiotic  ;  for  the  brain  has  been  so 
interfered  with  that  it  only  develops  partially,  and  with  it  the  mental  facul- 
ties also  are  impaired  but  not  Avanting. 

(9)  Inflammatory  idiocy  is  closely  allied  to  the  last  group,  but  under 
this  head  have  been  placed  the  idiots  with  hypertrophy  of  the  brain  (p.  850). 
Here  there  is  excess  of  connective  tissue  which  interferes  with  the  proper 
■development,  or  at  all  events  the  proper  function  of  the  grey  matter. 
Beside  these,  there  are  also  the  cases  in  which  some  disease  of  the  nose 
or  ears  has  set  up  inflanmiatory  changes  about  the  base  or  sides  of  the 
brain  and  interfered  with  its  general  development  in  a  more  or  less 
mechanical  way.    The  grades  of  idiocy  from  this  cause  vary  greatly. 

(10)  The  only  other  important  group  is  that  associated  with  deprivation 
of  the  senses.  It  is  quite  certain  that  among  the  lower  orders  a  consider- 
able amount  of  weak-mindedness  was  formerly,  and  to  a  certain  extent  is 
still,  due  to  the  Avant  of  special  education  for  the  deaf  and  dumb.  Deaf 
and  diimb  children  if  not  educated  Avill  from  the  deprivation  of  external  im- 
pressions be  but  partially  de\'eloped  ;  and  some,  Avho  Avould  be  Aveak-minded 
at  the  best,  are  by  Avant  of  communication  Avith  the  outer  Avorld  left  imbecile 
or  idiotic.  The  same  thing  is  still  more  true  of  those  Avho  happen  to  have 
loss  or  impairment  of  more  than  one  sense :  to  them  the  portals  of  knoAv- 
ledge  are  closed.  Nevertheless  if  these  patients  are  taken  early  and  trained 
specially,  a  large  amount  of  instruction  may  be  given  them,  and  great 
amelioration  of  their  condition  Avill  occur. 

Idiots,  if  in  the  lower  grades,  should  almost  always  be  sent  aAvay  from 
liome.  If  there  are  other  children,  the  influence  of  the  weak-minded  child 
upon  them  is  distinctly  injurious. 
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"  La  vallee  sans  soleil  douue  le  cretin." — Balzac. 

Cretinism  as  an  endemic  form  of  idiocy — Its  anatomy— Endemic  hronchocele — 
Sporadic  cretinism  in  England — Relation  of  goitre  to  cretinism — Tlie  creti- 
noid condition  in  adults  (inyxoidema) — TJie  condition  which  follows  removal 
of  a  hronchocele  in  man — and  the  effects  of  removal  of  the  thyroid  in  animals 
{cachexia  strumipiva) — Treatment  of  myxcedema. 

Cretinism  is  aa  exotic  disease,  and  we  therefore  have  no  English 
word  for  it.  The  word  is  adopted  from  Switzerland  by  the  French 
(as  cretin)  and  by  the  Germans  (as  Kreidlinrj).  Its  origin  is  uncertain: 
some  would  derive  it  from  chretien  (in  the  sense  of  "  innocent "')  ;  others 
from  a  Romiinsch  word,  cretira  ;  and  others  from  creta,  in  allusion  either  to 
the  chalky  complexions  of  those  who  suffer  from  the  disease  (Litti'e)  or  to 
the  calcareous  formation  of  the  districts  where  it  prevails.  The  German 
name  points  decidedly  to  some  connection  with  Kreide  (creta,  chalk). 

The  mental  symptoms  of  Cretins  do  not  appear  to  differ  from  those  of 
ordinaiy  idiocy,  as  described  in  the  last  chapter,  but  there  is  in  addition  a 
characteristic  malformation  of  the  skull  and  body  generally,  and  an  absence 
of  the  thyroid  gland.  They  show  all  degi*ees  of  defect  of  intelligence,  so 
that  a  Eoyal  Commission  on  Cretinism  which  reported  tO'  the  Sai'dinian 
Government  in  1848,  divided  them  into  three  classes,  for  which  they  pro- 
posed the  names  of  "  cretins,"  "  semi-cretins,"  and  cretineux." 

Endemic  cretinism. — The  most  marked  form  of  this  curious  disease 
occurs  endemically  in  the  Alps,  and  here  cretins  are  well  known  to  differ 
from  ordinaiy  idiots.  They  are  seldom  more  than  four  feet  and  a  half  in 
height,  and  often  below  three  feet.  They  have  large  brachycephalic  heads. 
The  features  are  broad  and  ugly  ;  the  eyes  wide  apart ;  the  nose  flat  at 
the  root,  with  widespread  alse  ;  the  lips  thick  ;  the  mouth  large  and  wide 
open,  so  as  to  allow  the  saliva  to  escape.  The  forehead  and  cheeks  are 
Avrinkled  and  the  skin  is  coarse  and  rough.  The  hair  grows  low  on  the 
forehead,  and  is  coarse  and  bristly.  The  chest  is  narrow,  the  bellv  large, 
and  the  limbs  crooked.  The  hands  are  clumsy  and  broad,  with  short 
lingers.    All  cretins  look  old  alike,  and  one  of  twenty  is  like  one  of  forty. 

The  admirable  investigations  of  Virchow  have  shown  that  all  the  pecu- 
liarities in  the  configuration  of  the  cretin's  skull  and  face  are  the  result  of 
premature  ossification  of  the  base  of  the  skull.  In  a  cretinous  foetus  he 
found  complete  synostosis  of  the  basi-occipital  and  basi-sphenoid  bones, 
with  a  continuous  layer  of  diploe  from  one  to  the  other,  so  that  no  trace 
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of  the  original  separation  could  be  discovered.  The  basi-  and  pre-sphenoid 
bones  were  also  fused  together;  but  this  is  less  important,  because  their 
union  usually  takes  place  soon  after  birth,  whereas  the  basilar  process  and 
the  sphenoid  bone  should  remain  separate  until  at  least  the  fifteenth  year. 
The  premature  completion  of  this  tribasilar  synostosis  "  (as  Virchow  calls 
it)  puts  a  stop  to  further  groAvth  of  the  basis  cranii  in  an  antero-posterior 
direction,  and  gives  rise  to  a  marked  deformity  in  the  shape  of  the  base 
internally.  The  sella  turcica  is  very  narrow,  and  the  parts  in  front  of  the 
posterior  clinoid  processes  form  a  greater  angle  than  normal  with  the 
clivus  or  basilar  process.* 

Laterally,  the  cretinous  skull  doubtless  expands  abnormally,  so  as  to 
compensate  for  the  deficiency  in  its  antero-posterior  diameter,  and  this  gives 
to  the  features  of  the  cretin  their  peculiar  breadth.  The  sunJten  root  of 
the  nose  is  probably  due  to  deficient  forward  gi"0wth  of  the  vomer. 

The  configuration  of  the  head  and  face  in  cretinism  is,  then,  directly 
attributable  to  premature  synostosis  of  the  basal  sutures;  and  probably,  as 
Oriesinger  suggested,  the  shortening  of  the  fingers  and  other  parts  of  the 
limbs  may  depend  on  too  early  union  of  the  epiphyses. 

Clinical  relation  to  bronchocele. — The  most  important  fact  in  the  aetio- 
logy of  cretinism  is  the  close  relation  which  it  holds  to  endemic  goitre.  In 
this  country  as  well  as  in  others,  goitre  prevails  in  districts  where  cretinism 
is  not  met  with.  Indeed,  the  only  place  in  England  where  endemic  cretinism 
has  been  observed  is  the  village  of  Chiselborough  in  Somersetshire ;  and 
Dr  Petherton,  who  in  18i7  discovered  it  there,  lived  to  see  it  almost  die 
out.  On  the  other  hand,  there  is  probably  no  district  in  the  world  where 
endemic  cretinism  occurs  without  goitre  being  still  more  common.  More- 
over, it  has  been  noticed  that  when  a  family  migrates  into  a  place  where 
both  diseases  are  met  vnih,  goitre  is  the  first  to  appear;  it  is  only  in  the 
second  or  third  generation  that  cretins  present  themselves.  These  facts 
seem  to  point  to  the  conclusion  that  both  diseases  are  allied  in  origin. 

Many  cretins  are  also  goitrous ;  but  others,  instead  of  an  enoi*mous 
bronchocele,  have  no  thyroid  at  all,  and  these  are  usually  the  worst  cases. 
According  to  the  Report  of  the  Sardinian  Commission,  goitre  is  absent  in 
one  third  of  the  cases  of  cretinism. 

Sporadic  cretinism. — It  is  remarkable  that  scattered  cases  of  cretinism 
sometimes  occur  in  England,  and  in  these  the  thyroid  is  deficient.  In 
papers  in  the  *  Medico-Chirurgical  Transactions '  (1871)  and  the  '  Patho- 
logical Transactions  '  (1874)  Dr  Fagge  originally  described  these  cases  as 
Sporadic  Cretinism.  In  this  form  of  the  disease  there  seems  never  to  be  a 
bronchocele  ;  but  in  the  case  of  a  boy  who  came  to  Guy's  Hospital  from 
Halden,  in  Kent,  a  sister  had  goitre.  In  most  cases  the  thyroid  is  entirely 
absent,  and  no  trace  of  it  can  be  discovered  on  dissection,  a  fact  first 
pointed  out  by  Mr  Curling  in  1850.  In  most  respects  sporadic  cretinism  is 
identical  with  the  endemic  form  of  the  disease.  Some  of  the  figures  which 
illustrate  the  above  communications  on  the  subject  (figs.  1  and  3,  pi.  iii, 
'  Med.-Chir.  Trans.,'  vol.  liv,  and  fig.  2,  pi.  xii,  '  Path.  Trans.,'  vol.  xxv)  show 
how  close  is  the  resemblance  between  the  two. 

*  Virchow  found  that  the  slope  of  the  clivus  was  unduly  steep  in  one  foetus.  But  at  an 
early  age  a  steep  clivus  is  normal;  and  Niepce  found  that  in  the  cretins  whose  hodies 
he  examined  this  part  was  horizontal;  an  observation  which  receives  confirmation  from  a 
dissection  of  my  own.  It  would  therefore  seem  that  the  premature  closure  of  the  spheno- 
occipital suture,  although  it  arrests  growtli,  does  not  prevent  some  of  the  changes  in  the 
base  of  the  cranium  which  should  take  place  during  childhood.— C.  H.  F. 
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One  patient  affected  with  sporadic  cretinism,  at  the  age  of  sixteen 
years  and  a  half  was  only  two  feet  eight  inches  high  ;  another,  when 
twenty  years  old,  was  only  two  feet  four  inches  high.  They  have  the  same 
broad,  square  hands  and  short  lingers,  the  same  dry  hair,  the  same  rough 
scurfy  skin  as  we  described  in  Swiss  cretins.  Their  heads  are  large  and 
broad ;  their  noses  are  flat  at  the  root,  so  that  the  distance  between  the  eyes, 
is  increased;  and  their  mouths  are  large  and  gaping,  with  thick  lips.^ 

In  the  only  case  in  which  an  autopsy  was  made  (a  patient  of  Dr  Grab- 
ham,  of  Earlswood)  the  base  of  the  skull  was  much  altered  in  shape ;  the 
posterior  clinoid  processes  were  at  a  higher  level  than  the  anterior,  and 
the  sella  turcica  was  veiy  narrow.  The  clivus  was  horizontal,  and  its 
position  seemed  to  be  part  of  a  general  elevation  of  the  occipital  in  relation 
with  the  other  bones,  for  the  cerebellar  fossae  were  exceedingly  shallow. 
The  patient  was  twenty-one  years  old  at  the  time  of  death. 

The  intelligence  of  all  those  affected  with  sporadic  cretinism  is  more  or 
less  imperfect,  and  many  of  them  present  an  extreme  degree  of  idiocy,  so 
as  to  be  deprived  of  the  power  of  speech.  Their  disposition  is  generally 
mild  and  tranquil,  and  in  this  respect  they  seem  to  differ  from  the  subjects 
of  the  endemic  disease  ;  for  Griesinger  says  that  the  latter  are  unsociable 
and  repugnant  to  each  other.  Probably,  however,  much  depends  on  the 
conditions  in  Avhich  such  patients  are  placed,  and  the  amount  of  care  and 
interest  bestowed  upon  them. 

Isolated  cases  of  cretinism  have  been  reported  in  England  at  Oldham, 
at  Crompton,  Duffield  and  Matlock  in  Derbyshire,  and  in  more  than  one 
place  in  Scotland.  Langdon  Down  recorded  twelve  and  Beach  five  English 
cretins.  A  typical  one  is  described  by  Dr  F.  N.  Manning,  of  Sydney,  in  the 
'  Trans.  Med.  Congr.  of  Australia,'  1889  (p.  834)  ;  and'  Dr  Stirling  {ihid., 
p.  840)  records  six  cases  from  South  Australia,  with  characteristic  photo- 
graphs. 

Dr  Anderson,  of  Cape  Town,  informed  the  writer  in  1894  that  he  has 
only  seen  one  case  of  cretinism  and  none  of  myxoedema  in  South  Africa. 

A  curious  feature  of  sporadic  cretinism  is  the  presence  on  each  side  of 
the  neck  in  the  "  posterior  triangle,"  outside  the  stemo-mastoid  muscle,  of 
a  soft,  lobulated.  and  moveable  lipoma.  A  chai'acteristic  case  of  sporadic 
cretinism  is  figured  by  Dr  Fletcher  Beach  in  the  '  Trans.  Intern.  Med. 
Congr.,'  1881,  vol.  iii,  p.  627,  in  Avhich  there  was  no  thyroid  and  two  large 
supra-clavicular  masses  of  fat.  In  one  of  Dr  Fagge's  patients  these  supra- 
clavicular swellings  were  much  larger  than  hens'  eggs.  Their  size  seems 
to  be  influenced  to  some  extent  by  the  state  of  the  general  health  :  thus  in 
another  case  of  Dr  Beach's  ('  Path.  Trans.,'  xxv)  they  were  well  marked 
when  the  patient  first  came  under  observation,  but  disappeared  entirely 
before  death,  which  was  caused  by  protracted  diarrhcea. 

These  fatty  tumours  are  sometimes  found  in  adults  who  otherwise 
appear  to  be  in  good  health.  They  were  very  large  and  well  marked  in  a 
man  weighing  fifteen  stone,  Avho  consulted  the  writer  in  August,  1887.  for 
obesity  and  symptoms  of  alcoholic  excess. 

Sporadic  cretinism  does  not  depend  on  any  external  cause.  It  has  more 
than  once  been  seen  in  several  children  of  the  same  parents.  Thus,  in  a 
family  of  twelve,  three  children  Avere  cretins  of  an  extreme  type,  w4iile  the 
rest  were  healthy,  and  one  was  an  accomplished  oarsman  ;  thev  were  all 
born  in  London,  and  their  parents  were  living  in.  comfort. 


ENDEMIC  AND  SPORADIC 


One  of  l)r  Faggo's  cases  was  that  of  a  girl,  who  was  stated  by  her  relations  to  have 
beeu  perfectly  healthy  until  she  was  eight  years  old,  when  she  fell  ill  with  what  was  sup- 
posed to  be  a  second  attack  of  measles,  and  kept  her  bed  for  a  fortnight.  After  her 
recovery  her  physical  development  underwent  a  remarkable  change.  Her  features  were 
previously  well  formed;  they  now  acquired  the  cretinous  configuration.  Her  hair,  once 
black  and  abundant,  became  light  coloured,  dry,  crisp,  and  scanty.  She  ceased  to  grow ; 
at  the  age  of  sixteen  years  and  three  quarters  she  was  only  four  feet  one  inch  in  height. 
Her  hands  and  leet  were  not  larger  than  those  of  a  child  six  or  seven  years  old.  She  had 
a  fatty  tumour,  the  size  of  a  hen's  egg,  above  each  clavicle ;  and  no  trace  of  the  thyroid 
could  be  discovered  iu  front  of  the  trachea. 

Sporadic  cretinism  very  seldom  develops  itself  so  late  as  this,  and  the 
endemic  disease  is  congenital.  But  taken  with  the  fact  that  the  thyroid  ia 
congenitally  absent  in  most  cretins,  it  certainly  suggests  that  the  febrile 
illness  at  the  age  of  eight  years  led  in  some  way  to  atrophy  of  that  organ, 
and  this  to  supervention  of  the  cretinous  state. 

The  following  case  shows  that  congenital  cretinism  may  be  cured  by 
the  same  means  which  we  shall  presently  describe  in  the  case  of  acquired 
cretinism. 

In  the  American  "  Archives  of  Paediatrics  '  for  April,  1895,  Dr  West,  of 
Ohio,  reports  and  figures  a  case  of  sporadic  cretinism  in  a  female  child,  the 
onlv  case  in  a  healthv  familv  in  a  district  where  cjfoitre  was  unknown.  She 
took  half  a  grain  of  dried  powdered  sheep's  thyroid  daily,  and  afterwards 
glycerine  extract  from  the  time  she  was  a  year  and  six  months  old.  After 
six  months  she  had  the  appearance  of  a  healthy  and  intelligent  child,  with 
her  hair  grown,  her  colour  natural,  and  able  to  sit  upright. 

Dr  Anderson,  of  Cape  Town,  found  that  the  administi'ation  of  thyroid 
tablets  produced  marked  improvement  in  a  case  of  sporadic  cretinism  in 
Cape  Town,  and  the  same  method  has  been  successful  in  Europe. 

j^tiology  of  goitre. — Bronchocele  is  not  always  a  real  increase  of  thyroid 
tissue,  and  may  be  compared  to  pseudo-hypertrophy  of  muscles,  the  bulky 
lungs  of  emphysema,  and  the  large  white  kidney.  At  all  events,  we  have 
seen  that  it  is  connected  with  cretinism  geographically  and  by  descent. 

Goitre  usually  occurs  in  the  valleys  of  a  limestone  formation  ;  but 
drinking-water  impregnated  with  lime  salts,  magnesia,  or  ferrous  sulphide 
cannot  be  its  true  cause.  Bronchocele  is  common  in  many  mountainous 
countries,  not  only  in  the  Alps  ("  Quis  tumidum  guttur  rairatur  in  Alpibus?" 
asked  Juvenal),  but  also  in  the  Pyrenees,  in  Southern  Germany,  in  the  Peak 
district,  where  it  is  known  as  "  Derbyshire  neck,"  and  in  elevated  regions 
in  China,  in  the  valleys  of  the  Himalayas  and  of  the  Andes  ("  Mountaineer* 
dewlapped  like  bulls  ").  It  does  not  occur  endemically  in  hot,  flat,  or  low- 
lying  districts,  or  near  the  sea-coast. 

Cretinism  is  far  more  restricted  in  range ;  but  beside  the  sporadic  cases 
above  described,  it  occurs  endemically  in  the  goitrous  regions  of  Switzerland, 
the  Engadine,  and  the  Tyrol :  also  in  the  Pyrenees,  in  Cashmere,  and  iu 
Peru.  It  is  found  among  the  inhabitants  of  valleys,  only  because  the 
valleys  are  the  parts  inhabited  ;  among  those  who  drink  snow-water,  only 
because  snow-water  is  drunlv  among  the  mountains — for  there  are  no  cretins 
among  the  Russians,  Norwegians,  Icelanders,  or  Greenlanders, — and  it  is 
found  among  a  goitrous  population,  because  some  iinlcnown  cause  produces 
both  diseases,  the  one  directly,  the  other  by  successive  generations  gradually 
enhancing  its  effect. 

Two  views  have  been  taken  of  the  relation  of  cretinism  and  goitre.  One 
was  put  forward  by  Dr  Fagge  in  1871,  namely,  that  they  are  both  anta- 
gonistic effects  of  the  same  cause,  and  that  goitre  is  protective  against 
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cretinism  ;  that  when  the  cause  begins  to  act,  or  acts  with  but  little  inten- 
sity, the  sole  effect  is  goitre ;  but  that  if  it  acts  with  great  intensity,  or 
upon  successive  generations,  it  at  length  produces  cretinism  as  well  as 
goitre.  When  goitre  has  existed  in  a  family  for  two  or  three  generations, 
the  structure  of  the  thyroid  may  undergo  increasing  deterioration  in  some 
of  the  succeeding  generation;  until  families  in  ^Yhich  cretinism  has  pre- 
vailed undergo  complete  extinction  within  a  very  few^  years.  According  to 
the  Sardinian  Commission  it  is  rare  for  any  family  residing  in  the  Valtellina 
to  reach  a  fifth  generation  ;  so  that  but  for  immigration  into  this  valley 
it  would  become  altogether  depopulated.  Large  goitres  are  frequently 
present  in  the  non-cretinous  brothers  and  sisters  of  cretins. 

The  other  and  now  generally  accepted  explanation  of  the  relation  be- 
tween goitre  and  cretinism  is  that  they  are  not  antagonistic,  but  consecutive 
effects  of  the  same  unknown  cause ;  that  endemic  goitre  is  not  a  true  hypei'- 
trophy,  but  a  degeneration  of  the  thyroid,  and  that  although  a  local  disease, 
yet  when  inherited,  or  when  supervening  early,  or  when,  most  of  all,  the 
thyroid  is  congenitally  absent,  it  produces  wddely  spread  and  serious  disturb- 
ance, so  as  to  affect  the  nutrition  of  the  whole  body.  We  shall  presently 
see  that  this  view  is  supported  by  the  results  of  experimental  and  surgical 
removal  of  the  thyroid.  But  before  mentioning  artificial  and  traumatic  cre- 
tinism it  will  be  well  to  describe  an  allied  condition,  not  endemic  but 
sporadic,  not  congenital  but  acquired,  and  sometimes  not  developed  till 
long  after  adult  life  is  reached. 

Cretijjoid  Condition  in  Adults.* — Sir  William  Gull  first  described  in 
1873  ('  Clin.  Soc.  Trans.,'  vol.  vii)  a  remarkable  condition  which  he  termed 
cretinoid,  and  which  occurs  in  adults — most  frequently  in  adult  women. 
It  is  characterised  by  a  change  in  the  features,  which  become  broad  and 
flattened;  the  eyes  appear  too  wide  apart,  the  alae  nasi  become  thick,  the 
lips  large,  the  connective  tissue  below  the  eyes  loose  and  baggy,  and  that 
under  the  jaws  and  in  the  neck  thickened.  The  tongue  is  so  large  as  to 
embai-rass  articulation,  and  interfere  Avith  wearing  false  teeth.  The  hands 
are  broad  and  "  spade-like."  The  texture  of  the  skin  becomes  smooth,  and 
the  hair  thin,  scanty,  and  coarser  than  before.  The  general  hue  is  pale, 
sometimes  of  a  dirty  white,  recalling  that  of  the  cachexia  caused  by  syphilis, 
or  by  lead,  sometimes  of  a  clear  lemon-yelloAv  like  that  of  Addison's  anaemia ; 
but  the  cheeks  are  most  commonly  rosy,  not  only  from  dilated  veins,  but 
with  a  diffused  red  as  if  from  rouge.  At  the  same  time  the  disposition  of 
the  patient  undergoes  an  alteration,  activity  of  mind  giving  place  to  a 
gentle  placid  indifference.  The  temperature  is  almost  always  subnormal, 
and  there  is  frequent  complaint  of  feeling  cold. 

A  striking  case  of  this  malady  was  under  the  writer's  care  in  1885.  She 
had  the  coarse  scanty  hair,  the  sallow  complexion,  with  spots  of  bright  red 
on  the  cheeks,  looking  as  if  she  painted,  the  subconjunctival  oedema,  the 
broad,  clumsy  hands,  thick  blubber  lips,  slowness  in  answering,  and  tranquil 
temper.  The  contrast  with  a  photograph  taken  years  before  was  most 
remarkable.  Though  the  "  bladders  "  under  the  eyes  looked  ready  to  burst, 
acupuncture  failed  to  bring  out  a  drop  of  serum.  Another  woman  was  in 
another  division  of  the  same  ward  under  Dr  Taylor,  and  the  resemblance  of 

*  "A  cretinoid  state  supervening  in  adult  life  in  women  {GnW)."— Synonyms  ~-},Ux- 
oedema  (Ord),  Cachexie  pachydermique  (Charcot),  Cachexia  strumipriva  (Kocher)  Myx- 
•fledeme  primitive  et  operatoire  (Reverdin)— Acquired  or  adult  cretinism. 
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the  two  was  remarkable.  In  fact,  the  physiognomy  when  fully  developed 
is  unmistakable. 

The  year  before  (188J:)  there  was  a  man  in  Philip  Ward  in  an  early 
stage  of  the  same  condition.  His  deliberate  answers,  heavy  aspect,  and 
placid,  ox-like  demeanour  were  alreadv  characteristic.  Afterwards  oedema, 
spade-like  hands,  and  the  other  features  above  described  developed  into  a 
typical  picture  ;  so  that  when  he  was  subsequently  in  St  Thomas's  Hos- 
pital, and  was  shown,  by  Dr  Stone  at  an  examination  (1887),  every  candidate 
recognised  the  disease  at  once,  even  though  he  had  never  seen  a  case. 

The  uniformity  of  aspect  of  this  affection,  whether  occurring  in  women 
or  more  rarely  in  men,  is  not  the  least  remarkable  of  its  characters. 

In  1892  we  hi\d  in  Philip  Ward  a  well-marked  case  of  niyxoedema  sent  up  from 
Twyford  by  Dr  Fredk.  Young.  The  patient  was  a  man  of  thirty-six,  and  the  contrast 
between  a  photograph  he  brought  with  him,  taken  ten  years  ago,  and  one  taken  since  his 
admission  was  most. striking.  His  hair  was  coarse  and  thin,  the  forehead  bald;  the  whole 
face,  neck,  and  body  swollen  and  thick,  but  not  ]>itting  {cedema  dtinim) ;  the  eyes  looked 
small  and  the  lips  blubbered;  the  cheeks  were  of  a  bright  red  colour;  the  tongue  and 
mucous  membrane  of  the  mouth  little  altered.  The  hands  were  characteristically  broad, 
coarse,  and  short.  Speech  was  deliberate,  but  not  so  slow  as  in  many  other  cases.  The 
temper  was  placid,  easy,  and  satisfied.  The  thyroid  cartihige,  cricoid,  and  trachea  were 
readily  felt,  and  moved  naturally  in  deglutition,  but  there  was  no  thyroid  to  be  felt. 

An  elaborate  report  on  109  cases  collected  from  various  sources  was 
published  by  the  Clinical  Society  as  an  appendix  to  the  21st  volume,  and 
forms  the  most  complete  account  of  the  disease  that  exists.* 

This  disease  differs  from  the  sporadic  cretinism  above  described  in  the 
absence  of  deformity  of  the  bones,  and  in  the  slight  degree  in  which  the 
mind  is  affected  ;  both  these  differences  no  doubt  depend  ujwn  its  late 
development.  But  it  clearly  depends  on  the  same  essential  pathology,  and 
chiefly  differs  from  congenital  cretinism  in  the  fact  that  the  thyroid  is 
affected  when  the  stature,  the  ossification  of  the  bones,  and  the  mental 
development  are  already  completed.  Accordingly  we  may  speak  of  endemic 
^nd  sporadic  cretinism  in  the  child,  and  of  acquired  sporadic  cretinism  or 
cretinoid  condition  "  in  the  adult ;  or  we  may  (as  was  once  proposed  with 
the  air  of  a  great  discovery),  instead  of  calling  the  condition  described  by 
■Gull  acquired  cretinism,  call  cretinism  congenital  rayxoederaa. 

The  early  cases  of  this  disease  were  sometimes  mistaken  for  examples 
■of  chronic  Bright's  disease ;  in  many  patients  there  is  albuminuria,  and  in 
some  the  other  signs  of  granular  degeneration  of  the  kidneys,  but  in  others 
equally  marked  the  urine  is  perfectly  normal.  The  apparent  oedema  is  not 
•ordinary  anasarca,  for  serum  does  not  exude  on  puncturing  the  skin.  In  a 
patient  Avho  died  at  St  Thomas's  Hospital,  excess  of  mucin  was  found  in  the 
oedematous  tissues  after  death  ;  accordingly  the  name  "  myxcedema  "  w-as 
proposed  by  Dr  Ord  for  this  remarkable  cretinoid  condition  in  adults  (1880). 
The  condition  which  suggested  it  is  not  constant,  for  no  excess  of  mucin  has 
been  found  when  sought  for  in  other  cases  ('  Clin.  Soc.  Report,'  1888,  pp. 
47—54),  but  it  appears  to  be  present  in  the  cases  to  be  next  considered  of 
traumatic  niyxoedema. 

*  Among  the  early  cases  observed  in  England  since  Sir  William  Gull  first  drew  attention 
to  the  subject  the  following  may  be  mentioned: — Dr  Ord  (' Med.-Cliir.  Trans.,'  1878; 
'Clin.  Trans.,'  xiii,  1880),  Duckworth  ('Clin.  Trans.,'  xiii,  1880),  Cavafy  {ihid.,  xv,  1882), 
John  Harley  ('Med.-Chir.  Trans..'  1884),  Drewitt  ('Clin.  Trans.,'  xvii,  1884),  Nixon 
('  Dublin  Quart.  Jouni.,'  Jan.,  1874).  Cases  have  also  been  recognised  in  France;  and  in 
Germany  by  Eiess,  Erb,  Senator,  and  Landau  ('  Berliner  klin.  Woclicnschrift,'  1886, 1887). 
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Some  cases  of  myxoedema  have  been  confounded  with  acromegaly  (cf. 
p.  548)  ;  but  the  two  conditions  are  perfectly  distinct. 

Artificial  cretinism. — Before  myxoedema  was  recognised  on  the  Con- 
tinent, a  remarkable  condition  which  has  been  called  "  cachexia  strumi- 
priva  "*  was  observed  as  the  result  of  extirpation  of  bronchocele  by  Swiss 
surgeons,  Dr  Reverdin,  of  Geneva  (in  1882),  and  Dr  Kocher,  of  Berne. 
After  some  months  the  patients  who  have  survived  the  operation  begin  to 
show  mental  hebetude,  pallor,  oedema,  and  some  other  of  the  characters  of 
an  adult  cretin  ('  Arch.  f.  kl.  Chir.,'  1883,  p.  254). 

In  the  follo\ving  year  Schitf  and  Wagner  successfully  removed  the  thyroid 
in  dogs,  and  found  that  the  operation  was  followed  by  cerebral  disturbance, 
tremors,  and  convulsions,  at  first  clonic  but  then  tetanic,  ending  in  death 
by  coma. 

The  same  operation  was  innocuous  in  rabbits  owing  to  the  parathyroids 
in  these  animals  being  separated  from  the  principal  thyroid.  Internal 
parathyroids  are  also  present  in  dogs. 

The  most  important  results  for  human  pathology  are  those  obtained  oa 
monkeys  by  Mr  Victor  Horsley  ("  The  Brown  Lectures,"  rej^orted  in  the 
'  Brit.  Med.  Journ.,'  Jan.,  1885).  He  found  that,  usually  within  a  week  after 
the  operation,  fibrillary  tremors  appear  in  the  limbs,  which,  like  those  of 
paralysis  agitans,  cease  on  voluntary  movement.  The  monkey  becomes, 
anaemic,  with  increase  of  leucocytes  as  well  as  diminution  of  red  discs.  It 
sits  mopiiog-  and  imbecile.  The  eyelids  and  abdomen  swell.  The  tempera- 
ture falls  below  normal,  all  tremors  disappear,  and  the  animal  dies  comatose 
in  from  five  to  seven  weeks. 

Two  remarkable  conditions  appear  to  justify  the  application  of  the  w^ord 
myxoedema  to  this  condition.  One  is  great  swelling  of  the  submaxillary 
and  parotid  glands,  with  changes  in  the  latter,  Avhich  bring  it  nearer  a 
muciparous  gland;  and  the  other  is  the  great  increase  of  mucin  in  the^ 
connective  tissues,  especially  the  tendons  and  superficial  fascia,  and  its 
appearance  in  traces  in  the  blood.  These  facts  rest  upon  analyses  made 
by  Dr  Halliburton,  and  on  similar  results  obtained  by  Professor  Welch,  of 
Baltimore  ('  New  York  Medical  Record,'  1888,  p.  368). 

The  agreement  of  these  results  with  those  observed  in  human  beings 
after  thyroidectomy,  and  of  both  with  the  cretinoid  condition  described  by 
Gull,  and  with  sporadic  and  endemic  cretinism  itself,  go  far  to  prove  the' 
view  above  taken  of  the  relations  between  cretinism  and  oroitre. 

But  if  this  is  admitted  and  we  deduce  all  the  symptoms  of  congenital 
(endemic  or  sporadic)  myxoedema  (cretinism),  of  the  cretinoid  condition 
in  adults  (acquired  myxoedema),  and  of  cachexia  strumipriva  (traumatic 
myxcx^dema),  alike  from  the  absence  of  the  thyroid  secretion — there  still 
remains  the  question  how  this  deprivation  can  so  profoundly  alter  the  nutri- 
tion of  the  skin,  the  hair,  the  connective  and  adipose  tissues,  the  brain,  and: 
even  the  skull. 

We  can  only  compare  it  to  the  wonderful  and  widespread  effects  pro- 
duced by  castration  in  animals,  particularly  on  the  skin  and  its  appendages, 
on  the  production  of  adipose  tissue,  and  on  the  habits  and  disposition.  A. 
further  parallel  is  furnished  by  the  remarkable  fact,  now  established,  that 
disease  or  removal  of  the  pancreas  may  cause  diabetes  mellitus,  and  by  the- 

*  Struma,  as  the  equivalent  of  scrofula,  meant  originally  a  swollen  neck,  and  was  lone 
applied  indifPerently  to  goitre  and  to  swollen  cervical  lymph-glands.  In  Germany  it  has 
been  restricted  to  the  former  meaning,  so  that  "  struma means  a  bronchocele. 
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effects  of  destruction  of  the  adrenals  in  Addison's  disease.  Yet  another 
analogy  is  presented  by  Dr  Bradford's  remarkable  observations  of  the  far^ 
reachino;  chanjres  in  metabolism  produced  by  removal  of  a  certain  propor- 
tion of  renal  tissue  in  dogs.  All  of  these  are  examples  of  Paget's  doctrine, 
that  every  organ  is  in  some  sense  excretory  to  other  organs. 

The  most  probable  hypothesis  is  that  an  "  internal  secretion  is  fur- 
nished to  the  blood  by  some  of  the  "  ductless  glands,"  and  also  by  the 
testes,  the  pancreas,  and  possibly  by  the  kidneys,  and  that  the  absence 
of  this  disturbs  the  economy  so  as  to  produce  the  effects  described. 

A  point  in  favour  of  this  supposition  is  that  if  a  small  portion  of  thyroid 
is  left  behind,  myxo'dema,  does  not  ensue  ;  and  the  same  applies  mutatis 
imi-tandis  to  the  pancreas  and  the  kidney.  Another  is  wh,at  we  shall  pre- 
sently relate  as  to  the  cure  of  myxa'dema. 

The  exact  constitution  of  the  secretion  is  at  present  unknown,  but  it 
appears  to  be  contained  not  in  the  blood  or  in  the  nucleo-albumin  derived 
fi-om  the  epithelium  lining  of  the  thyroid  vesicles,  but  in  the  colloid  material 
which  tills  the  vesicles,  and  is  probably  secreted  by  the  epithelium.  A  com- 
pound containing  phosphorus  and  iodine  has  been  isolated,  and  has  been 
found  therapeutically  and  prophylactically  active  in  the  same  way  as  thyroid 
extract. 

The  relation  of  the  symptoms  of  exophthalmic  goitre,  with  an  enlarged 
and  highly  vascular  thyroid,  to  those  of  niyxoedema,  will  be  discussed  in  a 
future  chapter. 

Treatment. — No  drugs  have  any  influence  on  the  cretinoid  condition  in 
adults,  though  pilocarpine  and  other  medicines  used  to  be  given  in  hopes  of 
benefit.  The  cure  of  the  disease  depends  on  supplying  the  place  of  the 
missing  thyroid.  This  was  first  proposed  by  Dr  Murray,  of  Newcastle  ;  and 
extract  of  healthy  thyroid  was  injected  under  the  skin,  or  fragments  of 
sheep's  thyroid  Avere  grafted  into  the  peritoneum  (1892).  But  the  astonish- 
ing discovery  was  soon  after  made  that  when  eaten  and  digested,  thyroid 
glands  still  retain  their  efficacy,  and  the  consequent  treatment,  first  pro- 
posed by  Dr  Hector  Mackenzie,  of  St  Thomas's  Hospital,  has  been  found  to 
be  perfectly  successful.  Like  others,  the  present  writer  has  seen  the  most 
remarkable  results  from  the  treatment  by  dried  thyroid  extract,  and  has  not 
yet  met  with  a  failure.  The  only  drawback  is  that  if  the  remedy  is  left  off, 
the  disease  before  long  retunis. 
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"  Who  knows  but  that,  as  in  a  watch  we  may  hear  the  beating  of  the  balance,  and  the 
moving  of  the  wheels,  and  the  striking  of  the  hammers,  and  the  grating  of  the  teeth,  and 
multitudes  of  other  noises — who  knows,  I  say,  but  that  it  may  be  possible  to  discover  the 
motions  of  the  internal  parts  of  bodies  (whether  animal,  vegetable,  or  mineral)^  by  the 
sound  they  make ;  that  one  may  discover  the  works  performed  in  the  several  offices  and 
shops  of  a  man's  body,  and  thereby  discover  what  instrument  or  engine  is  out  of  order  ?  " 

Robert  Hooke,  1667. 

Percussion — History — Methods — Physical  qualities  and  definition  of  terms — 
Eesonance  and  dulness  —  Tympanitic  resonance  —  Skodaic  resonance  — 
Amphoric  and  cracked-pot  sounds — Diagnostic  significance  of  physical  signs. 

Auscultation — History — Methods — The  respiratory  murmurs — Bronchial  and 
tubular  breathing — Physical  qualities — Rales  and  rhonchi — Auscultation 
of  the  voice — Vocal  resonance  in  health — its  absence — Bronchophony — 
Pectoriloquy — y^gophony. 

Palpation — Tactile  vibration — Inspection  and  measurement  of  the  chest. 

Pidmonary  symptoms — Dyspnmi —  Varieties — phrenic  dyspncea — orthopncea — 
Cheyne-Stokes  breathing — Cough:  reflex,  faucial,  gastric,  and  eerebral — 
Sputa — Pleurodynia. 

The  modern  era  in  medicine  was  begun  in  the  seventeenth,  century  on 
its  theoretical  side  by  Harvey,  on  its  clinical  side  by  Sydenham  ;  but  as 
anatomy  and  physiology  languished  from  the  close  of  the  seventeenth  till 
the  third  decade  of  the  nineteenth  century,  so  medicine  made  slow  and 
uncertain  progress  until  the  close  of  the  Avar  which  followed  the  French 
Revolution.  Indeed,  certain  facts  known  to  the  Greek  physicians  were 
unknown  at  the  beginning  of  the  present  century. 

In  the  fifty  years  between  1815  and  1865  three  great  advances  were 
made  in  the  clinical  investigation  of  disease — ^the  discovery  of  mediate 
auscultation  by  Laennec,  the  recognition  of  Bright's  disease,  and  the  inven- 
tion of  the  ophthalmoscope  and  laryngoscope.  To  these  may  perhaps  be 
added  the  discover}'-  of  the  reaction  of  degeneration,  and  the  application  of 
electricity  to  the  diagnosis  of  nervous  disorders — not  to  their  treatment,  for 
that  was  much  earlier  and  far  less  important, — and  lastly,  the  application  of 
the  Rontgen  rays  to  physical  diagnosis. 

Of  these  advances  the  earliest  and  the  most  considerable  was  the  intro- 
duction of  the  physical  examination  of  the  chest. 
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This  was  not  entirely  unknown  to  the  ancients,  and  Auenbrugger  had 
made  important  steps  in  this  direction  ;  but  the  chief  merit  of  introducing 
auscultation  as  a  means  of  diagnosis  is  undoubtedly  due  to  Laennec. 

The  mere  invention  of  a  mode  of  listening  to  sounds  within  the  chest 
might  have  remained  a  curiosity,  and  has  more  than  once  led  to  learned 
trifling;  what  made  it  fruitful  was  its  association  with  morbid  anatomy. 
The  great  merit  of  Laennec  (as  of  Bright  aftenvards)  was  that  he  con- 
stantly followed  up  his  researches  in  the  wards  by  dissection  in  the  dead- 
house.  Hence,  notwithstanding  his  premature  death  (by  one  of  the 
diseases  which  he  elucidated),  he  left  the  main  outlines  of  the  detection  of 
pulmonary  diseases  with  few  omissions  to  supply  and  fewer  errors  to  correct. 

Percussion. — This  method  was  discovered  in  the  middle  of  the  last 
century  by  a  Viennese  physician,  Auenbrugger,  who  published  in  1761  his 
'  Inventum  novum,  ex  percussione  thoracis  humani,  ut  signo,  abstrusos  in- 
terni  pectoris  mo7-bos  detegendiS  The  new  method,  however,  seems  to  have 
been  adopted  by  StoU  alone  among  contemporary  physicians,  and  it  had 
passed  into  complete  oblivion  when  Corvisai't,  in  1808,  brought  out  in  Paris 
a  translation  of  Auenbrugger's  work,  Avith  commentaries  of  his  own,  based 
upon  extensive  practice  at  the  Hopital  de  la  Charite.  Percussion  was 
adopted  by  Laennec,  and  introduced  into  this  country  in  1825  by  Sir  John 
Forbes. 

The  way  in  which  Auenbrugger  perfprmed  percussion  was  by  striking 
the  chest  directly  "  with  the  tips  of  the  fingers,  brought  close  together  and 
stretched  out  straight."  He  also  directed  that  either  a  glove  should  be 
worn,  or  that  the  patient's  shirt  should  be  kept  on,  so  as  to  avoid  a  slap- 
ping noise.  Even  now  the  bent  fingers  of  one  hand,  with  their  tips  brought 
to  a  level,  are  sometimes  used  to  ascertain  roughly  the  state  of  the  back  of 
the  lungs  ;  but  for  more  delicate  percussion  such  a  method  is  inadequate. 

In  1828  Piorry,  who  was  afterwards  physician  in  the  Charite  at  Paris> 
published  a  work  upon  what  he  termed  mediate  percussion.  This  con- 
sisted in  the  use  of  a  thin  plate  of  ivory  called  a  plessimetre,  to  be  held  by 
the  left  hand  in  contact  with  the  surface  of  the  chest,  while  a  tap  Avas 
given  to  it  with  the  tip  of  the  right  forefinger,  or  with  the  tips  of  the  fore 
and  middle  fingers.  A  hammer,  Avhich  is  known  as  a  plessor,  was  after- 
wards added.  On  the  Continent  these  instruments  are  still  more  or  less 
employed,  and  they  are  sometimes  useful  for  teaching  a  class  without  hurt- 
ing the  patient.  But  in  this  country  the  usual  practice  is  to  simplify 
Piorry's  method  by  using  the  left  fore  or  middle  finger  in  the  place  of  a 
plessimeter.  It  is  curious  that  in  his  original  work  Piorry  himself  speaks 
of  that  plan  as  having  been  already  adopted  by  certain  English  and  Ameri- 
can physicians  who  had  attended  his  lectures. 

It  must  not  be  supposed  that  percussion .  is  easy.  On  the  contrary, 
much  pains  and  long  pi-actice  are  necessary  to  obtain  correct  results  ;  and 
most  clinical  clerks  continue  to  make  blunders  in  percussion  long  after  they 
have  mastered  the  difficulties  of  auscultation.  The  stroke  should  come  from 
the  wrist ;  it  should  be  short  and  sudden,  so  as  not  to  damp  the  sound  which 
is  produced,  and  the  fingers  at  the  moment  of  striking  should  be  as  nearly 
vertical  as  possible.  After  the  stroke,  a  sufficient  pause  should  follow  before 
the  next  is  given,  to  enable  the  ear  to  appreciate  the  qualities  of  the  sound 
produced. 

The  amount  of  force  that  should  be  employed,  and  the  extent  to  which. 
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the  linger  should  be  raised  before  striking,  vary  with  the  thickness  of  the 
«oft  tissues  over  the  part  of  the  chest  which  is  to  be  struck  ;  and  every  physi- 
cian unconsciously  modihes  his  manner  of  percussing  in  different  patients 
^md  upon  different  regions  of  the  chest  as  experience  has  taught  hiui,  in 
order  to  elicit  the  best  possible  sound  under  various  conditions.  As  a  rule, 
percussion  can  be  practised  with  skilled  hands  without  causing  any  painful 
sensation ;  but  in  delicate  women,  and  even  in  some  very  thin  men,  the 
sternum  and  the  ribs  may  be  so  tender  that  a  satisfactory  sound  can  only  be 
elicited  with  difficulty.  Sometimes  cough  is  excited  by  every  attempt  at 
percussion,  and  a  forcible  tap  may  even  lead  to  blood-spitting,  so  that  it  is 
well  to  abstain  from  this  method  of  examination  when  there  has  been  recent 
haemoptysis.  In  such  cases,  and  generally  with  children,  it  is  better  to 
begin  \vith  inspection  and  auscultation. 

Physical  characters  of  percussion-sounds. — It  is  important  to  knnw 
what  characters  or  qualities  of  sound  can  be  appreciated  by  the  ear  ;  for 
with  hearing,  as  much  as  or  even  more  than  with  sight,  our  supposed 
immediate  perceptions  are  really  judgments,  the  result  of  experience,  and 
not  direct  apprehensions  of  the  physical  properties  Avhich  we  gradually 
learn  to  infer. 

We  can  immediately  tell  little  of  the  direction  and  nothing  of  the  dis- 
tance of  a  sound.  "  Distant  bronchial  breathing  "  expresses  a  ment-al  con- 
clusion ;  the  physical  sign  is  "  faint  bronchial  breathing."  Phrases  like 
large  and  small,  moist  and  dry  sounds,  are  mere  figures  of  speech,  and  must 
not  be  used  without  this  proviso.  Other  terms  are  comparisons  more  or  less 
apposite,  which  must  also  be  adopted  with  caution. 

The  qualities  or  categories  of  sound  are,  so  far  as  we  are  here  concerned, 
the  following  : 

1.  Loudness  or  faintness. — This  quality  depends  on  the  amplitude  of  the 
sonorous  vibrations,  on  the  excursion  of  the  waA-es  of  sound,  or,  as  it  is 
sometimes  put,  on  their  height.  But  the  comparison  to  the  waves  of  water 
or  the  circles  or  ripples  Avhich  attend  the  casting  of  a  stone  into  a  pond  is 
misleading,  for  here  we  have  a  bounded  plane  surface  from  which  the  waves 
rise  ;  whereas  in  the  case  of  sound  the  vibration  has  no  reference  to  a  plane. 
The  vibration  of  a  tense  string,  as  the  cord  of  a  violin,  is  therefore  a  better 
comparison. 

Loudness  in  a  sound  then  answers  physically  to  the  quality  of  bright- 
ness, strength  or  intensity  in  light,  a  quality  which  depends  on  the  ampli- 
tude of  vibrations  of  ether. 

We  may,  if  we  please,  distinguish  between  mere  loudness  of  a  sin^jle 
^ound  and  the  effect  produced  by  a  great  number  of  noises,  none  of  whkh 
by  themselves  are  loud.  It  is  the  same  distinction  as  is  familiar  in  the 
case  of  visual  vibrations  between  a  single  brilliant  flash  of  sunlight  and  a 
widely  diffused  illumination  of  low  degree,  as  hroad  daylight  on^  a  cloudy 
•day.  This  latter  condition  may  be  represented  by  such  terms  as  voluminous 
or  massive,  and  is  characteristic,  for  example,  of  the  healthy  respiratory 
murmur,  which  is  the  result  of  veiy  slight  sounds  heard  from  innumerable 
points.  But  here  pitch  and  duration  are  combined  with  faintness  to  make 
a  composite  impression. 

2.  Duration.— Thifi  character  applies  in  two  ways.  A  sound  may  be 
prolonged  because  the  movement  which  produces  it  is  long,  as  the  whistle 
■of  a  steam-engine  ;  but  it  may  also  last  beyond  the  time  of  the  disturbance 
which  caused  it,  as  the  sound  of  a  bell  which  is  heard  after  the  stroke  of 
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the  clapper  has  ended.  The  latter  kind  of  prolongation  is  generally  called 
resonant  in  the  popular  sense,  and  when  reinforced,  echoing. 

3.  Continuity  or  interruption. — It  is  seldom  that  a  prolonged  sound  is 
uniform  either  in  loudness  or  pitch  ;  it  almost  always  wanes  or  fades  upon 
the  ear,  instead  of  stopping  abruptly  as  a  very  short  sound  does ;  and, 
except  it  be  a  musical  note,  it  does  not  preserve  the  same  pitch.  If  instead 
of  growing  louder  up  to  its  maximum  {crescendo),  or  gradually  fading  into 
silence  (diminuendo — •*  the  dying  fall "),  it  rises  and  falls  in  loudness,  the 
effect  is  a  broken  or  "  rumbling  "  or  "  clattering  "  sound  ;  and  when  we  can 
distinguish  inten-als  so  that  the  sound  is  made  up  of  a  series  of  separate 
sounds  it  is  called  interrupted  in  contrast  to  continuous,  like  the  sound  of 
horses'  hoofs  compared  with  that  of  the  wind. 

4.  Pitch. — The  pitch  of  a  sound  depends  on  the  number  of  vibrations 
in  a  limited  time  of  which  the  ear  is  aware.  The  waves  of  sound  are  said 
to  be  short  and  frequent  or  long  and  slow.  Pitch  therefore  answers  physi- 
cally to  colour,  just  as  loudness  does  to  light. 

5.  Quality  or  "  timbre  "  is  the  character  by  which  we  distinguish  be- 
tween two  voices  when  singing  in  unison.  The  sound  may  be  equally  loud, 
equally  long,  continuous  and  uniform,  and  equally  "  true,"  i.  e.  of  the  same 
pitch,  and  yet  we  distinguish  between  two  voices  or  between  two  instruments 
played  "  in  tune."  The  difference  is  believed  to  depend  on  a  difference  in 
the  overtones  or  harmonics,  but  this  doctrine  of  Helmholz  is  not  now  univer- 
sally accepted.  Timbre  is  of  little  practical  importance  in  auscultation  ;  but 
it  should  be  remembered  that  it  exists  not  only  in  the  spoken  voice,  but  in 
the  vocal  sounds  we  shall  presently  describe  as  bronchophony,  pectoriloquy, 
and  even  segophony.  Moreover,  by  the  timbre  we  can  plainly  recognise  a 
familiar  voice  in  the  cough  though  not  in  a  whispered  speech,  a  proof  that 
the  quality  like  the  pitch  of  the  voice  is  of  laryngeal  origin. 

6.  Tones  and  noises. — Lastly  comes  a  distinction  which  is  clinically  the 
most  important  of  all  the  elementary  qualities  of  sound.  Some  sounds  are 
musical,  i.  e.  their  overtones  (or  secondary  vibrations)  have  an  exact  numeri- 
cal relation,  as  multiples  of  the  fundamental  tone,  and  are  called  harmonics. 
Other  sounds,  however,  and  these  are  the  majority,  have  overtones  which 
have  no  regular  nmnerical  relation  to  the  fundamental  note ;  they  are  not 
always  harsh  or  unpleasing,  and  are  therefore  better  called  non-musical  than 
unmusical.  They  are  mere  noises.  The  distinction  admits  of  degrees,  but 
it  is  a  clearly  marked  one,  and  on  recognition  of  the  presence  of  tone  "  in 
a  sound  depends  much  of  the  skill  of  the  percussor  and  auscultator. 

Resonance  and  dulness. — In  different  persons  one  cannot  always  elicit 
the  same  sound  by  percussion  of  the  chest ;  nor  ought  the  sound  to  be  the 
same  over  different  parts  of  the  chest  in  the  same  person.  But  in  health  the 
range  of  percussion-sounds  is  limited,  and  most  of  them  can  be  arranged  in 
a.  series  of  which  the  limits  are  called  "  dulness  "*  and  resonance."!  They 
may  be  thus  defined  : 

*  Dulness  or  flatness  on  percussion  :  Sonu.i  ohscuriis ;  i?";'.  Matite  ;  Ger/w.  Danipfung. 

t  Resonance  or  clearness  on  percussion  :  Sonus  clartis ;  Fr.  Son  Clair;  Germ.  Sonorer 
Oder  heller  Schall.  Skoda  used  the  term  leerer  Schall  for  dull  sound  in  distinction  from 
voUer  Schall  for  a  resonant  one.  It  is  important  to  bear  in  mind  that  "resonance  on 
percussion"  does  not  mean  the  same  thing  as  what  is  called  resonance  in  acoustics.  This 
conventional  way  of  using  a  scientific  term  is  apt  to  lead  to  confusion,  and  would  no  douht 
have  been  better  avoided;  but  it  is  so  universal  that  it  can  scarcely  now  be  altered.  We 
shall  see  that  the  same  objection  applies  to  "  consonance,"  as  used  in  auscultation,  and  also 
to  *'  tone." 
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(1)  Resonance  is  louder  than  dulness,  /.  e.  the  same  force  of  a  stroke 
will  produce  a  louder  and  further-reaching  sound  on  an  empty  barrel  than 
a  full  one,  on  a  chest  full  of  air  than  on  a  chest  full  of  water. 

(2)  A  resonant  sound  lasts  longer  than  a  dull  one,  and  it  may  be  so 
prolonged  as  to  be  called  amphoric  or  echoing  resonance. 

A  percussion-sound  may  be  sometimes  broken  or  interrupted  (see  below 
under  hruit  de  jjot  ftlt),  but  as  a  rule  it  is  continuous  and  uniform,  and 
in  this  particular  there  is  no  distinction  between  resonance  and  dulness. 

(3)  A  dull  sound  is  higher  pitched  than  a  resonant  one. 

(4)  A  resonant  percussion-note  has  always  more  or  less  of  tone,  some- 
times (as  in  amphoric  resonance  and  the  hruit  d'airain)  a  pure  musical 
note,  more  often  an  imperfect  one  :  whereas  a  completely  dull  percussion- 
sound  is  a  noise  without  any  tone  whatever. 

The  most  absolutely  dull  note  is  heard  on  percussing  the  fleshy  mass 
of  the  forearm  or  thigh.  Next  comes  that  obtained  by  percussion  over 
liquid  effusion  in  the  pleura.  Next  the  percussion-note  of  a  solid  lung,  of 
the  healthy  heart  just  below  the  fourth  left  costal  cartilage,  or  of  the  liver 
between  the  right  seventh  and  eighth  ribs. 

The  most  resonant  sound  obtained  by  thoracic  percussion  in  health  is 
heard  where  the  ribs  cover  a  thick  substance  of  lung,  as  in  fi'ont  below  the 
clavicles,  in  the  axillae,  or  behind  below  the  scapulae. 

Between  the  extremes  of  duluess  and  resonance  there  are  all  grada- 
tions, for  which  the  expressions  "  partial  dulness,"  "  incomplete  resonance," 
"  muffled  resonance,"  or  "  impaired  resonance "  are  employed.  These 
varieties  of  percussion-sounds  are  heard  in  health  at  the  borders  of  a  reso- 
nant or  dull  area,  especially  where  a  thin  edge  of  lung  overlaps  a  solid  organ. 
At  such  points  many  different  sounds  are  obtained,  according  to  the  amount 
of  force  used  in  striking.  A  gentle  blow  elicits  a  sound  only  from  the  part« 
immediately  below  the  spot  which  is  struck ;  a  more  forcible  blow  affects 
deejier  jDarts  as  well.  Thus  it  is  usual  to  speak  of  "  superficial "  and  of 
"  deep  percussion."  But  it  is  well  for  the  auscultator  to  remember  that 
deep  percussion  is  only  "  hard  hitting,"  and  therefore  to  be  sparingly  used. 
We  have  no  power  of  reaching  the  deeper  organs  except  by  adding  to  the 
force  of  the  stroke.  A  resonant  area  interferes  with  the  sound  yielded  by  a 
dull  area,  although  a  dull  area  does  not  interfere  with  the  sound  yielded  by 
a  resonant  one.    Resonance  spreads,  but  dulness  does  not. 

When  a  solid  organ  is  overlapped  by  lung,  it  is  often  necessary  to  em- 
ploy deep  percussion  in  order  to  detect  the  limit  of  the  solid  organ.  But 
as  a  rule  superficial  percussion  should  be  used  when  the  object  is  to  map 
out  the  relative  positions  of  the  viscera.  When  there  is  disease  of  the  pul- 
monary tissue,  one  has  to  ascei-tain  by  repeated  trials  Avhat  amount  of  force 
is  necessary  to  bring  out  an  altered  percussion-sound  most  distinctly. 

As  a  rule,  it  is  by  comparing  the  two  sides  of  the  chest  together  in 
the  person  under  examination,  rather  than  by  an  absolute  standard,  that 
one  judges  of  the  results  obtained  by  percussion.  But  if  both  sides  are 
diseased  this  method  may  fail  ;  and  even  when  only  one  side  is  diseased 
it  is  neoessaiy  to  have  some  kind  of  standard,  or  one  might  suppose  that 
the  healthy  side  was  too  resonant  instead  of  the  diseased  being  too  dull,  a 
mistake  often  made  by  beginners. 

Since  the  infra-clavicular  regions  are  frequently  the  seat  of  phthisis 
and  the  basal  regions  of  pneumonia  or  pleural  effusion,  the  axillae  are  the 
safest  regions  for  obtaining  the  normal  resonance  of  the  lungs  in  any 
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individual  cuse ;  and  the  right  side  is  preferable,  because  a  distended 
stomach  sometimes  gives  a  tympanitic  quality  to  the  axillary  note  on  the  / 
left. 

The  differences  in  percussion-sound  at  different  pai-ts  of  the  chest  in 
health  require  careful  study.  In  front  the  sound  is  modified  by  the  position 
of  the  liver  and  of  the  heart ;  and  immediately  below  the  clavicles  it  is  more 
resonant  near  the  sternum  than  it  is  further  outwards  away  from  the  adja- 
cent trachea.  Behind,  in  the  supra-scapular  regions,  one  sometimes  has  to 
use  moderate  force  in  order  to  elicit  anything  but  a  dull  sound.  Below  the 
scapulae  the  sound  is  generally  almost  as  clear  as  under  the  clavicles ;  and 
the  resonant  area  on  the  left  side  extends  about  a  finger's  breadth  lower 
than  on  the  right  side  where  the  liver  encroaches  on  the  thorax. 

While  the  back  is  being  percussed  the  patient  should  have  his  shoulders 
drawn  fonvards  as  much  as  possible,  crossing  his  arms  well  over  the  chest. 
In  this  way  the  interscapular  region  "  is  increased  and  the  "  scapular " 
regions  are  diminished. 

The  thinner  a  man  is,  the  more  resonant  his  chest  is  likely  to  be  ;  in. 
very  muscular  or  very  fat  persons  it  is  sometimes  difficult  to  elicit  a  clear 
sound  anywhere,  particularly  over  the  back  of  the  lungs. 

TyinjJdnitic  resonance. — We  spoke  above  of  the  percussion  note  under  the 
clavicles  as  the  most  resonant  sound  obtained  from  the  thorax  in  health. 
If,  however,  Ave  percuss  the  trachea  or  larynx  we  find  the  sound  is  louder, 
longer,  and  more  "  musical "  still,  and  we  find  the  same  "  over-resonance 
on  percussing  the  abdomen  or  the  inflated  cheek  in  health,  and  on  percuss- 
ing the  chest  in  emphysema.  This  degree  of  ititestin-al  resonance  is  called 
tracheal  or  ttihular  (C.  J.  B.  Williams).  A  step  further  in  the  same  direc- 
tion brings  us  to  tyni panitic  resonance  (like  that  of  a  drum  when  beaten), 
which  is  often  heard  over  the  abdomen,  particularly  over  the  transverse 
colon,  and  almost  always  over  the  stomach,  as  well  as  over  the  pleura  filled 
with  air.    In  the  last  case  the  clear  resonant  note  is  usually  called  amphoric. 

Originally  a  percussion-sound  was  called  tympanitic  (or  tympanic,  i.  e. 
like  the  note  of  a  drum)  when  it  was  such  as  would  be  yielded  by  an  abdomen 
in  which  the  intestines  are  distended  with  gas,  a  condition  known  as  tym- 
panites since  the  days  of  Hippocrates.  The  sound  elicited  by  percussion 
over  an  emphysematous  lung  often  approaches  this  tympanitic  quality. 

Other  varieties  of  percussion  sound. — When  the  sternum,  the  clavicle, 
or  one  of  the  ribs  is  struck,  a  high-pitched  sound  is  heard  of  what  is  termed 
an  osteal  character.  This  has  some  degree  of  tone,  and  hence  prevents  our 
getting  an  easy  and  complete  dulness  where  the  heart  is  covered  by  the 
sternum,  or  the  consolidated  apex  of  the  lungs  by  the  clavicle,  or  the  brain 
by  the  skull.  Pioriy,  who  drew  attention  to  this  osteal  percussion-sound, 
believed  that  not  only  the  lungs,  heart,  and  bones  had  each  its  characteristic 
sound,  but  also  the  liver,  spleen,  and  other  organs.  There  is  no  reason  for 
accepting  this  doctrine.  All  the  solid  viscera  of  the  body  give  a  dull  note 
when  struck,  and  the  peculiarity  of  osteal  resonance  depends  on  the  remark- 
able elasticity  of  bone. 

Another  peculiar  percussion  note  is  that  heai'd  over  a  tense  stomach  or 
coil  of  intestine,  and  called  by  the  contradictory  name  of  tijmpanitic  dul- 
7iess,  or  by  the  arbitrary  and  confusing  term  "  boxy  resonance."'  This  is  a 
short,  rather  faint,  and  rather  high-pitched  note,  which  has  thus  lost  all  the 
characters  of  resonance  except  tone.  If  a  drum  is  braced  tight,  the  note 
when  it  is  struck  is  short,  faint,  and  high-pitched,  but  is  still  musical.  This 
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variety  of  resonance  is  frequently  heard  on  percussing  a  distended  stomacb 
or  colon.  A  very  similar  percussion  note  is  occasionally  met  with  under  the 
clavicle  when  there  is  effusion  of  fluid  in  the  lower  part  of  the  chest,  and 
even  occasionally  when  the  lower  part  of  the  lung  is  solid  from  hepatisation. 
Its  presence  was  first  recognised  by  Skoda,  of  Vienna,  and  it  is  often  called 
Skodaic  resonance. 

The  cracTitd-pot  sound*  is  exactly  like  the  chinking  of  coins,  or  the 
sound  produced  by  clasping  the  hands  loosely  together  and  striking  them 
upon  the  knee.  Probably  it  always  depends  upon  the  propulsion  of  air  out 
of  a  space  through  a  more  or  less  narrow  opening.  It  was  originally 
noticed  by  Laennec,  who  gave  it  the  name. 

Lastly,  it  must  be  stated  that,  besides  the  sound  yielded  by  percussion 
which  is  audible  to  bystanders,  the  physician  is  himself  conscious  of  differ- 
ences in  the  tactile  sense  of  resistance  offered  to  his  fingers  as  he  taps,  and 
that  this  feeling  is  often  of  considerable  assistance  in  enabling  him  to  di'aw 
correct  inferences  from  his  observations. 

Theory  of  these  sounds. — With  regard  to  the  theoretical  interpretation 
of  percussion-sounds  there  have  been  great  differences  of  opinion.  Even 
now  scarcely  any  two  writers  express  the  same  views  ;  and  the  variations  in 
nomenclature  are  most  confusing.  It  is  most  desirable  that  in  percussion 
(and  also  auscultation)  merely  metaphorical,  arbitrary  and  descriptive  terms 
should  be  avoided,  and  the  recognised  terms  strictly  adhered  to. 

The  seat  of  the  vibrations  which  are  elicited  by  percussion  of  the  chest 
is  believed  by  Dr  Gee  to  be  the  middle-sized  and  largest  bronchia ;  follow- 
ing Wintrich,  he  thinks  that  the  pulmonary  vesicles  and  the  bronchioles 
are  too  small  to  yield  it.  But  a  great  obstacle  to  acceptance  of  that  view  is 
that  in  bronchitis  resonance  is  imimpaired,  however  completely  the  larger 
tubes  become  filled  up  with  pus  or  mucus.  The  percussion-sound  must  be 
partly  due  to  vibrations  of  the  thoracic  walls,  seeing  that  it  is  damped  by 
their  thickness  m  muscle  and  by  their  being  loaded  with  fat  or  with  dropsical 
serum.  Dr  Bristowe  maintained  that  a  percussion-sound  is  "  mainly  due  to 
the  vibration  of  the  thoracic  walls  alone."  He  assumed  that  so  much  of 
each  half  of  the  thorax  as  bounds  lung-tissue  vibrates  bell-like  when  any 
part  of  that  half  is  struck;  and  that  the  impure  musical  sound  which  is 
elicited  comprises  a  fundamental  tone  due  to  the  vibration  of  aliquot  parts 
of  it."  It  is  a  strong  argument  in  favour  of  this  doctrine,  that  deformity  of 
the  chest,  without  any  apparent  thickening  of  the  parietes,  may  give  rise  to 
dulness  on  percussion,  notwithstanding  that  the  lung  beneath  is  quite 
healthy;  when  there  is  lateral  curvature  of  the  spine,  for  example,  the 
rounded  projection  formed  by  the  ribs  on  one  side  of  the  back  generally 
yields  a  dull  sound.  That  the  percussion-note,  however,  is  not  solely  due 
to  vibration  of  the  thoracic  walls  is  shown  by  the  fact  that  the  lungs  taken 
out  of  the  chest  are  resonant  on  percussion,  and  also  by  the  resonance  of 
the  stomach  and  intestines,  where  uncovered  by  the  ribs,  and  the  dulness  of 
thoracic  tumours  and  hydrothorax,  under  the  ribs. 

The  Skodaic  percussion-sound  above  mentioned  was  explained  by  Bris- 
towe as  due  to  the  vibrating  area  being  diminished,  and  consequently 
yielding  a  fundamental  tone  which  is  raised  in  pitch.  Or,  as  Dr  Hector 
Mackenzie  puts  it,  if  the  upper  part  of  the  pleural  cavity  contains  air  and 
the  lower  serum  (as  in  hydropneumothorax),  the  percussion-note  over  the  air 

*  Fr.  Bruit  depotf^lej  Qerm.  Ziscliender  oder  klirrendev  Schall  (Geransch  des  o-o- 
spningenen  Topfes).  ° 
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is  of  higher  pitch  than  if  there  were  no  water,  and  is  more  decidedly  musical. 
But  the  slack  part  of  the  lung  above  the  fluid  effusion  in  cases  of  ordinary 
hydrothorax  allows  vibrations  almost  as  freely  as  if  the  air  were  free  instead 
of  contained  in  the  spongy  lung;  hence  the  note  is  again  high-pitched, 
though  less  pure  and  musical. 

Clinical  import  of  percussion-sounds. — The  precise  practical  significance 
of  the  various  modifications  of  sound  elicited  by  percussion  of  the  thorax 
must  be  considered  in  discussing  each  of  the  diseases  of  the  lung  and  of  the 
pleura.  But,  in  general,  it  may  be  laid  down  that  dulness  on  percussion 
means  consolidation  of  the  pulmonary  tissue,  either  from  infiltration  of  its 
cavities,  or  from  its  compression  by  fluid  or  otherwise.  As  a  rule,  the  dia- 
gnosis between  the  various  causes  of  a  dull  note  is  based  upon  considerations 
independent  of  percussion.  But  the  dulness  resulting  from  the  presence  of 
liquid  in  the  pleura  is  more  complete  or  absolute  than  that  which  arises  in 
almost  any  other  way ;  and  the  sense  of  resistance  is  also  greater,  especially 
when  the  quantity  of  liquid  is  large.  We  must  remember,  however,  that 
dulness  may  be  due,  not  to  any  change  in  the  condition  of  the  lung,  but  to 
obstruction  to  the  conduction  of  vibrations  to  the  ear,  due  to  thick,  and 
particularly  to  oedematous,  pleux*itic  adhesions,  or  to  obesity  or  anasarca  of 
the  chest  wall. 

A  tympanitic  sound  is  either  due  to  extreme  emphysema  of  the  lung, 
or,  if  extreme,  depends  on  the  presence  of  air  in  the  pleural  cavity.  Thex'e 
is,  however,  a  very  rare  affection,  diaphragmatic  hernia,  which  may  simr.- 
late  left  pneumothorax  by  escape  of  the  stomach  through  the  diaphragm 
into  the  chest.  Moreover,  a  distended  stomach  may  push  up  a  shrunken 
lung  until  what  appears  to  be  thorax  yields  a  tympanitic  note. 

The  diagnostic  significance  of  the  amphoric  echo  and  of  the  cracked-pot 
sound  will  be  fully  considered  elsewhere. 

The  student  should  fix  in  his  mind  that  physical  signs  can  only  give 
evidence  of  physical  conditions.  Resonance  complete,  excessive,  or  dimin- 
ished, means,  more  or  less  fully  inflated  lung  tissue.  Dulness  points  t-o 
■solidification  of  the  lung  with  or  without  fluid  in  the  pleura.  But  neither 
percussion  nor  auscultation  can  tell  us  the  chemical  or  physical  constitution 
of  the  solids  and  liquids  in  question,  still  less  their  pathological  condition. 
Atmospheric  air  or  oxygen  in  the  pleura  gives  the  signs  of  pneumothorax. 
Serum  or  pus  or  blood  or  beef-tea  in  the  bronchi  causes  rattles.  Hence  all 
the  terms  we  use  should  be  of  physical  not  pathological  import. 

Before  leaving  the  subject  of  percussion  it  is  well  to  repeat  that 
"  dull,"  ■'  resonant,"  and  "  tympanitic "  are  conventional  terms,  best  de- 
lined,  practically,  as  those  elicited  by  percussion  over  the  forearm,  the  right 
axilla,  and  the  stomach  respectively  ;  but  that  each  of  these  sounds,  and 
the  many  others  to  be  heard  by  percussion  of  the  healthy  as  well  as  of  the 
•diseased  body,  consist  of  a  fundamental  tone  with  endlessly  varied  har- 
monic or  discordant  overtones,  and  that  each  note  may  vary  in  loudness 
or  amplitude  of  vibrations ;  in  pitch  or  number  of  vibrations  per  second  ; 
in  duration ;  in  quality  or  timbre. 

Myxcedema.-^kvL  effect  of  immediate  percussion,  not  infrequently  seen 
in  emaciated  persons,  is  the  production  of  local  contractions  in  the  muscles 
which  receive  the  tap.  A  rounded  knot  rises  up  at  the  spot  where  the 
pectoralis  major  is  struck,  and  from  this  a  smaller  ridge  spreads  away, 
wave-like,  along  the  fibres  in  both  directions.  This  "  idiomuscular  contrac- 
tion "  has  been  supposed  to  be  characteristic  of  phthisis ;  but  it  occurs  in 
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most  wasting-  diseases,  when  the  muscles  are  in  a  condition  of  physiological 
"  exhaustion." 

Auscultation. — We  have  seen  that  the  discovery  of  Percussion  fell 
on  stony  ground,  but  after  fifty  years  the  seed  sown  by  Auenbrugger  became 
fruitful  His  treatise  was  translated  into  French  by  Corvisart  in  1808,*  and 
this  physician  devoted  himself  to  investigating  the  extent  of  dulness  and 
the  cardiac  impulse  as  signs  of  disease.  Among  those  who  followed  Cor- 
visart's  practice  at  the  Charite  were  two  friends,  Bayle  and  Laennec.  In 
endeavouring  to  distinguish  between  "  active  "  and  "  passive  "  enlargement 
of  the  heart  (i.  e.  between  hypertrophy  and  dilatation)  when  percussion 
showed  its  size  to  be  increased,  they  carefully  observed  the  character  of  its 
impulse,  and  were  in  the  habit  of  applying  the  ear  rather  than  the  hand  to 
the  cardiac  region  for  this  purpose.  One  day  (about  1815)  Laennec  was 
consulted  by  a  young  woman  avIio  had  the  general  symptoms  of  disease  of 
the  heart,  but  in  whom,  as  she  was  fat,  he  was  unable  to  feel  the  impulse- 
with  his  fingers.  He  was  hesitating  to  jDUt  his  head  to  her  chest,  when  h& 
remembered  the  fact  that  by  applying  the  ear  to  one  end  of  a  plank  one  can 
hear  the  scratch  of  a  pin  at  the  other  end.  So  he  took  a  C[uire  of  paper, 
and  rolled  it  up  tight.  Then,  placing  one  end  on  the  pr^ecordial  region,  and 
applying  his  car  to  the  other,  he  found,  to  his  pleasure  and  surprise,  that 
he  could  actually  hear  the  beating  of  the  heart  more  plainly  than  when  the- 
ear  was  in  immediate  contact  with  the  thoracic  wall.  He  constmcted  a 
wooden  cylinder  for  the  conductor,  and  soon  began  to  employ  the  new 
method  of  investigation,  which  he  teniied  V auscultation  mediate,  in  the- 
study  of  phthisis  and  other  pulmonaiy  diseases.  He  read  the  first  memoir 
on  the  subject  in  1818,  and  published  his  great  work  in  the  following  year. 
In  1826  he  died  of  phthisis,  at  the  age  of  forty-five,  having  almost  worked 
out  the  subject  so  far  as  concerns  affections  of  the  lung. 

Laennec  was  well  acquainted  with  the  morbid  anatomy  of  the  diseases 
to  be  recognised,  and  this  was  the  reason  why  his  discoveiy  was  so  fi-uit- 
ful.  He  showed  how  to  distinguish  by  physical  signs  Pnemnonia,  Emphy- 
sema, Pleuritic  effusion,  and  Pneumothorax  ;  and  he  defined  the  most  impor- 
tant variations  of  the  respiratory  murmur  as  well  as  the  chief  adventitious 
sounds,  to  which  he  gave  the  general  tenn  rales.  He,  like  other  patholo- 
gists at  that  time,  was  not  aware  of  the  importance  of  Bronchitis  {catarrhe- 
pulmonaire)  as  a  separate  disease,  and  the  veiy  term  was  still  unused ;  but 
he  described  the  signs  of  oedema  of  the  lungs  and  of  Phthisis  almost  as  we 
should  describe  them  now,  and  ascertained  the  existence  and  significance  of 
the  curious  sounds  called  metallic  tinkling "  and  cracked-pot  sound,  as 
well  as  of  the  tactile  vocal  fremitus. 

It  is  remarkable  that  of  the  veiy  few  references  to  sounds  heard  by 
listening  over  the  chest  which  have  been  traced  in  medical  writings  of  an 
earlier  date,  two  are  in  the  works  of  Hippocrates  ;  he  mentions  the  leather- 
like creaking  of  pleural  friction  and  the  splash  obtained  by  succussion. 
According  to  Dr  Gee,  pneumonic  crepitation  is  mentioned  in  van  Swieten's 
'  Commentaries,'  published  in  1774.  Why  Harvey  or  Lower  or  Mayow  or 
Auenbrugger  himself  never  thought  of  putting  his  car  to  the  chest,  and 
listening  to  the  sounds  of  the  beating  heart  and  the  expanding  lunirs,  is  hard 
to  understand.  We  see  now  that  no  special  instrument  was  needed  ; 
Laennec's  cylinder  was  merely  a  convenience,  not  a  necessity  like  the. 
*  It  had  been  traiidated  into  Dutch  and  published  at  Dordrecht  iu  1788. 
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ophthalmoscope  and  larjuigoscope,  and  anyone  might  have  discovered  imme- 
diate auscultation  at  any  period  in  the  history  of  medicine. 

The  stefJioscope. — In  examining  the  back  of  the  lungs  we  sometimes 
apply  the  ear  directly  to  the  surface  of  the  chest,  with  only  a  towel  or  the 
patient's  night-dress  to  separate  one's  ear  from  his  skin.  In  this  way  one 
can  rapidly  judge  of  the  state  of  a  large  part  of  each  lung ;  and  it  is  often 
more  convenient  than  using  an  instrument.  It  is,  as  a  rule,  preferable  Avith 
young  children,  who  are  apt  to  be  alarmed  by  the  sight  of  the  stethoscope 
and  hurt  by  its  pressure. 

In  most  cases,  however,  we  employ  mediate  auscultation.  The  stetho- 
scope, as  originally  designed  by  Laennec  {le  cylindre),  has  long  ago  been 
discarded  ;  it  was  long  and  heavy,  in  shape  like  a  general's  leading  staff  or 
a  thick  and  short  ruler,  and  it  was  needlessly  elaborate  in  construction.* 
This  was  graduallv  transformed  into  a  liirht  hollow  stem  of  wood  having  a 
flat  ear-piece  at  one  end  and  spread  out  into  a  concavity  at  the  other  end, 
which  is  placed  upon  the  chest.  In  applying  it  one  must  be  careful 'not  to 
hurt  the  patient  by  pressing  too  hard  or  by  bearing  unevenly  on  one  side  of 
the  rim.  The  ear  must  be  moved  to  the  stethoscope,  and  not  the  stetho- 
scope to  the  ear.  There  is  no  object  in  the  perforation  except  for  lightness  ; 
the  sound  is  conducted  by  the  solid  substance,  not  by  the  column  of  air.  A 
very  light  stethoscope  and  one  made  in  two  parts,  wood  and  ivoiy  or  metal 
or  cellulose,  are  each  so  far  faulty ;  a  somewhat  massive  form  made  in  a 
single  piece  of  cedar  is  acoustically  better. 

Many  years  ago  a  stethoscope  was  introduced  in  which  the  chest-piece 
and  an  ear-nozzle  were  connected  by  a  flexible  tube,  and  it  is  still  used  by 
some  good  auscultators.  It  is  extremely  portable,  and  as  convenient  as 
the  binaural  form  for  auscultation  of  the  sides  and  back  of  the  chest 
"without  raising  the  patient.  It  goes  by  the  name  of  Dr  Alison,  of  Edin- 
burgh, or  of  Sir  Andrew  Clark. 

For  several  years,  however,  it  has  been  the  custom  to  employ  a  stetho- 
scope with  a  flexible  stem  and  with  two  long  metal  and  ivory  ear-pieces,  one 
of  which  is  introduced  into  the  meatus  of  each  ear,  and  is  held  in  position 
l)y  an  elastic  band.    To  the  use  of  this  double  or  binaural  stethoscope,  as  it 
is  called,  everyone  should  accustom  himself,  because  of  the  facility  with 
Avhich  the  back  and  sides  of  the  chest  can  be  explored  by  it  in  persons  who 
are  too  ill  to  sit  up.    Students  like  the  instrument  on  account  of  the  loud- 
ness with  Avhich  sounds  are  transmitted  through  it ;  but  it  is  not  certain 
that  what  reaches  the  ear  is  always  as  clear  and  distinct  as  Avhen  a  single 
stethoscope  is  employed,  and  the  slightest  movement  of  the  flexible  part 
of  the  binaural  stethoscope  produces  noises  Avhich  are  apt  to  be  perplex- 
ing.   Other  disadvantages  of  the  instrument  are  that  it  is  cumbersome 
to  carry  about,  that  the  least  contact  with  the  patient's  dress  causes  a  loud 
noise,  that  it  is  almost  useless  unless  applied  directly  to  the  skin,  and  that 
the  natural  sounds,  as  estimated  by  immediate  auscultation,  nre  exag- 
gerated.   Its  advantages  are  its  convenience  of  application  to  many  parts 
of  the  chest,,  the  absence  of  pressure  on  the  patient's  skin,  the  exclusion  of 
other  sounds  by  both  ears  being  occupied,  its  allowing  the  auscultator  to  see 
while  he  is  listening  (not  always  an  advantage),  and  its  making  respiratory 
and  particularh'  cardiac  murmurs  easier  to  hear. 

*  The  specimen  in  tlie  Roynl  College  of  Physicians  in  London  is  ahont  ten  inches  long^ 
and  rather  more  than  an  inch  thick.  It  is  perfonited  and  divided  into  three  parts,  so  as  to 
make  it  half  the  length  if  desired,  and  to  allosy  an  "obturator"  to  be  taken  out  or  left  iii. 
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A  kind  of  double  stethoscope  with  flexible  leaden  arms  was  devised  by 
the  late  Dr  C.  J.  B.  Williams,  but  abandoned  as  cumbrous  and  inconvenient. 
It  consisted  of  two  sections  joined  together  so  as  to  make  it  longer  or  shorter 
at  pleasure,  and  the  ear-piece  was  flat.  He  adds,  "  It  has  occurred  to  me 
that  both  ears  might  be  advantageously  employed  in  stethoscopic  examina- 
tions," and  describes  an  instrument  like  the  modem  double  stethoscope. 
The  modem  form  was,  the  writer  believes,  devised  in  Philadelphia,  appa- 
rently by  more  than  one  physician.* 

The  double  stethoscope  is  best  used  to  detemiine  the  existence  and 
character  of  slight  or  doubtful  cardiac  murmurs  ;  it  is  useful  for  listening 
to  the  trachea  and  vessels  of  the  neck,  to  the  lungs  above  the  scapulae,  and 
to  the  abdomen,  and  it  or  the  single  flexible  stethoscope  is  almost  indis- 
pensable for  listening  to  the  lungs  of  a  recumbent  patient. 

For  examining:  the  heart  and  the  front  of  the  chest  without  removing 
a  patient's  underclothing,  the  ordinary  wooden  stethoscope  is  the  most 
suitable  instrument,  and  should  always  be  used  to  confirm  or  modify  the 
results  obtained  by  the  flexible  stethoscope  (whether  single  or  double),  parti- 
cularly in  cardiac  cases  and  in  auscultation  of  the  voice. 

For  listening  to  the  back  of  the  lungs  while  the  patient  is  standing  or 
sitting  up  in  bed,  no  form  of  mediate  auscultation  is  so  convenient  as  the 
application  of  the  ear  to  the  patient's  chest  covered  by  a  thin  towel. 

Whatever  variety  of  stethoscope  may  be  employed,  one  must  take  care 
that  the  patient's  clothes  do  not  rest  against  it  nor  against  the  surface  of 
the  chest  near  the  spot  to  which  it  is  applied ;  and  that  he  is  not  moving  his 
hands  on  his  chest.  Another  point  to  be  kept  in  mind  is,  that  if  the  instru- 
ment is  placed  on  the  hairy  part  of  a  man's  chest  a  crackling  sound  is  often 
produced,  like  what  will  be  presently  described  as  crepitation  :  this  difficulty 
may  be  avoided  by  smearing  a  little  oil  over  the  surface. 

Auscultation  of  the  Breathing. — On  listening  over  the  lungs  of  a 
healthy  person,  one  hears  with  each  breath  a  soft,  rustling,  breezy  sound, 
followed  by  a  second  one  of  similar  quality  but  of  shorter  duration  and 
fainter.  It  is  a  noise  without  tone,  not  loud  as  a  rule,  and  sometimes  faint, 
but  in  healthy  uniform  and  of  low  pitch.  The  only  way  of  really  learning  to 
know  it  is  to  hear  it  again  and  again  and  in  many  different  individuals.  It 
is  commonly  called  the  vesicular  7mtrmur,  having  been  so  named  when  its 
seat  was  supposed  to  be  in  the  air-vesicles  of  the  lung  :  but  this  association 
with  an  unsound  theory  makes  the  term  objectionable.  Walshe  proposed 
"  pulmonary  respiration  sound "  instead.  "  The  normal  respirator)/ 
murmur  "  is  perhaps  a  still  better  term.f  The  former  part-  of  this  sound 
accompanies  the  act  of  inspiration  ;  expiration  is  usually  attended  by  the 
shorter  and  fainter  murmur,  almost  continuous  w4tli  the  inspiratory,  but  is 
often  noiseless  in  perfectly  healthy  persons.  The  expiration  sound  is  much 
shorter  than  that  of  inspiration. 

In  some  cases  the  healthy  respiratory  murmur  is  much  louder  than  in 
others.    In  children  it  is  particularly  loud,  so  that  when  under  morbid  con- 
ditions an  equally  loud  murmur  is  heard  in  an  adult,  this  is  sometimes  called 
puerile  breathing."    In  thin  healthy  adults  it  is  often  scarcely  less  loud. 
On  the  other  hand,  there  are  some  people  in  whom  the  act  of  breathing  is 

*  In  a  letter  published  iu  the  'Lancet,'  Ang.  29th,  1829,  Dr  N.  P.  Comins,  of  Edin- 
burgh, described  a  flexible  stethoscope  which  he  used  in  the  Royal  Itiflrmary  of  that  city 
t  Fr.  Souffle  respiratoire,  souffle  vesiculaire ;  Oerm.  Norinaler  Lungengerausch, 
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attended  with  scarcely  any  sound,  even  when  one  tries  to  malce  them  breathe 
deeply,  and  these  are  often  athletic  men  with  what  are  called  powerful 
lungs.  One  must  therefore  listen  over  different  parts  of  a  patient's  chest 
before  one  draws  conclusions  from  the  degree  of  loudness  of  the  murmur  at 
a  single  spot.  It  is  naturally  louder  where  the  thoracic  walls  are  thin  than 
where  they  are  covered  with  thick  muscular  masses,  and  over  the  edges  of 
the  lung  it  is  fainter  than  elsewhere ;  in  fact,  its  intensity  in  health  is 
generally  proportionate  to  the  degree  of  resonance  on  percussion  at  various 
parts  of  the  chest.  In  the  same  way  it  is  feeble  when  the  walls  of  the  chest 
are  thickly  covered  vdth.  fat. 

At  the  bases  of  the  lungs,  especially  in  persons  who  are  confined  to  bed 
by  whatever  cause,  the  respiratory  murmur  is  sometimes  heard  mixed  with  a 
crackling  sound,  which  may  be  mistaken  for  crepitation,  but  which  dis- 
appears when  the  breath  is  drawn  deeply  two  or  three  times  in  succession  ; 
it  is  probably  due  to  slight  collapse  from  disuse,  and  has  no  clinical 
significance. 

There  are  certain  spots  at  which  in  many  healthy  persons  the  breathing 
is  not  accompanied  by  the  normal  respiratory  murmur.  They  are  (1)  the 
space  between  the  scapulae  over  an  area  of  variable  extent,  but  somewhat 
lower  in  situation  on  the  left  side  than  on  the  right ;  (2)  the  region  below 
each  sterno-clavicular  joint,  especially  on  the  right  side  and  in  females,  and 
the  part  corresponding  to  the  spines  of  the  seventh  cervical  and  first  dorsal 
vertebrae.  The  sound  heard  over  these  parts  is  in  many  healthy  persons 
bronchial  in  character,  because  it  is  transmitted  direct  from  the  main 
bi'onchi  without  being  damped  by  conduction  through  spongy  lung.  It 
differs  from  the  vesicular  murmur  in  having  a  blowing  character,  in  the 
exj^iratory  part  being  as  loud  as  the  inspiratory,  and  in  there  being  an 
interval  between  them.  A  similar  sound  is  heard  more  loudly  and  con- 
stantly on  auscultation  over  the  trachea,  and  still  more  loudly  over  the 
laiynx  ;  here  it  is  of  a  more  "  whiffing  "  quality  and  harsher,  and  is  distin- 
guished as  "  tracheal,"  "  tubular"  a  term,  however,  which  some  writers  use 
as  synonymous  with  bronchial. 

To  be  able,  in  practice,  to  distinguish  a  loud  or  harsh  vesicular  murmur 
from  true  bronchial  or  tubular  breathing  is  the  most  important  step  in 
auscultation.  For  the  latter  sound  is  heard  in  several  diseases  at  parts  of 
the  chest  far  removed  from  the  main  bronchi,  and  is  one  of  their  chief 
signs.  In  bronchitis  bronchial  breathing  does  not  occur,  but  it  may  accom- 
pany any  disease  in  which  the  lung  is  either  compressed,  or  consolidated, 
or  hollowed  into  cavities.  In  other  words,  its  range  is  generally  conter- 
minous with  that  of  percussion-dulness.  Bronchial  breathing  is  not  by 
any  means  always  louder  than  the  "  vesicular  "  murmur,  but  it  has  a  blow- 
ing quality,  it  is  higher  pitched,  and  has  more  of  tone ;  while  it  is  less  higli- 
pitched  and  less  musical  than  sibilant  rhonchus. 

The  modifications  of  bronchial  breathing  concern  its  quality.  A  blow- 
ing character  belongs  to  them  all ;  and  they  all  consist  of  an  inspiratory 
part  and  of  an  expiratory  part,  separated  by  an  interval.  One  distinguishing 
point  is  that  the  blowing  sound  is  more  or  less  hollow.  In  its  most  extreme 
form  it  has  an  echoing  character,  and  resembles  the  sound  produced  by 
breathing  into  a  large  empty  glass  bottle ;  it  is  then  named  aniphoric,  or 
echoing  tubular  breathing. 

A  less  marked  degree  of  the  same  quality  of  sound  is  often  called 
ravernous,  because  it  is  commonly  heard  over  vomicae  which  are  sometimes 
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spoken  of  as  euveins  in  the  lung  ;  but  the  term  is  supertiuous  and  mislead- 
ing. A  vomica  may  often  yield  consonating  rales,  and  not  amphoric 
breathing  at  all.  Moreover,  the  nanjes  of  physical  signs  should  refer  to 
their  physical  characters,  and  not  to  the  anatomical  conditions  they  denote, 
especially  when  their  significance  is  not  constant. 

When  bronchial  breathing  is  "  whiffing "  but  without  a  '•  liollow " 
quality,  it  is  by  most  Avriters  named  tubular,  although  others,  as  above,  men- 
tioned, employ  "  tubular  breathing  "  and  "  bronchial  breathing  "  indiscri- 
minately.* 

It  must  be  understood  that  between  these  several  modifications  of 
bronchial  breathing  all  gradations  exist,  so  that  it  is  often  difficult  to  de- 
cide whether  to  call  a  sound  bronchial  or  tubular,  tubular  or  amphoric.  More- 
over there  are  undoubtedly  gradations  to  be  heard  between  the  respiratory 
murmur  of  health  and  bronchial  breathing,  which  have  been  called  "  vesiculo- 
bronchial "  or  "  transitional "  or  "  indeterminate. "t  But  such  doubtful 
sounds  are  rare,  and  soon  develop  into  bronchial  or  subside  into  vesicular. 
Indeterminate  terms  and  non-committing  statements  are  dangerous  re- 
sources ;  and  it  is  therefore  well  to  maintain  as  far  as  possible  the  distinc- 
tion between  tubular  breathing  and  vesicular  on  the  one  hand,  amphoric 
on  the  other. 

It  is  a  good  rule  to  use  the  more  striking  epithets  sparingly.  The 
common  errors  of  beginners  are  to  mistake  a  loud  or  harsh  respiratory 
umrmur  for  bronchial  breathing,  to  call  bronchial  breathing  tubular,  and 
tubular  breathing  amphoric. 

Theorii  of  breath-sounds. — As  to  the  physical  causes  of  the  respiratory 
murmur,  of  bronchial  breathing,  and  of  its  various  modifications  up  to 
amphoric,  there  has  been  controversy.  The  most  probable  theory  is  that  of 
the  veine  fluide.\  According  to  this  a  blowing  sound  is  generated  whenever 
a  fluid  (whether  liquid  or  gas)  passes  suddenly  and  with  sufficient  momen- 
tum {i.  e.  for  the  same  fluid,  velocity)  from  a  narrow  space  into  a  much 
wider  one. 

Dr  Fagge  with  manj^  others  believed  (chiefly  from  Chauveau's  experi- 
ments) that  while  the  sounds  heard  on  listening  over  the  trachea  are  pro- 
duced at  the  glottis,  those  heard  over  the  greater  part  of  the  kings  are 
produced  where  the  bronchioles  open  into  the  lobules.  This  theory,  how- 
ever, has  not  been  confirmed  by  other  experiments,  and  there  is  always  a 
doubt  as  to  application  of  results  from  one  animal  to  another. 

Another  theory,  which  appears  to  the  present  writer  better  supported 
by  the  facts  of  healthy  and  abnormal  respiration  in  man,  is  that  all  the 
respiratory  murmurs,  whether  "vesicular''  or  "bronchial,"  are  produced 
chiiefly,  if  not  entirely,  by  a  fluid  vein  formed  at  the  larynx.  The  vibra- 
tions are  transmitted  by  the  walls  of  the  trachea  and  bronchi  to  the  lungs, 
and  thence,  if  the  lungs  are  solid,  to  the  ear  of  the  auscultator,  unchanged  in 
rhythm  and  but  little  in  loudness,  so  as  to  produce  the  tubular  ("  bron- 
chial," tracheal,  or  "  laryngeal  ")  bi-eath-sounds,  expiratory  as  well  as  in- 

*  Fr.  Souffles  broncliique,  bronchiolaire,  tubaire,  glottiqne,  soufflautc,  caverneuse,  am- 
pboriqne;  Germ.  Bronchialgeraiisch,  amphorisches  Atbemgerauscb. 

t  TJnbestimmtes  Athemgerdusch  answers  to  the  "  vesieulo-tnbulav  or  subtubular " 
breathing  of  some  English  and  the  respiration  rude  hroncho-vesiculaire  of  some  French 
authors. 

.  X  This  is  a  physical,  not  a  physiological  term,  and  refers  to  the  slender  line  of  coloured 
water  which  is  seen  when  solution  of  litmus  is  injected  through  a  narrow  orifice  from  a 
syringe  into  a  large  glass  tube.    The  comparison  is  to  a  vein  of  metal. 
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spiratory,  which  are  characteristic  of  pneumonia.  If,  however,  there  is  a  fluid 
in  the  pleural  cavity,  the  transmission  of  these  sounds  is  as  a  rule  stopped, 
hence  the  absence  of  any  respiratory  sound  in  most  cases  of  hydrothorax 
or  empyema.  In  health,  precisely  the  same  sounds  are  transmitted,  though 
imj)erfectly,  through  the  spongy  lung,  and  reach  the  auscultator's  ear 
greatly  modified,  as  follows :  the  expiratory  laryngeal  murmur  formed 
<ibove  the  glottis  is  more  or  less  completely  lost  ;  the  inspiratory  murmur 
is  no  longer  blowing,  it  has  lost  its  hollow,  quasi-musical  quality  of  tone, 
iind  it  is  fainter  ;  it  thus  assumes  the  distinctive  features  of  normal  pul- 
monar}^  or  "vesicular"'  breathing. 

An  older  theory  than  either  of  these  is  quite  untenable — the  theory, 
namely,  that  the  respiratory  murmur  in  health  is  produced  by  the  'entry 
of  the  inspired  air  into  the- air  •  vesicles  during  inspiration  (whence  the 
inaccurate  term  vesicidar  nmrnuu')  and  its-  exit  during  expiration:  It  is 
certain  that  no  current  takes  place  liere  ;  the  residual  air  of  the  lungs  is 
•tranquil,  and  is  renovated  only  by  diffusion.  According  to  the  same  theory, 
tubular  or  bronchial  respiration  is  produced  in  the  larger  bronchi  when  the 
•iiir  vesicles  are  occluded ;  but  surely  we  cannot  suppose  that  there  is  any 
current  in  a  tube  which  opens  into  solid  lung,  for  there  is  no  aspiration  and 
nowhere  for  the  inspired  air  to  go. 

Much  the  same  arguments  apply  to  fixing  the  seat  of  the  inspiratory 
])art  of  the  pulmonary  munnur  at  the  opening  of  the  bronchioles  into  the 
lobules,  for  there  also  it  is  difficult  to  believe  that  the  velocity  of  aspiration 
is  sufficient  to  cause  audible  vibrations — even  if  the  other  conditions  of  an 
audible  veine  fluide  were  present. 

Stokes  long  ago  observed  that  when  the  larynx  is  diseased  it  is  often 
difficult  or  impossible  to  detennine  the  condition  of  the  lungs  ;  and  exten- 
sive ulceration  of  the  vocal  cords  would  prevent  the  formation  of  a  veine 
fluide  in  the  air  which  passes  the  glottis,  and  sO'  render  impossible  the  de- 
velopment of  ■■  bronchial "  breathing  in  a  solid  lung  below. 

Of  the  modifications  of  bronchial  breathing,  from  tubular  tO'  amphoric^ 
all  that  need  be  said  in  this  place  is  that  the  more  marked  the  hollow 
echoing  quality,  the  more  one  is  justified  in  asserting  that  a  large  space 
filled  with  air  is  present  either  in  the  lung  itself  or  in  the  ple\iral  cavity. 

There  remain  two  terms  employed  as  descriptive  adjectives  of  the 
respiratory  murmur  which  must  be  noticed.  One  is  vesiculo-tubular,"  or 
transitional,  applied  to  a  sound  intermediate  between  normal  breathing  and 
bronchial  (p.  1032).  Such  gradations  exist,  but  they  are  not  common  ;  they 
are,  as  has  been  said,  evanescent,  and  their  use  is  apt  to  lead  to  inaccurate 
observation.  The  other  is  "  harsh,"  applied  to  the  respiratory  murmur 
heard  in  cases  of  early  phthisis,  and  of  broncho-pneumonia  in  children. 
Probably  it  is  either  supplementary  breathing  in  the  unaffected  lung,  or  it 
is  a  rale  or  bronchial  breathing  in  the  aflfected  one'.  The  sanie  term  harsh, 
as  often  applied,  is  identical  with  })uerih,  i.  e.  the  loud  breath-sound  heard 
in  a  healthy  child's  chest.  The  pulmonary  murmur  is  a  noise,  and  all  noises 
when  loud  are  harsh  or  unpleasant  to  the  ear.  •  i 

Adventitious  respiratory  sounds. — The  sounds  derived  from  auscultation 
hitherto  described  have  been  identical  with,  or  modified  from,  those  that 
can  be  heard  on  listening  over  the  healthy  lungs  or  air-passages. 

There  are  other  sounds  which  are  adventitious,  and  have  no  pjhysio- 
logical  representatives.  Thus.. in  pleurisy,  a,  friction-sound  is  heard,  which 
will  be  discussed  in  a  subsequent  chapter. 
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In  affections  of  the  lungs  and  bronchi  adventitious  sounds  are  heard,  of 
which  the  nomenchiture  is  unfortunately  much  confused.  Some  An-iters, 
following  Laennec,  describe  them  all  indifferently  as  "Rales,"*  a  term 
which  was  translated  "  rattles  "  by  those  who  introduced  his  discovery  into 
this  countrj' ;  or  as  "  Rhonchi,"t  a  term  used  as  synonymous  with  rales  by 
many  Avriters  in  Gennany  to  denote  any  adventitious  pulmonary  sounds. 

Continuous  sounds. — In  England  the  term  rhonchus  has  been  long  used 
in  a  restricted  sense,  which  seems  to  have  been  first  given  it  by  the  late 
Dr  Latham,  of  St  Bartholomew's  Hospital.  In  that  sense  it  is  limited  to 
continuous,  dr}^ "  sounds,  or  to  a  single  variety  of  drj'  sound.  This 
is  what  is  called  sonorous  rhonchus  (Laennec's  rale  sonore),  the  other  dry 
sound  being  aptly  termed  sibilus  or  sibilant  rhonchus  {rale  sibilant). 
Stridor  is  a  rhonchus  so  loud  as  to  be  audible  at  a  distance. 

The  difference  between  the  two  is  mainly  one  of  pitch.  Sibilant  or 
whistling  rhonchus  (or  sibilus)  is  high-pitched,  and  more  or  less  musical : 
sonorous  rhonchus  (or  rhonchus  without  qualification)  is  low-pitched,  and 
not  much  more  than  a  noise.  The  word  means  a  snore,  and  rhonchi  are 
often  desci-ibed  as  snoring,  cooing,  creaking,  or  stridulous.  As  a  inile  the 
higher-pitched,  whistling  sounds,  are  found  in  the  smaller  tubes,  the  deeper- 
toned  rhonchi  in  the  larger  ones — in  the.primaiy  bronchi,  the  trachea,  the 
larynx,  the  fauces,  or  the  naso-pharynx. 

The  mechanism  of  all  these  sibilant  and  other  rhonchi  "  is  the  same. 
A  fluid  vein  is  formed  by  swelling  of  the  mucous  membrane,  or  by  accu- 
mulation of  glutinous  mucus  so  as  to  narrow  the  lumen  of  the  air-passage, 
and  so  inspirator}'-  and  expiratory  vibrations  are  produced. 

The  common  and  perfectly  distinctive  character  of  all  these  adventi- 
tious sounds  is  that  they  are  continuous,  like  the  pulmonary  and  tracheal 
murmurs,  and  like  the  murmurs  of  the  heart,  Avhich  also  are  the  result 
of  the  formation  of  a  veine  fluide  (p.  1032).  They  are  often  called  "  dry  " 
sounds  ;  but  this  only  means  that  the  mucus  in  the  tubes  is  not  abundant 
enough  to  occlude  them  and  form  bubbles  as  the  air  passes  through  it :  and 
the  term  gives  a  false  notion  of  their  causation,  for  they  are  often  heard 
when  a  patient  is  expectorating  abundance  of  moist  secretion.  They  may 
also  be  heard  when  narrowing  of  an  air-passage  is  caused  by  a  foreign  body 
in  a  bronchus — by  a  tracheotomy  tube,  by  a  partially  occluded  glottis,  bv 
pressure  of  a  lymph-gland  or  a  tumour,  or  by  cicatrices  in  any  part  of  the 
upper  respiratory  tract. 

Rhonchi  are  audible  -with  inspiration  or  with  expiration  only,  or  with 
both.    Those  of  expiration  are  often  the  louder. 

Interrupted  sounds. — From  these  continuous  sounds  must  be  broadly 
separated  those  which  in  England  are  called  rales  or  "  moist  sounds  "  or 
"rattles."  They  are  interrupted,  not  continuous,  and  are  caused  by  a 
totally  different  mechanism  from  the  veine  fluide  of  rhonchi,  namely,  by'  air 
passing  through  mucus  (or  pus,  or  blood,  or  water),  and  making  bubbles 
which  burst,  and  thus  cause  a  series  of  audible  explosions.  Whatever  term 
is  used,  it  is  clear  that  the  two  kinds  of  adventitious  sounds  should  be  care- 
fully distinguished.  Bubbling  or  crackling  or  "moist"  sounds  would  be 
correct  enough,  but  each  term  has  unluckily  been  confined  to  a  particular 
kind  of  rale. 

*  The  French  word  rale  or  rasle  corresponds  to  the  German  Eassein,  and  our  raifle 
t  Rhonchus  (poyxoQ  or  peyicoc,  snoring)  is  Laennec's  rale  crepitant  sonore;  Germ 
Knarren,  Schnurren. 
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Hales  are  heard  with  inspiration  or  expiration  or  with  both,  but  expira- 
tory rales  are  the  exception. 

W  hen  a  patient  is  lying  insensible  with  stertorous  breathing,  we  often 
hear  a  grunting,  sonorous  rhonchus  change  into  a  large,  ljubbling  rale  as 
the  mucus  accumulates  and  completely,  instead  ol'  partially,  obstructs  the 
passage  of  the  breath. 

Eales  are  somewhat  arbitrarily  distinguished  according  to  the  supposed 
size  of  the  bubbles  which  produce  them,  which  infers  that  of  the  spaces  in 
which  they  are  formed.  We  judge  of  tlxis  mainly  by  the  numl)er  of  crackles 
or  explosions  in  a  unit  of  time.  Five  or  six  during  inspiration  denote  the 
trachea  or  a  large  bronchus  as  their  seat ;  twenty  or  thirty  point  to  a  sumll 
bronchus.  Moreover  the  "  larger "  rales  are  lower  in  pitch  than  the 
smaller." 

The  gradation  is  sometimes  made  thus  :  fine  (or  small) — suhmicous — • 
mucous  rales,  and  then  gurgling  ;  but  "mucous"  is  a  bad  epithet,  for  the 
fluid  causing  the  rale  may  be  pus  or  blood.  Small,"  medium,"  and 
"  large  "  rales  are  sufficiently  descriptive  terms. 

In  some  cases  rales,  like  rhonchi,  are  audible  without  the  aid  of  the 
stethoscope.    In  fact,  the  "  rattle  in  the  throat '"  is  only  a  large  rale.* 

Consonance. — There  is  another  distinction  between  different  kinds  of 
rales  which  is  of  far  greater  importance  than  that  of  their  apparent  size, 
for  it  indicates  whether  the  tubes  in  which  they  are  found  are  surrounded 
by  spong}'  or  by  solid  lung.  In  the  latter  case  they  have  a  peculiar  quality 
which  in  the  former  is  wanting,  and  which  the  ear  can  be  taught  to  recog- 
nise. We  may  call  the  rales  heard  when  the  lung  is  solid  "  bright," 
clear,"  musical,"  ringing,"  or  *'  metallic."  Skoda  called  them  "  con- 
sonating  "  rales,  but  we  must  not  assume  that  their  peculiarities  depend 
upon  consonance  in  the  strict  acoustic  sense  of  the  term.f  The  character 
which  we  recognise  by  this  word  and  the  adjectives  quoted  above  is  that  of 
possessing  more  or  less  tone  or  musical  quality — like  resonant  percussion- 
sounds  (p.  1024),  or  sibilant  rhonchi  (p.  1034). 

The  sounds  which  are  termed  crackling  or  crepitant  rales  (or  crepita- 
tion) and  subcrepitant  rales  are  "  smaller  "  {i.  e.  the  interruptions  are  more 
frequent  and  shorter)  than  those  of  gurgling  ;  and  they  differ  from  toneless 
or  non-consonating  rales  of  the  same  "  size  "  or  degree  by  their  "  metallic  " 
or  musical  "  quality.  One  paii:icular  kind  of  rale,  almost  (if  not  quite) 
peculiar  to  an  early  stage  of  acute  pneumonia,  is  termed  fine  crepitation. 
This  sound  is  consonating  and  typically  "  bright  "  or  musical,  and  it  is 
never  perfectly  heard  except  when  the  lung  is  hepatised.  It  sounds  less 
"  moist  "  than  any  other  rale.  It  will  be  more  fully  described  and  its  origin 
discussed  in  the  chapter  on  pneumonia. 

Consonating  rales  are  clinically  found  associated  with  dulness  on  per- 

*  Some  of  the  rales  hoard  in  disease  have  been  attributed  to  the  sudden  separation  of 
surfaces  that  had  been  in  contact.  In  1871  Traube  applied  this  view  to  explain  the 
rales  heard  in  the  larger  tubes  by  the  momentary  detachment  of  portions  of  viscid 
mucus  from  their  sides,  by  the  current  of  air  in  respiration.  A  point  to  which  he  drew 
attention  is  that  a  rale  can  be  produced  by  pressintr  gently  witii  the  stethoscope  upon 
the  surface  of  a  healthy  lung  of  a  recently  killed  animal;  and  Wintrich' showed  that  a 
like  result  may  be  obtained  by  inflating  the  collapsed  lungs  after  death  ('  Virchow's 
Hdbh.,'  I3d.  v,  Abth.  1). 

f  We  have  seen  that  the  same  objection  applies  to  our  use  of  the  terms  "resonance  '* 
and  "  tone."  But  aftet-  all  Laennec  wrote  before  Helmholtz  ;  and  it  seems  impossible  to 
invent  suitable  substitutes  for  these  inaccurate  terms,  or  if  invented  to  get  them  adopted. 
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cussion,  ^vith  bronchial  (tubular)  breathing,  and  with  the  vocal  sign  called 
bronchophony. 

Non-consonating  rales,  chiefly  heard  in  bronchitis,  need  no  further 
designation  than  large,  small,  or  medium,  i.  e.  few  or  many,  as  above  ex- 
plained. They  are  clinically  associated  with  resonance  on  percussion,  with 
more  or  less  harsh  or  coarse  pulmonary  murmur,  and  sometimes  with 
rhonchi. 

Ai  scuLTAnoN  OF  THE  VoiCE. — If  One  applies  the  stethoscope  to  the  wind- 
pipe of  a  healthy  subject,  whether  man,  woman,  or  child,  and  bids  them 
speak,  one  hears  the  words  distinctly,  with  the  pitch  and  timbre  of  the 
voice,  but  much  more  loudly  and  with  a  clang  or  resonance.  If  one  listens 
to  the  chest  while  a  healthy  man  speaks,  we  generally  hear  an  indefinite 
hummina:  or  buzzing  noise.  In  a  woman  the  sounds  come  to  the  ear  more 
clearly  though  less  loudly.  In  neither  case  can  the  words  that  are  uttered 
be  distinguished.  Only  over  the  upper  part  of  the  interscapular  region  and 
in  the  first  intercostal  space  on  the  right  side  is  there  in  some  persons  a 
space  where  one  can  hear  the  voice  clearly,  though  less  loudly  than  when 
one  places  the  stethoscope  over  the  trachea. 

When  the  lung  is  sohdified  it  will  convey  the  voice  to  any  part  of  the 
chest  distinctly,  and  more  loudly  than  is  ever  the  case  in  health.  This  is 
called  '■  increased  vocal  resonance"  or  Bronchoiil'.ony. 

To  appreciate  vocal  resonance,  it  is  convenient  for  the  patient  to  count, 
loudly,  with  a  bass  tone,  and  with  a  pause  between  each  syllable — staccato. 
The  pitch  of  the  voice,  the  timbre,  and  the  vowel  sounds  can  all  be  recog- 
nised,— /.  e.  all  the  vibrations  produced  in  the  vocal  cords  are  transmitted 
to  the  ear  of  the  listener  distinctly,  and  much  louder  than  wlion  heard 
without  a  stethoscope.  The  same  loudness  is  heard  (and  felt)  when  the  ear 
is  placed  immediately  on  the  speaker's  chest,  and  is  also  recognised  in  the 
inai'ticulate  but  vocal  expiration  of  a  crying  child.  The  consonantal  sounds, 
which  are  produced  in  the  fauces  and  buccal  cavity,  are  unheard  or  too  im- 
perfectly heard  to  inform  the  auscultator  of  the  words  pronounced. 

Just  as  the  normal  vocal  resonance  may  be  increased  until  it  becomes 
bronchophony,  so  it  may  be  diminished  until  it  can  no  longer  be  heard  at 
all — or  felt.  This  is  due  to  impaired  power  of  conducting  the  vocal  vibra- 
tions, as  bronchophony  is  due  to  a  heightened  power  of  conduction. 

.  Laennec  did  not  distinguish  between  bronchophony  (a  later  devised 
term.)  and  what  he  called  pectoriloquy.  This  latter  word  he  defined  as 
hearing  the  patient's  voice  through  the  stethoscope  as  if  he  were  speaking 
directly  out  of  the  chest  into  the  ear  of  the  auscultator, — /.  e.  the  consonants 
as  well  as  the  vowels  can  be  distinguished. 

"  En  me  livrant  a  des  reclicrches  comparatives  relativement  a  la  resonnauce  de  la 
vnix  cliez  plusieurs  sujets  sains  et  maladcs,  je  f us  f'rappe  par  un  plienomeue  tout  ^fait 

6iiii,'ulier  Lorsque,  tenant  le  cylindre  applique  au  desgous  de  \a  pavtie  moyenne  de  la 

clavicule  droite.je  faisais  parler  le  inulade,  sa  voix  seniblait  sortir  difecfement  de  la  poitrino 
et  passer  tout  entiere  psir  le  canal  central  du  cylindre,  Ce  pliencinene  ii'avait  lieu  que  dans 
nne^tendue  d'environ  un  ponce  cane.  Dans  aucun  autre  point  de  la  poitriue  on  ne  trou- 
vait  l  ien  de  semblable  "  ('  De  I'anscultation  mediate,'  torn.  i,.  §  22). 

This  curious  sign;  will  be  better  appreeiated  if  -we  make  the  patient 
■speak' ill"  a  ^whisper,  because  then  there  are  no  loud  vpcal  sounds  to  inter- 
fere with  our  hearing, those  produced  in  the  mouth.  •  Hence  pectoriloquy  is 
usually  sought  for  as  "  whispering  pectoriloquy  but  that  is  not  the  original 
meaning  of  the  term;  '       '   -  ■ 
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Laennec  laid  more  stress  upon  auscultation  of  the  voice  than  of  the 
breathing;  the  first  section  of  his  great  work  is  heiided  "  Exploration  de  la 
^  oix."  PectorilotT[uy  was  the  firstfruits  of  his  great  discovery,  hence,  as. 
Dr  Gee  remarks,  it  is  not  surprising  that  he  always  clung  to  this  sign  witli 
peculiar  affection.  It  became  his  object  to  define  it  in  such  a  way  that  it 
should  become  an  unerring  indication  of  a  vomica.  For  this  purpose  he 
added  to  the  characters  of  what  he  termed  perfect  pectoriloquy  that  of  being 
limited  to  a  very  small  part,  of  the  chest.  But  subsequent  experience  has, 
shown  that,  like  other  "  hollow  "  sounds,  the  most  typical  pectoriloquy  may 
in  exceptional  instances  be  heard  when  there  is  no  large  cavity  Avithin  the 
thorax.  Thus  pectoriloquy  no  longer  carries  the  exagtrerated  importance 
which  Laennec  attached  to  it  ;  indeed,  some  writers  omit  it  altogether,  and  in- 
clude all  degrees  of  increased  vocal  resonance  under  the  term  bronchophony. 

Bronchophony,  as  a  rule,  is  associated  with  bronchial  or  tubular  breath- 
ing or  with  consonating  rales  ;  pectoriloquy  with  tubular  or  amphoric 
breath-sounds,  or  with  metallic  gurgling.  In  other  words,  bronchophony 
attends  those  conditions  in  which  the  pulmonary  tissue  is  solid  ;  pectori- 
loquy is  heard  when,  in  addition  to  solid  lung,  there  is  a  neighbouring 
empty  cavity.  Occasionally  tubular  breathing  and  bronchophony  may  be 
heai'd  over  a  part  of  the  lung  consolidated  by  the  pressure  of  fluid  in  the 
pleura.  Diminished  vocal  resonance  is  due  to  a  layer  of  liquid  over  the 
lung,  or  to  very'  fat  or  oedomatous  parietes,  which  damp  the  vibrations  of 
the  voice. 

Bronchophony  and  pectoriloquy  depend  on  the  vibrations  in  the  glottis 
or  mouth  being  partially  damped  by  spongy  lung-tissue,  and  transmitted 
almost  unchanged  by  solid  lung.  The  same  explanation  applies  to  bronchial 
breathing,  consonating  rales,  and  the  loud  transmission  of  the  cardiac 
sounds  to  distant  parts  of  the  chest.  The  complete  physical  explanation 
has  perhaps  not  yet  been  given,*  but  the  differences  in  the  sounds  undei- 
discussion  are  readily  appreciable  by  every  one  who  takes  the  trouble  need- 
ful to  educate  his  ear  ;  they  mutually  check  and  confirm  one  another  ;  and 
long  expeiience  has  given  us  confidence  in  assigning  to  them  a  diagnostic^ 
significance  on  which  Ave  can  depend. 

A  curious  modification  of  vocal  resonance  Avas  named  cegnjyhony  by 
Laennec,  from  its  resemblance  to  the  bleating  of  a  goat.f  It  will  be  met 
Avith  again  as  a  sign  of  pleural  effusion. 

*  Laennec  was  content  to  assume  that  spongy  lung  was  a  bad  conductor  of  sound. 
Skoda,  as  the  result  of  experiments  on  the  dead  tissues,  declared  the  conductivity  of 
hepatised  lung'  to  be  less  than  that  of  the  healthy  organ;  but  he  could  not  reproduce  the 
conditions  under  which  auscultation  is  practised  during  life,  and  it  is  difficult  to  believu 
that  a  homogeneous  material  does  not  convey  sound  better  than  a  series  of  i-paces  con- 
tainino-  air.  He  maintained  that  consonance  is  the  cause  of  bronchial  breathing  and 
bronchophony,  and  adduced  the  effect  of  the  sounding-board  of  a  violin,  and  the  increased 
sound  produced  by  a  tuning-furk  when  it  is  placed  upon  a  table ;  but  these  are  exuniples  of 
"  resonance,"  not  "  consonance." 

t  "Be  Vegophonieou  de  la  pectoriloquie  chevroiante.—La.  voix  plus  aigue,  plus  aigre 
que  celle  du  malade,  et  en  quelque  sorte  argentine,  produit  seulement  une  illusion  telle  qn'il 
semble  que  quelqu'uu  parle  dans  la  poitrine  du  malade.  EUe  a,  d'ailleurs,  un  caracter© 
constant  d'ou  j'ai  cru  devoir  tirer  le  nom  du  phenomene;  elle  est  en  quelque  sorte,  trem- 
blotante  et  saccadee  comme  celle  d'uns  chevre,  et  son  timbre  se  rapproche  egaleraent  de 
celui  de  la  voix  du  meme  animal.  Ce  caractere  ne  presente  que  des  varietes  legferes  dont 
on  pent  se  faire  une  idee  exacte  en  se  rappelant  I'efPet  que  produit  un  jeton  place  entre  les 
dents  et  les  levres  d'un  homme  qui  parle,  celui  de  la  voix  transniise  a  travers  un  roseau 
fele,  on  le  bredouillement  nasal  des  bateleurs  qui  font  parler  le  fameux  personnage  do- 
treteaux  connu  sous  le  nom  de  polichinelle"  {'  Ausc.  med.,'  torn,  i,  §  151). 
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Its  physical  explanation  is  now  generally  referred  to  suppression  of  the 
fundamental  note  and  lower  harmonics  of  the  voice.*  The  case  was  thus 
stated  by  the  late  Dr  Stone,  in  his  '  Croonian  Lectures,'  1879. 

If  the  patient  Was  made  to  sing  or  to  intone  a  good  musical  note,  no 
segophony  was  to  be  heard.  Among  spoken  words  a  difference  was  found 
according  to  the  vowel  sounds  they  contain  :  the  French  a  yielded  hardly 
any  segophony  ;  it  was  more  marked  with  the  E,  still  more  so  with  the  i, 
and  most  of  all  with  u.  Now  Helmholtz  showed  that  the  different  vowel 
sounds  are  formed  Ijy  the  addition  of  certain  harmonic  overtones  in  varying 
degrees  of  intensity  to  a  fundamental  tone  which  may  be  the  same  for  all 
of  them.  According,  then,  to  Stone  the  cause  of  aegophony  is  that  the 
fundamental  tone  is  intercepted  in  its  passage  through  a  layer  of  pleural 
exudation,  while  the  overtones  are  allowed  to  pass  and,  being  heard  by 
themselves,  give  the  peculiar  character  to  the  sound. 

When  the  effusion  in  the  pleura  is  large,  vocal  resonance  is  absent,  and 
also  segophony;  the  harmonic  overtones,  as  well  as  the  fundamental  tone, 
of  the  voice  are  both  cut  off. 

Dr  Frederick  Taylor  has  since  published  a  valuable  paper  on  this  diffi- 
cult subject  which  will  be  found  in  the  '  Medico-Chir.  Trans.'  for  1895, 
vol.  Ixxviii,  p.  127.  Together  with  Fagge,  Bristowe,  and  Douglas  Powell, 
he  accepts  Dr  Stone's  hypothesis,  but  maintains  further  that  the  peculiar 
"  twang  "  of  segophony  depends  on  the  presence  of  discords  or  dissonance ; 
and  that  this  is  due  to  beats  occurring  between  the  higher  harmonics,  and 
becoming  audible  from  the  reinforcement  of  the  higher,  and  the  suppression 
of  the  lower  along  Avith  the  fundamental  note.  These  beats  are  further 
strengthened  by  resonance  in  the  bronchial  tubes,  and  the  result  is  the 
peculiar,  high-pitched,  nasal,  tremulous,  discordant  sound  which  is  heard  in 
tegophony — as  in  the  bleat  of  a  sheep  or  a  goat,  and  in  the  feigned  voice  of 
'*  Punch,"  to  both  of  which  Laennec  compared  it.  Dr  Taylor,  however,  does 
not  accept  any  constant  relation  of  this  physical  sign  to  pleural  effusion  ; 
and  here  he  is  supported  by  observations  of  his  own  and  of  other  physicians, 
of  segophony  being  present  in  pneumonic  consolidation  with  only  dry 
pleurisy.  He  records  a  case  of  this  kind  in  which  no  pleural  effusion  was 
found  after  death ;  and  ascribes  the  segophony  to  compression  of  the 
bronchia  by  a  profuse  pneumonic  exudation,  which,  like  pleural  exudation, 
makes  them  resonate  (in  the  strict  sense  of  the  term). 

.Egophony  is  one  of  the  most  curious  and  striking  of  physical  signs.  It 
is  recognised  at  once,  and  is  almost  always  evidence  of  effusion  in  the  pleura 
■ — almost,  we  must  say,  as  of  every  "  pathognomonic  "  sign. 

Palpation. — By  applying  the  hand  to  the  chest  we  are  able  to  compare 
the  extent  of  movements  in  respiration  of  the  two  sides  and  of  the  upper 
and  lower  parts  of  the  saane  side.  This  use  of  the  sense  of  touch  corrects 
or  confirms  the  observations  of  the  eye. 

Moreover,  when  the  hand  is  placed  upon  the  bare  chest  of  a  healthy 
man  a  tremulous  sensation  is  felt  when  he  speaks,  especially  if  the  voice 
is  powerful  and  Ioav  in  pitch.  The  sensation  closely  resembles  that  of  the 
vibration  felt  by  the  hand  when  placed  on  the  side  of  a  purring  cat,  and  was 
named  fremissement  cataire  by  Laennec.    In  fact  the  two  sounds  are  pro- 

*  After  Laennec's  and  Skoda's  attempts  to  explain  the  aegophony,  M.  Luton  of  Reims 
brought  forward  a  theory  of  this  kind  in  Jaccoud's  '  Nouveau  Dictionnaire,'  published  in 
1866,  quoted  by  Dr  Taylor  in  the  above-mentioned  paper. 
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duced  in  precisely  the  same  way.  In  a  woman  or  a  child  this  tactile  fremi- 
tus is  often  not  to  be  perceived,  and  on  the  right  side  it  is  often  more 
distinct  than  on  the  left. 

This  normal  sensation  is  known  as  tactile  vibration  of  the  voice,  or 
vocal  fremitus.  It  is  increased  when  the  lung:  is  solidified,  and  is  dimin- 
ished  or  abolished  when  the  lung  is  separated  by  liquid  from  the  thoracic 
walls.  In  other  words,  it  is  increased  under  the  same  conditions  as  vocal 
resonance  on  auscultation,  and  diminished  or  absent  when  the  vocal  reson- 
ance and  respiratory  sounds  are  enfeebled  or  lost.  In  estimating  tactile 
vocal  fremitus  the  whole  hand  should  be  laid  flat  on  the  patient's  chest, 
and  he  should  be  directed  to  speak  loudly,  slowly,  and  in  as  deep  a  tone 
as  the  compass  of  his  voice  wuU  allosv.  As  vdth  other  physical  signs  of  the 
chest,  comparison  of  the  two  sides  is  invaluable  for  bringing  out  the  dimi- 
nution or  exaggeration  of  tactile  vibration. 

The  practical  importance  of  loss  of  vocal  fremitus  seems  to  have  been 
first  pointed  out  in  the  "  Journal  Hebdomadaire  '  for  1829  by  the  French 
physician,  Raynaud,  who  also  discovered  tactile  friction  in  pleurisy. 

Inspection. — It  is  well,  when  a  complete  examination  is  to  be  made,  to 
begin  by  carefully  inspecting  the  thorax  as  the  patient  stands  or  sits  upright 
in  as  easy  a  posture  as  may  be.  The  light  should  be  made  to  fall  first  full, 
and  then  obliquely  on  the  chest.  The  shouldei*s  should  be  covered  by  a 
shawl  while  the  front  is  examined.  The  number  of  respirations  in  a 
minute  should  be  counted ;  their  rhythm,  particularly  the  length  of  expira- 
tion and  the  degree  of  pause  between  expansion  and  contraction  should  be 
noted  ;  and  the  comparative  movement  of  the  chest  and  abdomen  (denoting 
the  predominance  of  thoracic  or  phrenic  respiration)  should  be  obserA'ed. 
Next  the  chest  should  be  looked  at  in  front,  behind,  laterally,  and  by  look- 
ing down  upon  it  from  above  the  patient's,  head  as  he  sits,  for  the  eye  to 
measure  its  relative  dimensions,  and  to  compare  the  movements  of  the  two 
sides. 

Bulging  or  flattening  of  one  of  the  infra-clavicular  regions  is  also  easily 
detected  by  standing  behind  the  patient  while  he  is  sitting,  so'  as  to  look 
downwards  over  his  shoulders.  A  general  enlargement  of  one  side  is  often 
easily  appreciable  by  the  eye ;  but  one  must  make  quite  sure  that  the 
patient  is  sitting  or  standing  perfectly  upright,  especially  if  the  case  is  that 
of  a  child  or  of  a  young  woman  with  a  flexible  spine.  In  infants  one  may 
gi^asp  the  chest  with  the  two  hands  from  behind,  placing  the  thumbs  tip  to 
tip  upon  one  of  the  vertebrae.  In  adults  a  measuring  tape  is  often  used. 
In  measuring  the  chest  the  tape  should  be  placed  just  below  the  angles  of 
the  shoulder-blades,  and  brought  forward  just  below  the  jiipples  to  meet 
over  the  sternum.  The  mean  circumference  obtained  by  measui'ing  during 
tranquil,  i.  e.  phrenic  respiration,  is  the  most  useful ;  but  full  inspiration 
and  expiration  give  another,  the  degree  of  expansion,  and  this  is  important 
in  judging  not  so  much  of  disease  as  of  vigour  and  endurance. 

As  Dr  Gee  remarks,  circumferential  measurements  are  apt  to  be  falla- 
cious, because  considerable  increase  in  the  sectional  area  of  one  side  of 
the  chest  may  leave  the  length  of  the  periphery  unaltered,  by  "  the  passage 
of  the  elliptical  form  into  the  circular."  It  is  this  Avhioh  renders  his  cyrto- 
meter  so  useful  an  instrument.*  It  is  made  of  two  long  pieces  of  very 
narrow  metal  gas-tubing,  of  an  eighth  of  an  inch  in  diameter,  which  are 

*  Somewhat  similar  cyrtpmeters  were  invented  by  Woillez  and  by  Bjornsti  om,  and  are 
mucli  used  in  France  and  Germany. 
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fastened  together  by  a  short  piece  of  caoutchouc  tube  slipped  over  their 
ends.  The  junction  is  placed  over  the  spinous  process  of  a  vertebra,  and 
the  hollow  metal  rods  are  then  carefulh^  bent  round  the  patient's  body,  so 
as  to  meet  over  the  sternum.  It  is  now  easy  to  remove  them  without  alter- 
ing their  shape  ;  and  by  laying  them  upon  a  sheet  of  paper  one  can  obtain 
an  accurate  tracing,  which  shows  exactly  the  configuration  of  the  two  sides 
of  the  chest,  and  enables  them  to  be  compared.  One  must  not  forget  that 
the  half  circumference  of  the  chest  on  the  right  side  is  in  many  healthy 
persons  greater  than  that  on  the  left  side,  the  difference  being  sometimes  as 
much  as  an  inch  ;  this  depends  on  active  use  of  the  right  arm. 

Various  instruments,  called  stethwmters,  for  the  measurement  of  the 
movements  of  the  chest  have  been  devised  by  Gibson  (1848),  Quain  (1858), 
and  other  physicians.  One  of  the  best  is  Dr  Arthur  Ransome's,  of  which 
a.  description  may  be  found  in  the  '  Medico-Chirurgical  Transactions  '  for 
1873.*  But  although  they  have  yielded  information  as  to  the  exact  degree 
of  impairment  of  mobility  of  different  parts  of  the  chest  wall  in  various 
diseases,  it  seems  doubtful  whether  any  one  of  them  has  been  employed  in 
actual  practice  by  other  observers  than  its  inventor,  the  reason  being  that 
they  are  troublesome  to  use,  and  that  they  bring  to  light  few  facts  that  may 
not  be  ascertained  without  them. 

A  similar  remark  applies  to  the  exact  mensuration  of  the  several 
diameters  of  the  chest  carried  out  by  means  of  calipers,  with  a  graduated 
qtiadrant,  devised  by  Woillez,  Wintrich,  and  other  physicians. 

Nor  does  it  appear  that  in  clinical  practice  any  valuable  results  can  be 
attained  by  the  use  of  an  instrument  invented  by  Dr  John  Hutchinson  many 
years  ago  for  the  purpose  of  measuring  the  amount  of  air  that  can  be  ex- 
pelled from  the  chest  by  the  fullest  possible  expiration.  This  instrument, 
called  the  spirometer,  was  described  in  the  '  Med.-Chir.  Trans.'  for  1846. 
There  are  great  practical  difficulties  in  obtaining  correct  results  ;  for  few 
persons  succeed  in  "  blowing  "  their  full  amount  of  air  into  the  instrument 
until  they  have  had  some  practice,  so  that  it  seems  to  have  completely  dis- 
appeared from  insurance  offices. 

Common  symptoms. — There  are  certain  symptoms  which  belong  to  most 
diseases  of  the  Chest,  and  which  are  most  conveniently  considered  here. 
They  are  Dyspnoea,  Cough,  and  Pain,  and  to  these  we  will  add  the  characters 
of  the  Sputa. 

Dyspncea. — The  use  of  this  term  is  commonly  limited  to  cases  in  which 
a  sensation  of  shortness  of  breath  "  is  experienced,  together  with  more  or 
less  discomfort  or  disti-ess.  When  the  respiratory  movements  are  deeper 
than  natural,  or  more  frequent,  or  both  deeper  and  more  frequent,  without 
the  patient  being  conscious  of  the  disturbance,  it  is  better  to  describe  the 
condition  as  frequent  or  exaggerated  respiration. 

It  is  a  remarkable  fact  that  persons  affected  with  phthisis  and  other 
chronic  extensive  diseases  of  the  lungs,  may  continue  to  breathe  as  slowlv 
as  in  health,  and  with  no  more  effort,  so  long  as  they  are  at  rest.  The 
amount  of  oxygen  supplied  to  the  blood  is  no  doubt  much  reduced  ;  but  it 
suffices  fpr  the  wants  of  the  system.  The  body  adjust-s  its  requirements  to 
its  necessities,  and  one  reason  why  persons  affected  with  emphvsema  or 
asthma  almost  always  grow  thin  is  that  they  instinctively  learn  to  take  ven- 

*  See  also  his  tracings  obtained  by  another  instrument,  the  stethoeranh  in  •  AUhntf  ~ 
System,' vol.  iv,  pp.  628-9,  632-4. 
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little  food.  A  still  more  important  method  of  adjustment  is  the  avoidance 
of  all  bodily  effort.  So  soon  as  such  a  patient  begins  to  walk,  especially  on 
rising  ground,  dyspnoea  sets  in;  for  muscular  exertion  at  once  demands 
more  oxygen  than  is  contained  in  his  arterial  blood.  So,  again,  the  super- 
vention of  pyrexia  in  a  case  of  this  kind  leads  at  once  to  a  disproportionate 
increase  in  the  rapidity  and  in  the  depth  of  the  breathing;  while  on  the 
contrary,  as  Cohnheim  remarked,  we  see  the  subsidence  of  dyspnoea  after 
the  crisis  in  acute  pneumonia  before  the  affected  lung  has  begun  to  clear. 

Another  form  of  dyspnoea  results  when  enough  blood  cannot  reach  the 
lungs,  as  in  disease  of  the  heart ;  and  a  third,  when  the  blood  is  deficient  in 
haemoglobin,  so  that  there  is  no  means  of  conveying  the  oxygen  to  the 
tissues,  as  in  anaemia. 

Sometimes  very  marked  dyspnoea  arises  without  evidence  that  the 
oxidation  of  the  blood  is  defective.  This  is  the  case,  for  example,  in  dia- 
betic coma,  with  its  air  hunger  ;  and  a  distressing  shortness  of  breath  may 
be  the  earliest  symptom  of  chronic  Bright's  disease.  Probably  in  diabetic 
and  ursemic  dyspnoea  the  bulb  is  irritated  by  poisoned  blood.  Another 
kind  of  dyspnoea  is  often  ascribed  to  hysteria ;  but,  like  other  hysterical 
symptoms,  it  is  not  always  accompanied  by  other  signs  of  that  disease. 
This  nervous  dyspnoea  is  really  only  rapid  and  shallow  breathing,  without 
cyanosis.  ' 

Of  renal  dyspnoea  a  striking  instance  once  came  under  Dr  Fagge's  notice.  He  was  seeing 
his  out-patients,  when  the  attendant  nurse  asked  him  to  listen  to  her  chest,  because  her 
breathing  had  become  difficult.  After  careful  investigation,  nothing  amiss  with  either 
the  lungs  or  the  heart  could  be  detected.  Then,  as  she  said  she  was  thirsty,  her  urine 
was  examined  for  sugar,  and  the  result  being  still  negative,  it  was  tested  with  nitric 
acid,  which  brought  down  a  large  quantity  of  albumen.  A  few  months  later  dropsy  set 
in,  and  her  case  soon  ended  fatally. 

Of  acute  respiratory  affections,  mechanical  obstruction  of  the  air- 
passages  by  foreign  bodies,  by  laryngeal  disease,  and  by  diphtheria,  are 
attended  by  the  most  marked  and  urgent  dyspnoea ;  of  chronic  affections  it 
is  most  marked  in  cases  of  emphysema,  asthma,  and  syphilitic  stenosis  of 
the  larj^nx  or  trachea.  The  difficulty  is  chiefly  inspiratory  in  laryngeal 
obstmction,  chiefly  expiratory  in  asthma,  and  both  in  emphysema. 

Phrenic  dyspnoea. — There  is  a  peculiar  form  of  dyspnoea  which  depends 
upon  paralysis  of  the  diaphragm.  Its  characters  were  first  recognised  by 
Duchenne.  So  long  as  the  patient  is  at  rest  his  breathing  is  per- 
fectly easy,  but  the  slightest  effort  at  once  distresses  hiiu  and  quickens 
ills  respirations ;  when  he  walks  he  experiences  a  sense  of  suffocation  as 
soon  as  he  has  made  a  few  steps  ;  in  mounting  a  staircase,  and  even  in 
speaking,  he  is  obliged  to  stop  every  instant  to  take  breath.  When  he 
sighs  he  feels  as  though  the  abdominal  organs  were  being  drawn  up  into  his 
chest,  and  the  act  of  defsecation  is  much  embarrassed.  His  voice  is  weak, 
and  there  is  difficulty  in  coughing  and  sneezing,  because  he  cannot  talce  the 
preliminary  deep  inspiration.  Hence,  even  a  slight  attack  of  bronchitis  is 
attended  with  danger.  If  one  looks  at  the  surface  of  his  body  while  he 
breathes,  the  characteristic  indication  of  paralysis  of  the  diaphragm  is 
generally  at  once  apparent.  During  inspiration,  when  the  ribs  rise  and 
the  chest  expands,  the  epigastrium  and  the  hypochondriac  regions  are 
drawn  in ;  during  expiration  they  are  pushed  forwards.  In  other  words, 
their  relation  to  the  thoracic  movements  is  exactly  the  reverse  of  what  it  is 
in  health.  Sometimes  it  is  not  so  easy  to  see  the  alteration  as  to  feel  it, 
with  the  two  hands  placed  just  below  the  cartilages  of  the  ribs.  If  only 
VOL.  r.  66 
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one  side  of  the  diapln-agm  is  paralysed,  as  is  sometimes  the  case,  one 
hypochondrium  is  drawn  in,  while  the  other  one  protrudes  naturally. 

Among  the  examples  of  this  affection  recorded  by  Duchenne,  there  are 
some  in  which  it  appeared  at  an  advanced  stage  of  progressive  muscular 
atrophy,  and  others  in  which  it  was  associated  with  paralysis  of  many  other 
nmscles  as  the  result  of  lead-poisoning.  Walshe  saw  it  well  marked  as  a 
sequel  of  diphtheria.  Erb  cites  Oppolzer  as  having  observed  it  at  the  age 
of  puberty  without  any  cause  being  discoverable.  Another  cause,  quoted 
by  Duchenne  from  Aran,  is  extension  of  inflammation  from  the  peritoneum 
or  from  the  pleura ;  and  he  gives  a  case  of  empyema  in  which  the  muscular 
tissue  of  the  corresponding  side  of  the  diaphragm  was  of  an  orange-yellow 
colour,  and  the  fibres  had  undergone  fatty  degeneration. 

When  the  diaphragm  is  paralysed,  it  appears  still  to  retain  its  power  of 
responding  to  faradic  stimulation  of  the  phrenic  nerves. 

The  best  method  of  stimulating  these  nerves  is,  according  to  Duchenne,  as  follows : — 
By  two  fingers,  placed  just  outside  the  edge  of  one  sterno-mastoid  muscle,  the  skin  is  at 
first  drawn  slightly  iuwards ;  tliey  are  then  separated,  leaving  between  them  an  interval, 
upon  which  a  small  conical  metal  rheophore  is  pressed,  so  as  to  be  just  over  the  spot 
Avhere  the  phrenic  nerve  lies  upon  the  scalenus  anticus.  The  rheopliore  is  now  given  to  an 
assistant  to  hold,  and  the  same  procedure  is  repeated  on  the  opposite  side  of  the  neck. 
When  both  rheophores  are  fixed  the  operator  takes  one  in  each  hand.  He  passes  through 
them  a  current,  which  should  instantly  give  rise  to  a  contraction  of  the  diaphragm, 
shown  by  the  abdominal  walls  being  pushed  forwards,  while  the  lower  ribs  are  separated. 
Sometimes,  however,  the  platysma  interferes  with  this  result,  contracting  with  such 
force  as  to  jerk  the  rheophores  out  of  position ;  and  sometimes  it  is  necessary  to  shift 
them  a  little  before  one  can  succeed  in  acting  on  the  phrenic  nerves. 

Erb  recommends  a  different  method ;  he  pla,ces  one  pole  upon  the  neck,  and  the  other 
over  the  attachment  of  the  diaphragm  to  the  costal  cartilages.  Whatever  position  may  be 
adopted  for  the  rheophores,  the  stimulus  should  be  so  used  that  the  resulting  contraction 
of  the  diaphragm  maj'  fall  in  with  the  natural  respiratory  movements.  The  current 
should  be  stopped  as  soon  as  the  muscle  has  acted,  and  a  few  seconds  after  it  should  be 
reapplied. 

This  procedure  seems  to  be  of  therapeutical  value.  By  its  means 
Duchenne  succeeded  in  restoring  the  functions  of  the  diaphragm  in  a  man 
who  had  advanced  progressive  atrophy  of  other  muscles,  but  in  whom  the 
phrenic  paralysis  was  as  yet  recent. 

Orthopncea. — There  is  a  kind  of  dyspnoea  in  which  there  is  no  distress 
and  little  acceleration  of  the  breath  so  long  as  the  patient  is  either  stand- 
ing or  sitting  up  in  bed ;  but  so  soon  as  he  lies  down  difficulty  in  breathing 
is  apparent.*  That  the  diaphragm  descends  more  freely  when  the  weight 
of  the  liver  and  other  viscera  draws  aAvay  from  it,  and  that  both  sides  of 
the  chest  act  better  when  the  pressure  of  the  body  does  not  hamper  them, 
either  on  one  side  or  behind,  is  readily  understood.  It  is  as  natural  as  the 
increase  of  dyspnoea  which  follows  movement,  or  ascent  of  rising  around. 
But  it  is  not  easy  to  explain  why  the  advantage  of  an  upright  position  is 
so  much  more  marked  in  cases  of  cardiac  dyspnoea  than  in  those  of  bron- 
chitis, or  phthisis,  or  anaemia.  As  a  clinical  fact,  however,  the  marked 
form  of  orthopncea  in  which  a  patient  sitting  up  in  bed  is  able  to  converse 
easily,  but  is  quite  unable  to  lie  down,  and  can  only  sleep  propped  up  w4th 
pillows  or  in  an  arm-chair,  is  rarely  seen  except  in  cases  of  organic  disease 
of  the  heart.  It  may  sometimes  be  observed  in  emphysematous  patients, 
and  as  a  complication  of  dyspnoea  is  frequent  in  spasmodic  asthma,  in 

*  "^gri  recto  corpore  residere  cupiunt,  qui  habitus  est  ad  earn  rem  aptissimu^  " 
— AretcDi,   De  causis  et  signis  acutorum  morborum,'  lib.  ii,  cap.  1.  i 
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ascites  and  renal  dropsy,  in  grave  anaemia,  in  advanced  phthisis,  and  in 
cases  of  pleural  effusion  or  pneumothorax. 

Cheyne-Stukes  respiration. — This  is  the  title  given  by  German  writers 
to  a  curious  variety  of  dyspnoea  first  noticed  by  Dr  John  Cheyne,  of 
Dublin  ;  and  afterwards  described  by  Professor  Stokes,  who  regarded  it  as 
a  symptom  of  fatty  degeneration  of  the  heart.  It  has  also  been  called  tidal, 
cyclical,  or  periodic  dyspnoea.  An  attack  usually,  but  not  always,  begins 
with  dyspnoea ;  this  is  followed  by  a  gradual  slackening  of  the  respiratory 
movements  until  they  fail  altogether,  and  a  complete  pause  ensues  for  half 
a  minute  or  even  longer.  This  condition  of  apnoea  is  succeeded  by  slow 
and  shallow  breathing,  Avhich  gradually  quickens  and  deepens  until  it  re- 
sumes its  former  character.  The  whole  process  is  of  variable  length,  and 
is  usually  repeated  several  times  within  a  few  hours  ;  often  it  recurs  during 
several  days  or  even  for  weeks  and  months.*  The  total  interruption  of  the 
breath,  gradually  led  up  to  and  in  like  manner  gradually  recovered  from,  is 
the  essence  of  the  phenomenon. 

The  physiology  of  Cheyne-Stokes  breathing  has  been  discussed  by 
Traube,  Schiff,  Filehne,  Luciani,  Wei-theimer,  and  many  other  writers.  It 
may  be  observed  in  rabbits  and  other  animals  after  considerable  haemor- 
rhage ;  and  is  seen  clinically  in  cases  of  apoplexy,  meningitis,  and  cerebral 
tumours,  in  the  ursemic  state,  and  in  the  coma  vigil  of  extreme  anaemia  and 
of  exhaustion  from  fevers.  It  may  occur  during  chloroform  narcosis,  or  as 
a  result  of  the  morphia  habit.  It  often  comes  on  while  the  patient  is  asleep 
or  comatose,  but  sometimes  when  he  is  in  possession  of  his  faculties,  walk- 
ing about,  and  fully  aware  of  the  peculiarity  of  his  breathing.  In  other 
cases  he  will  be  sitting  reading  in  a  chair,  and  go  through  the  curious  pro- 
cess with  apparently  no  sense  of  discomfort.  The  writer  has  seen  both  con- 
ditions, one  in  a  man  of  about  thirty-six  in  the  hospital  for  Bright's  disease, 
the  other  in  an  old  gentleman  of  eighty,  who  afterwards  developed  signs  of 
chronic  renal  degeneration,  but  at  the  time  was  apparently  only  anaemic  and 
feeble  from  age.  In  this  case  the  Cheyne-Stokes  breathing  lasted,  with 
occasional  intermissions,  from  August,  1890,  to  his  death  in  May,  1891. 

The  pupils  usually  become  contracted  during  the  height  of  the  tit,  as  in 
other  conditions  of  apnoea,  but  this  is  not  constant ;  the  pulse  is  quickened 
in  the  ingravescent  stage  as  the  number  of  respirations  is  increased,  and 
subsides  with  them,  until  the  pause  follows,  when  it  becomes  slow  and 
incompressible. 

There  is  little  doubt  that  the  immediate  cause  of  this  curious  pheno- 
menon is  some  change  in  the  respiration-centre  of  the  bulb.  It  is  seldom  or 
never  observed  in  uncomplicated  diseases  of  heart  or  lungs,  and  rarely 
accompanies  marked  orthopnoea  or  severe  dyspnoea.  It  is  a  symptom  of 
nervous  origin,  and  probably  connected  with  deficiency  in  oxyhaemoglobin 
of  the  blood  supplying  the  bulb.  Its  relation  to  fatty  degeneration  of  the 
heart  is  perhaps  rather  that  both  are  results  of  anaemia  than  that  a  feeble 
circulation  causes  it,  for  it  is  very  rare  in  cases  of  cardiac  failure  from 
valvular  disease.  Its  rhythmic  character  may  be  compared  with  the 
rhythmic  rise  and  fall  in  blood-pressure,  described  by  Traube  and  Hering. 

As  a  prognostic  symptom  Cheyne-Stokes  breathing  is  very  grave.  Un- 
doubted cases  of  recovery  after  it  has  appeared  have  been  recorded,  but  as 
a  rule  it  only  comes  on  in  the  latter  stages  of  cerebral  disease,  of  anaemia, 

*  Dr  Samuel  West  published  a  remarkable  case  of  Cheyne-Stokes  breathing  in  the 
'Lancet'  for  1890,  p.  545  ;  and  Dr  J.  D.  Mann  reported  one  prolonged  for  more  than  a 
Year  (' Brain,;  1890,  p.  178). 
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uraenua,  or  choliemia,  and  points  to  exhaustion  of  the  nervous  centres  and 
to  approaching  death. 

Cough,  as  is  well  known,  always  begins  with  a  deep  inspiration ;  the 
glottis  is  then  closed,  and,  a  sudden  expiratory  effort  being  made,  the 
glottis  is  allowed  to  open,  causing  a  loud  sound,  and  allowing  a  blast  of  air  to 
pass  out,  carrying  with  it  umcus,  blood,  or  any  foreign  body  present  in  the 
air-passages.  Laryngeal  disease  may  modify  the  characters  of  cough,  giving 
it  a  hoarse,  or  rough,  or  metallic  quality,  or  rendering  it  almost  noiseless  ; 
in  fact,  a  well-sounded  cough  may  almost  be  taken  as  an  indication  that  the 
larynx  is  not  seriously  diseased. 

The  nervous  mechanism  by  which  cough  is  effected  is  reflex.  As  a 
rule,  the  irritation  which  gives  rise  to  it  starts  from  the  respiratory  mucous 
membrane,  and  leads  to  expectoration.  But  sometimes  the  most  violent 
and  repeated  efforts  of  coughing  bring  away  nothing.  The  cough  is  then 
said  to  be  dry  (/3>/^  Ken) — tussis  sicca) . 

The  air-passages  may  contain  mucus  too  viscid  and  too  firmly  adherent 
to  be  expectorated ;  or  some  part  of  the  respiratory  tract  is  slightly  inflamed, 
so  that  the  surface  is  sensitive  to  the  passage  of  air  over  it,  or  to  the  dis- 
turbance produced  by  speaking.  The  most  common  and,  so  to  speak, 
physiological  cough,  is  that  which  results  as  a  reflex  action  from  a  foreign 
body  in  the  air-passages  or  from  any  irritation  felt  as  "  tickling  "  about  the 
glottis  or  fauces.  Sometimes,  however,  the  starting-point  of  cough  is  out- 
side the  air-passages,  and  this  fact  is  of  practical  importance. 

The  following  appear  to  be  the  chief  kinds  of  cough  which  are  not  due  to 
affections  of  the  respiratory  tract. 

1.  Throat  cough. — In  animals  as  well  as  in  man,  irritation  of  the 
pharynx  produces  cough  in  many  individuals,  but  not  in  all.  There  is 
therefore  no  theoretical  difficulty  in  admitting  that  catarrh  of  the  fauces 
may  be  attended  with  cough,  without  there  being  a  corresponding  affection 
of  the  larynx  ;  but  the  parts  being  continuous  it  must  always  be  difficult,  if 
not  impossible,  to  say  that  this  is  actually  the  case,  especially  as  the  glosso- 
and  aiytseno-epiglottic  folds  and  the  lateral  edges  of  the  epiglottis  are 
among  the  most  sensitive  structures.  It  is  a  different  question  whether 
an  oedematous  and  elongated  uvula  gives  rise  to  cough  by  coming  into 
contact  with  the  parts  behind  the  base  of  the  tongue.  It  is  generally  be- 
lieved, and  many  uvulae  have  been  removed  to  cure  a  cough  for  which  no 
other  cause  could  be  discovered.  But  while  this  treatment  sometimes, 
succeeds,  its  failures  are  also  frequent. 

2.  Ear  co«yA.— That  cough  can  be  excited  by  irritation  of  the  external 
■auditoiy  meatus  has  been  known  long.  Dr  Cornelius  Fox  ('  Lancet '  for 
1867)  related  the  case  of  a  patient  who  experienced  a  feeling  of  irritation 
of  the  larynx  and  had  a  violent  suffocating  cough  whenever  he  introduced 
a  toothpick  into  the  left  ear;  while  long-continued  singing  would  cause 
him  pain  in  the  ear.  Again,  a  healthy-looking  woman,  aged  fiftv,  had 
for  eighteen  months  a  most  distressing  cough ;  as  she  was  deaf  in  the 
right  ear  the  meatus  was  examined,  and  was  found  to  contain  a  hard  plug 
of  cerumen,  and  to  have  a  small  ulcer  in  its  floor.  Almost  immediate 
relief  to  the  cough  followed  extraction  of  the  wax  and  the  application  of 
nitrate  of  silver  to  heal  the  ulcer.  In  a  patient  of  Tovnbee's  a  couo-h  was 
cured  by  the  removal  of  a  piece  of  necrosed  bone  from  the  external 
meatus  ;  and  it  is  probable  that  a  foreign  body,  such  as  a  bead  in  the  ear 
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may  set  up  a  cough.  The  afferent  nerve  in  all  such  cases  appears  to 
be  the  auriculo-temporal  branch  of  the  fifth. 

3.  Tooth  cough. — Dentists  tell  us  that  the  stunip  of  a  tooth  mfny  be  the 
starting-point  of  a  cough,  and  a  cough  in  infants  during  the  first  dentition 
has  been  known  to  cease  after  the  gums  have  been  lanced.  In  investigating 
an  obscure  case,  therefore,  the  teeth  should  not  be  forgotten. 

4.  Stomach  cough. — In  the  last  century  it  Avas  believed  that  dry  cough 
is  often  produced  by  disorder  of  the  digestive  organs.  As  often  happens  in 
like  cases,  what  has  long  since  ceased  to  be  taught  by  the  faculty  has  be- 
come an  article  of  faith  Avith  the  public.  Thus  coughs  in  children,  which 
are  really  due  to  catarrh  of  the  upper  air-passages,  are  still  commonly  re- 
ferred to  the  stomach.  Or  patients  set  down  to  the  same  cause  the  dry 
cough  of  early  phthisis,  attended  (as  it  often  is)  with  nausea  and  loss  of 
appetite  and  pain  in  the  side.  Kohts  failed  altogether  to  excite  cough  in 
animals  by  irritating  the  stomach.  He  cites  from  '  Brlicke's  Physiology  '  a 
case  in  which  a  boy  coughed  day  and  night  until  he  vomited,  whereupon 
the  cough  at  once  ceased ;  but  he  adds  that  Briicke  himself  believed  the 
starting-point  of  the  affection  to  have  been,  after  all,  something  in  the  air- 
passages,  which  became  dislodged  Avhen  the  stomach  expelled  its  contents. 

A  patient  of  Professor  Leyden  had  repeated  attacks  of  biliary  colic,  and 
every  time  became  affected  with  dry  cough  and  with  pain  in  the  right 
hypochondrium  twenty-four  hours  before  the  jaundice  set  in.  Walshe  says 
that  he  has  known  the  trifling  irritation  due  to  the  presence  of  an  Ascaris 
lumhricoides  keep  up  reflex  cough  for  several  weeks. 

5.  Pleuritic  cough. — We  are  probably  right  in  regarding  the  dry,  short, 
frequent  cough  of  pleurisy  and  pleuro-pneumorda  and  phthisis  as  reflex. 
It  accompanies  the  pain  and  the  friction-sounds  of  pleurisy,  and  disappears 
with  effusion  or  Avhen  bronchitis  supervenes. 

6.  Nervous  cough. — Kohts  found  that  he  could  sometimes  excite  cough 
in  animals  by  mechanical  or  electrical  stimulation  of  the  floor  of  the  fourth 
ventricle,  and  he  thinks  that  the  centre  for  this  reflex  act  is  situated  some- 
what higher  than  that  for  respiration.  In  hysteria,  as  is  well  known,  a 
hard,  dry,  barking  cough  is  common,  and  this  may  be  supposed  to  be 
centric  in  its  origin. 

A  remarkable  instance  of  this  was  recorded  by  Dr  John  Harley  in  the  '  Med.  Times  and 
Gazette '  for  1863,  The  patient,  a  girl  Hged  fourteen,  uttered  a  short  bark  seventy  times 
a  minute  without  intermission,  so  tliat,  according  to  calculation,  she  must  have  coughed 
40,000  or  50,000  times  in  the  course  of  the  day.  She  had  had  the  cough  a  fortnight  when 
she  came  under  observation.  She  was  treated  with  valerianate  of  zinc  and  with  a  cold 
douche  and  friction  to  the  spine,  and  in  three  days  the  cough  ceased. 

A  very  similar  case,  in  a  child  aged  eight,  was  described  by  Dr  Whytt 
more  than  a  century  ago  under  the  name  of  nervous  cough.  A  remark- 
able feature  in  each  of  these  cases  was  that  the  cough  ceased  as  soon  as 
the  patient  lay  down. 

Another  kind  of  nervous  cough  is  the  short,  frequent  cough  of  embarrass- 
ment, which  may  be  compared  with  the  fidgeting,  twirling  the  thumbs, 
playing  with  a  button  or  a  chain,  and  tapping  with  the  foot  or  finger  under 
the  influence  of  self-conscious  emotion. 

Sputa. — The  old  distinction  between  dry  and  moist  coughs  is  a  valid 
one.  When  there  is  no  secretion,  the  cough  is  either  "  reflex  "  or  "  nervous," 
or  it  is  due  to  local  inflammation  in  the  early  stage.    The  natural  course  of 
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catarrhal  inflammation,  as  seen  in  the  eye  and  the  mucous  membrane  of  the 
mouth,  is  for  a  dry  condition  to  be  succeeded  by  increased  secretion  of  mucus, 
at  first  thin,  then  more  tenacious,  and  finally,  when  "  concocted,"  as  the 
old  physicians  called  it,  muco-purulent.  The  expectoration  is  an  important 
symptom  (or  physical  si^)  of  the  kind  of  secretion  going  on  in  the  respira- 
tory tract. 

The  sputum  consists  of  mucin  in  alkaline  saline  solution,  combined 
with  leucocytes.  When  the  latter  predominate  it  is  purulent.  Air  is  more 
or  less  abundantly  mixed  with  it,  and  frothy  blood  may  be  present. 
Saliva  frequently  furnishes  the  greater  part  of  the  material  in  the  spitting- 
cup.  Fibrin,  forming  casts  from  the  larynx,  trachea,  bronchi,  or  minute 
bronchioles,  is  sometimes  obviously  present,  or  may  be  detected  by  the 
microscope.  Epithelial  cells,  usually  buccal,  fragments  of  elastic  tissue, 
and  great  variety  of  microbes — saprophytic  or  pathogenic — may  be  de- 
tected with  more  or  less  preparation.  Elastic  fibres  show  that  destructive 
processes  are  at  work — Dittrich's  plugs,  Charcot's  crystals,  and  Curshmann's 
spirals  will  be  referred  to  hereafter  (p.  1072). 

Clear  mucous  expectoration  points  to  an  early  stage  of  bronchitis  and 
tracheitis  ;  muco-purulent  to  a  later  stage  of  the  same,  or  to  the  bronch- 
itis of  phthisis  ;  abundant  frothy  untenacious  sputum  to  bronchorrhoea  ; 
pure  pus  to  rujjture  of  an  empyema,  or  if  foul  and  expectorated  at  inter- 
vals, to  bronchiectasis.  Expectoration  of  pure  blood,  if  disease  of  the 
heart  and  aorta  and  of  the  blood  itself  is  excluded,  is  an  almost  certain 
sign  of  phthisis  ;  tenacious  sputuin  with  blood  tingeing  it  "  rusty,"  golden- 
yellow,  red,  or  green,  is  the  characteristic  sign  of  lobar  pneumonia ; 
while  mere  streaks  of  blood  usually  come  from  the  larynx  or  fauces. 
Nummular  sputa  are  frequently  seen  in  phthisis,  but  are  far  from  charac- 
teristic of  it. 

It  must  be  remembered  that  children  under  ten  very  rarely  expectorate, 
and  up  to  thirteen  or  fourteen,  as  well  as  in  old  age,  the  same  inability  is 
often  met  with.  In  such  cases,  when  the  contents  of  the  stomach,  are 
vomited,  the  presence  of  characteristic  sputum  may  sometimes  be  recognised. 

Pain  is  a  symptom  of  various  thoracic  diseases,  but  it  may  also  be  re- 
ferred to  the  chest  without  other  indication  of  disease. 

Walshe  speaks  of  "  pains  deeply  felt  within  the  chest,  and  shooting  in 
the  direction  of  the  pulmonary  branches  of  the  vagi  and  sympathetic,"  as 
existing  "  independently  of  any  other  deviation  from  health,  not  only  local 
but  general."  He  also  refers  to  "various  anomalous  and  more  or  less 
painful  sensations,  felt  deeply  within  the  chest  by  phthisical  patients." 
These  may  be  called  pulmonary  neuralgia. 

But  in  the  large  majority  of  cases  thoracic  pain  is  referred  to  the  walls 
of  the  chest,  and  especially  to  the  infra-mammary  or  infra-axillary  region. 
Various  names  are  given  to  pain  in  these  situations,  according  to  the  views 
held  ^vith  regard  to  its  nature.  This  pain  in  the  side  "  may  be  called 
"  pleurodynia,"  "  thoracic  myalgia,"  or  "  intercostal  neuralgia." 

It  is  sometimes  difficult  to  determine  whether  a  pain  in  the  side  is  due 
to  pleurisy,  anaemia,  mitral  disease,  or  gastric  disturbance.  The  stomach 
seems  to  be  sometimes  its  starting-point  when  it  is  on  the  left  side,  which 
is  most  often  the  case.  The  same  is  true  of  the  pleurodynia  of  cardiac 
disease  and  of  chlorosis.  Another  frequent  cause  is  ovarian  irritation, 
especially  in  hysterical  women.    Caries  of  the  spine,  too,  must  be  thouf^ht 
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of,  and  we  must  remember  that  a  pain  in  the  side,  if  recent,  may  depend  on 
an  attack,  of  shingles.  Nor  must  we  forget  the  possible  presence  of  disease 
or  injury  of  a  rib. 

In  July,  1877,  I  was  consulted  by  a  lady,  the  wife  of  an  old  schoolfellow,  who  told  me 
that,  having  had  a  cough  all  the  previous  winter,  she  had  one  night  felt  something  crack 
in  her  left  side  while  she  was  coughing.  Ever  since  then  she  had  suffered  from  a  con- 
tinuous gnawing  pain  there.  On  examining  the  side  there  was  considerable  enlargement 
of  one  of  the  lower  ribs,  which  seemed  to  be  clearly  the  callus  of  a  fracture.  She  some- 
times felt  pain  in  the  side  towards  night  when  fatigued,  and  changes  of  weather  seemed  to 
increase  it. 

In  a  lecture  reported  in  the  '  Lancet '  for  1882,  the  late  Mr  Marshall  related  the  case  of 
a  woman  aged  thirty-five,  who  in  the  severe  weather  of  the  spring  of  1881  caught  cold, 
shivered,  and  was  attacked  first  with  pain  in  the  left  side  and  then,  a  month  later,  no  less 
severely  in  the  right.  Mr  Marshall  found  two  firm  oblong  swellings,  one  along  the  lower 
border  of  the  right  fifth  rib,  and  the  other  at  a  corresponding  spot  on  the  left  eighth  rib. 
When  they  were  pressed  upon  she  experienced  acute  pains  shooting  through  to  her  back. 
They  gradually  softened  into  abscesses  and  were  opened,  when  parts  of  each  rib  were 
lound  to  be  eroded  and  softened.  Ultimately  some  pieces  of  dead  bone  came  away,  and  she 
recovered  well. — C.  H.  F. 

Tuberculous  and  syphilitic  periostitis  must  also  be  borne  in  mind,  al- 
though both  are  less  common  in  the  case  of  the  ribs  than  of  the  sternum. 

In  describing  the  diseases  of  the  Chest,  the  order  followed  will  be — 
Bronchitis,  with  pulmonary  collapse,  Emphysema  and  Bronchiectasis ; 
Pleurisy,  Empyema,  and  Pneumothorax ;  Pnexmionia,  Broncho-pneumonia, 
and  Cirrhosis  of  the  lung,  with  pulmonary  Syphilis  and  Gangrene  ;  pulmo- 
nary Tuberculosis  or  Phthisis,  and,  lastly,  the  functional  disorders  of  respira- 
tion known  as  Spasmodic  Asthma  and  Hay-fever. 
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"  Forte  si  tussire  occeperit,  iie  sic  tussiat, 
Ut  cuiquam  linguam  in  tussiendo  proforat." 

Plautus,  'Asinaria,'  iv,  1. 

History — General  symptoms:  cough,  pain,  expectoration,  dyspncca — Physical 
signs  :  rhonchus,  sibilus,  rales — Diagnosis— Morbid  anatomy  in  recent  and 
prolonged  cases. 

Acute  Bronchitis — Capillary  Bronchitis — Its  symptoms  and  prognosis — Pul- 
monary collapse — Its  production  and  relation  to  hroncho-pneumonia. 
Chronic  Bronchitis — Symptoms —  Varieties — Sequelce. 

Emphysema — 7^5  anatomy  and  origin,  expiratory  and  inspiratory — Atrophic 

emphysema — Symptoms  and  signs  of  emphysema. 
Bronchiectasis,  fusiform  and  saccular — Foetid  bronchitis. 
Etiology,  prognosis,  and  treatment  of  bronchitis  generally. 
Plastic  bronchitis — Its  rarity — Anatomy,  course,  and  symptoms — Treatment.  ■ 

Definition. — An  inflammation  of  the  mucous  membrane  of  the  air- 
passages,  particularly  of  the  trachea,  bronchi,  bronchia,  and  bronchioles. 

The  disease  now  called  bronchitis*  is  very  common  in  our  climate,  and 
the  name  familiar,  but  it  does  not  appear  in  medical  literature  before  its 
introduction  in  1812  by  Peter  Frank  in  Germany,  and  in  1814  by  Badham 
in  England.  Previously  the  disease  was  known  as  "  a  cough,"  "  a  catarrh," 
or  "  a  defluxion  on  the  breast."  Sydenham  separated  the  more  severe 
forms  from  pnemnonia  as  "  peripneumonia  notha." 

The  upper  limit  of  bronchitis  may  be  taken  as  the  glottis,  for  in  the  most 
frequent  form  of  catarrhal  bronchitis  the  larynx  and  trachea  are  involved, 
and  the  Greek  term  /Spoyx^^  denoted  the  larynx  as  well  as  the  trachea. 
Laryngitis,  however,  is  a  necessary  term  for  several  forms  of  local  disease, 
even  though,  as  in  diphtheria,  the  process  seldom  stops  in  the  larynx,  but 
descends  to  the  trachea  and  bronchi.  The  lower  limit  is  probably  best  fixed 
at  the  entrance  of  the  bronchial  tubes  into  the  lobules,  excluding  the  intra- 
lobular air-passages,  and  is  marked  by  the  columnar  ciliated  epithelimn  and 
muscular  fibres.  Most  cases  of  bronchitis  are  tracheitis,  with  secondary 
inflammation  of  the  larger  bronchial  tubes. 

"When  the  disease  is  severe  and  extensive,  it  is  often  called  "  capillary 

*  The  word  is  formed,  like  so  many  others,  on  the  analogy  of  pleuritis.  Derived  from 
/Jpoyxoc.  the  windpipe,  bronchitis  properly  signifies  any  disease  of  that  organ,  liut  by 
usage  the  termination  carries  with  it  the  notion  of  inflammation,  as  in  peritonitis,  orchitis, 
and  enteritis. 
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bronchitis,"  but  there  are  no  bronchioles  so  minute  as  the  hxrgest  capil- 
laries, and  it  is  probable  that  most  of  the  cases  so  designated  are  really 
cases  of  bronchitis  complicated  by  lobular  (catarrhal)  pneumonia. 

The  term  Bronchitis,  without  qualification,  is  usually  applied  to  catar- 
rhal inflammation,  and  does  not  imply  either  plastic  exudation  or  ulcera- 
tion. There  are  many  forms  of  bronchitis ;  and  these  differ,  both  in  sym- 
ptoms and  in  course.  We  will,  therefore,  first  enmnerate  the  symptoms  and 
physical  signs  which  belong  to  all  alike,  and  afterwards  give  separate 
accounts  of  the  more  iznportant  varieties. 

Common  symptoms. — Foremost  among  the  general  symptoms  is  cough. 
This  is  never  absent,  and  it  is  often  severe,  with  a  loud,  barking,  or  ringing 
character.  It  may  consist  of  isolated  explosions,  succeeding  one  another 
more  or  less  regularly,  and  sometimes  with  extreme  frequency.  Or  it  may 
occur  in  paroxysms,  which  often  end  in  retching  or  actual  vomiting.  It 
becomes  more  troublesome  Avhen  the  patient  lies  down,  and  often  comes  on 
Avhen  he  first  gets  up  in  the  morning,  owing  to  accumulation  of  secretion  in 
the  air-passages  during  the  night. 

Many  patients  complain  of  a  raw,  rough,  or  sore  feeling  behind  the 
sternum  ;  and  the  cough  may  give  rise  to  more  or  less  myalgia  in  the 
thoracic  walls.  Not  infrequently  this  muscular  pain  is  felt  at  the  epi- 
gastrium ;  but  another  cause  of  epigastric  oppression  is  fulness  of  the  right 
side  of  the  heart  or  sometimes,  perhaps,  of  the  liver,  from  obstruction  to 
the  venous  circulation.  The  irritation  which  sets  the  cough  up  is  often 
definitely  referred  to  some  one  spot  along  the  course  of  the  trachea ;  some- 
times there  is  only  a  vague  tickling  sensation,  which  cannot  be  localised, 
and  often  the  cough  causes  a  sharp  cutting  pain  in  the  fauces  for  the 
moment.  But  the  chief  distress  of  bronchitis  is  not  pain,  comparable  in 
severity  to  that  of  pleurisy,  colic,  or  neuralgia,  but  inability  to  sleep  or  even 
to  lie  still,  and  difficulty  in  relieving  the  irritation  by  free  expectoration. 

The  sputtim.  in  Bronchitis — if  we  except  the  remarkable  variety  known 
as  plastic  or  fibrinous — is  tolerably  uniform  in  character.  At  first  it  is 
absent,  then  thin  mucus  collects,  with  occasional  pellets  of  viscid  consist- 
ence ;  gradually  this  contains,  instead  of  a  few  mucus-corpuscles  (small  uni- 
nuclear leucocytes),  numerous  large  granular  cells  Avith  tripartite  nucleus  ; 
and  as  these  increase  the  secretion  becomes  looser,  inore  abundant,  and  more 
yelloAV,  and  is  called  muco-purulent.  As  the  catarrh  subsides,  the  secretion 
diminishes  again  in  amount,  loses  its  yellow  colour,  and  acquires  the  charac- 
ter of  large  pellets  of  mucus  of  iron-grey  colour  from  the  particles  of  carbon 
inhaled  wherever  the  smoke  of  chimneys  defiles  the  air. 

Another  symptom  in  all  severe  cases  of  bronchitis  is  dyHpncea.  It 
depends  on  the  mechanical  obstruction  in  the  small  tubes  to  the  entrance  of 
air  into  the  pulmonary  vesicles. 

Riegel  seems  to  have  first  drawn  attention  t-o  the  fact  that  in  all  affec- 
tions of  the  bronchioles  the  dyspnoea  is  expiratory  rsither  than  inspiratory. 
Sometimes  the  act  of  inspiration  is  quite  short  and  easy,  while  that  of  ex- 
piration is  difficult  and  much  prolonged  ;  sometimes  they  are  both  embar- 
rassed ;  but  inspiration  appears  never  to  be  alone  impeded  in  bronchitis,  as 
it  often  is  in  affections  of  the  larynx  or  trachea.  This  special  tendency  to 
expiratory  dyspnoea,  when  the  smaller  air-tubes  are  inflamed,  can  scarcely 
•depend  on  paresis  of  the  muscular  fibres  of  the  bronchia,  since  their  con- 
traction is  but  slow. 
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Another  peculiarity  of  the  breathinjj,  which  may  often  be  noticed  in 
children,  is  that  each  expiration  is  instantly  followed  by  an  inspiration,  the 
pause  in  the  act  of  breathing  taking  place  at  the  end  of  each  inspiration 
and  not  at  the  end  of  expiration,  as  it  does  normally. 

In  some  severe  cases  there  is  orthopnoea,  so  that  the  patient  must  be 
propped  up  with  pillows,  but  this  is  usually  an  indication  that  there  is 
emphysema  beside  bronchitis. 

When  dyspnoea  is  considerable  there  is  more  or  less  lividity  or  cyanosis. 
This  shows  itself  in  the  face  and  hands.  In  extreme  cases  the  face  becomes 
turgid,  flushed,  and  bloated  ;  the  veins  of  the  neck  are  dilated  and  throb- 
with  each  pulsation  of  the  right  ventricle  ;  and  the  superficial  veins  gene- 
rally are  fuller  than  natural.  This  condition  of  venous  congestion  contrasts, 
with  the  pallor  which  also  accompanies  the  dyspnoea  of  phthisis,  of  diph- 
theria, of  cardiac  and  of  renal  disease. 

Physical  signs. — The  signs  of  bronchitis  are  less  numerous  than  those 
of  almost  any  other  disease  of  the  chest.  They  are  mainly  auscultatoiy,  for 
the  percussion-sound  is  quite  unaltered  unless  the  case  is  complicated  with 
pleural  effusion  or  with  a  secondary  complication,  as  emphysema,  or  col- 
lapse, or  broncho-pneumonia. 

The  pulmonary  murmur  is  but  slightly  altered  in  character,  if  at  all ; 
but  it  is  often  replaced  by  adventitious  sounds.  In  some  cases,  and  those 
not  the  least  grave,  the  respiratory  sounds  become  faint  and  indistinct ; 
or  occasionally  they  may  be  absent  over  a  part  of  the  lung,  from  the  corre- 
sponding bronchial  tube  being  plugged  by  mucus.  In  this  case  one  can 
usually  bring  back  the  breath-sounds  at  that  point  by  making  the  patient 
cough. 

Sometimes  in  bronchitis  the  inspiratory  murmur  becomes  louder  and 
perhaps  rougher  in  quality,  and  expiration  may  be  accompanied  by  a  similar 
sound.  This  is  sometimes  erroneously  called  bronchial  breathing.  The 
latter  has  a  blowing  character,  possesses  tone,  and  is  strictly  limited  to- 
certain  parts  of  the  chest  ;  moreover  bronchial  breathing,  except  over  the 
sternum  and  between  the  scapulae,  is  accompanied  by  more  or  less  dulness 
on  percussion.  It  cannot  be  too  strongly  impressed  on  those  who  are  learn- 
ing the  use  of  the  stethoscope  that  neither  bronchial  breathing  nor  any  of 
its  modifications  occur  in  uncomplicated  bronchitis.  Nor  is  the  vocal  reson- 
ance in  any  way  altered. 

The  adventitious  sounds  which  occur  in  bronchitis  a-re  those  that  have 
been  already  discussed,  under  the  names  of  "  rhonchus "  and  "  sibilus  " 
(p.  1034),  and  "  rales  "  (p.  1035).  Rhonchus  (or  "  sonorous  rhonchus  ")  is  a 
loud,  continuous  snoring,  grunting,  or  cooing  noise,  often  audible  by  the 
patient  himself  and  by  those  about  him,  and  due  to  vibrations  that  can  often 
be  felt  by  the  hand  placed  upon  the  surface  of  his  chest.  It  is  formed  in 
the  trachea  and  larger  bronchi,  and  its  cause  is  the  presence  of  a  mass  of 
viscid  mucus  partly  obstructing  the  entrance  of  air,  and  producing  a  veine 
fluide.  The  proof  of  this  is  that  it  can  very  generally  be  made  to  disappear, 
at  least  for  a  time,  by  the  patient's  coughing.  Indeed,  it  comes  and  goes 
of  its  own  accord,  being  heard  first  in  one  part  of  the  chest  and  then  in 
another,  as  mucus  happens  to  accumulate  in  different  branches  of  the  bron- 
chial tree. 

Sibilus  (or  "  sibilant  rhonchus,"  as  some  prefer  to  term  it)  is  a  high- 
pitched,  continuous,  whistling  sound.  It  is  formed  in  the  smaller  bronchi, 
and  is  of  graver  import  than  rhonchus,  since  inflammation  of  the  smaller 
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air-passages  is  more  dangerous  than  that  of  the  larger.  It  seems  to  be  due 
to  narrowing  of  the  calibre  of  the  affected  tubes,  either  from  partial  obstruc- 
tion by  mucus,  or  from  swelling  of  their  lining  membrane.  In  either  case, 
it  cannot  be  got  rid  of  by  coughing,  and  usually  remains  in  the  same  spot 
for  hours  or  days  altogether. 

Many  terms  have  been  employed  to  denote  the  particular  quality  of 
these  continuous  "  dxy  sounds."*  Sometimes  they  resemble  "  snoring,"  as 
the  term  rhonchus  would  imply,  sometimes  the  hoarse  "  cooing  "  of  a  wood- 
pigeon  ;  often  they  are  high-pitched  and  musical  like  a  box  of  pipes,  some- 
times deep  in  tone,  like  the  bass  notes  of  the  organ,  and  sometimea 
"  wheezing,"  "  squeaking,"  or  "  whistling." 

These  rales,  or  interrupted  additional-sounds,  which  accompany  bron- 
chitis, are  decidedly  less  frequent  and  characteristic  than  the  "  diy  "  sounds, 
and  may  be  of  eveiy  variety,  from  gurgling  or  "  bubbling  "  rales  d  grosses 
hulles,  to  small  submucous  rattles.  But  they  are  never  "  consonating," 
inasmuch  as  the  lung-tissue  round  the  tubes  in  which  they  are  formed  still 
remains  spongy.  If  rales  are  not  universally  distributed  through  the  lungs, 
they  are,  as  a  rule,  most  marked  over  the  lower  lobes,  and  behind  rather 
than  in  front.  Signs  that  might  suggest  the  presence  of  bronchitis  in  the 
upper  lobes  only — especially  if  limited  to  the  upper  lobe  on  one  side — should 
always  arouse  a  strong  suspicion  of  phthisis. 

It  is  worthy  of  mention  that  sometimes  no  rales  can  be  detected  in 
cases  in  which  the  profuse  exj^ectoration  would  certainly  have  led  one  to 
expect  them — only  drv'  sounds  are  audible. 

Diagnosis. — The  symptoms  and  physical  signs  above  enumerated  are 
not  sufficient  to  justify  a  final  diagnosis  of  bronchitis.  We  must  add  certain 
negative  points  by  which  the  presence  of  other  affections  of  the  air-passages 
or  lungs  is  excluded.  Particularly  in  cases  of  which  the  clinical  history 
makes  it  not  impossible  thai  the  lung  may  contain  scattered  tubercles,  great 
caution  must  be  exercised  in  forming  an  opinion.  Sometimes,  but  very 
rarely,  the  occurrence  of  secondary  nodules  of  a  malignant  new  growth  in 
the  lungs  offers  another  chance  of  error.  The  absence  of  more  than  slight 
pyrexia,  the  absence  of  blood-discs  from  the  sputa,  and  the  absence  of  con- 
sonating rales,  are  some  of  the  negative  facts  which  point  to  bronchitis. 

The  difficulty  is  not  so  much  in  saying  that  bronchitis  is  present  as  in 
determining  whether  it  is  the  primary  affection,  or  only  a  complication. 
For  it  is  exceedingly  apt  to  arise  in  the  course  of  a  great  variety  of  diseases 
— as  measles,  enteric  fever,  rickets,  phthisis,  organic  lesions  of  the  heart, 
and  Bright's  disease. 

Morhid  anatomy. — In  mucous  membranes,  as  in  the  skin,  the  morbid 
appearances  produced  by  inflammation  are  far  less  conspicuous  after 
death  than  during  life  ;  and  a  reason  why  this  is  eminently  the  case  with 
the  bronchial  mucous  membrane  is  afforded  by  the  ab\mdance  of  elastic 
fibres  in  its  structure.  In  many  acute  cases  there  is  redness  and  swelling  of 
the  mucous  membrane,  with  a  velvety  appearance ;  in  many  every  part  of 
the  air-passages,  up  to  the  trachea,  is  filled  with  a  yellow  or  brownish  opaque 
secretion.  But  it  is  sometimes  far  from  easy  to  determine  the  presence  of 
bronchitis  at  an  autopsy.  A  good  method  of  detecting  muco-pus  in  the 
smaller  tubes  is  to  slice  off  the  edge  of  the  lung,  and  press  the  tissue  towards 
the  cut  surface,  when  a  yellow  bead  appears  at  each  little  orifice. 

*  As  above  explained  (p.  1045),  the  terms  "dry"  and  "moist,"  as  applied  to  sounds, 
are  misleading,  and  the  metonymy  is  almost  absurd,  but  usage  is  very  difficult  to  alter. 
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The  histological  changes  in  bronchitis  have  been  carefully  studied,  but 
they  are  not  always  marked.  Socoleff  ('  Virchow  s  Archiv,'  vol.  Ixix)  exa- 
mined artificial  bronchitis  in  dogs  and  in  rabbits  produced  by  insufflation  of 
bichromate  of  potass  or  of  a  weak  solution  of  chromic  acid.  Hamilton 
(•  Practitioner,'  1879)  studied  cases  in  the  yost-iyiortem  room  of  the  Edin- 
burgh Royal  Infirmary.  Both  obsei-vers  are  agreed  that  a  very  early  change 
is  the  detachment  of  the  ciliated  epithelium,  which  seems  to  be  thrown  off  in 
flakes,  and  which  remains  absent  during  the  whole  course  of  the  disease,  to 
be  regenerated  when  recovery  takes  place.  In  a  young  man  who  died  of 
opium-poisoning,  in  from  ten  to  sixteen  hours,  the  ciliated  cells  were  already 
to  a  great  extent  shed.  Many  undergo  fatty  degeneration ;  others,  no 
doubt,  are  expectorated  ;  others  are  inhaled  into  the  smaller  air-tubes,  where 
they  may  be  seen  lying  in  large  detached  masses  among  the  other  catarrhal 
products.  There  is  an  obvious  analog}^  between  this  exfoliation  of  the 
columnar  layer  of  the  bronchial  epithelium  and  desquamation  of  the  cuticle 
from  inflammation  of  the  skin. 

During  the  further  progress  of  the  attack  the  basement  membrane  is 
covered  only  by  a  layer  of  flat  cells,  from  which  there  project  here  and 
there  pyriform  or  oval  corpuscles,  of  transitional  character,  which  are 
covered  by  a  more  or  less  abundant  mass  of  leucocytes,  embedded  in  a 
mucoid  fluid.  A  point  on  which  Hamilton  lays  stress  is  that  the  basement 
membrane  itself  becomes  thickened  and  swollen,  apparently  from  oedema. 

In  all  but  very  early  and  very  slight  cases  of  bronchitis  the  mucous  or 
submucous  tissues  are,  in  their  whole  substance,  more  or  less  filled  with, 
leucocytes,  which  collect  in  lines  along  the  lymph-spaces  betw  een  the  fibrous 
bundles  and  around  the  vessels.  Both  Hamilton  and  Socoleff  are  convinced 
that  the  leucocytes  which  appear  in  such  large  numbers  upon  the  free  sur- 
face of  the  mucous  membrane  are  not  derived  by  emigration  from  the  blood- 
vessels, but  are  formed  by  germination  from  the  flat  cells  that  lie  imme- 
diately in  contact  -with  the  basement  membrane.  Socoleff's  chief  reason 
for  maintaining  this  opinion  was  that  in  animals  killed  twenty-four  hours 
after  the  commencement  of  the  morbid  process,  he  found  leucocytes  on  the 
free  surface  of  the  mucous  membrane,  although  its  substance  was  at  that 
time  entirely  free  from  them.  Hamilton  insists  on  the  difficulty  which 
leucocytes  derived  from  the  blood  would  have  in  traversing  the  thickened 
basement  membrane,  and  on  the  fact  that  in  his  preparations  he  could  dis- 
cover no  indication  that  this  was  taking  place.  But  it  is  perhaps  worthy 
of  notice  that  Socoleff  himself  figures  ciliated  epithelial  cells  having  in  their 
interior  red  blood-discs,  which  must  have  made  their  way  through.  And 
one  naturally  hesitates  to  accept  observations  made  upon  deep-seated  tissues, 
as  overthrowing  the  results  of  investigations  made  upon  the  cornea  and 
other  superficial  structures  (cf.  vol.  i,  p.  45). 

An  important  change  occurs  in  the  mucous  glands.  They  become 
swollen  so  as  to  be  sometimes  as  large  as  hemp-seeds,  according  to  Riegel. 
Their  epithelium  undergoes  very  active  proliferation,  and  the  newly-formed 
cells  become  distended  with  mucin,  and  appear  to  be  the  source  of  the  mucus 
that  forms  a  large  part  of  bronchitic  expectoration.  This  mucus,  however, 
becomes  mixed  with  leucocytes  and  epithelial  cells  of  "  transitional  "  form, 
as  well  as  with  saliva  and  air-bubbles. 

When  bronchitis  has  existed  for  a  great  length  of  time  before  death,  the 
changes  found  after  death  are  somewhat  different.  The  mucous  membrane 
is  often  pale  and  grey,  with  but  few  vessels  visible.    In  many  cases  it 
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presents  a  number  of  delicate  longitudinal  ridges,  which  Kindfleisch  has 
shown  to  consist  of  an  overgrowth  of  connective  tissue,  containing  numerous 
cells,  and  bundles  of  elastic  fibres  running  in  various  directions.  According 
to  Hamilton  the  muscular  coat  is  sometimes  found  to  be  hypertrophied, 
sometimes  atrophied.  The  cartilages  shrink  and  disappear,  undergoing  the 
same  change  which  occurs  in  articular  cartilage,  namely,  the  absorption  of 
the  matrix  from  the  periphery  inwards,  with  the  formation  of  "  medullary 
spaces  "  filled  with  leucocytes.  In  many  cases  the  mucous  glands  also  are 
destroyed.  At  an  earlier  period  their  orifices  are  widely  dilated,  giving  the 
mucous  membrane  a  minutely  pitted  appearance  when  looked  at  with  a 
good  light ;  and  sometimes  they  become  infiamed,  forming  minute  funnel- 
shaped  ulcers. 

Acute  Bronchitis. — The  ordinary  "  idiopathic "  inflanmiation  of  the 
trachea  and  larger  bronchial  tubes  is  clinically  part  of  the  catarrh  or 
cold  "  affecting  the  respiratory  organs,  which  is  one  of  the  commonest 
accidents'  of  the  colder  and  damper  climates. 

The  throat  (i.  e.  the  fauces)  is  commonly  the  first  to  feel  the  eflfects  of 
a  "  chill ; "  then  comes  coryza  and  inflammation  of  the  nasal  passages, 
often  spreading  upwards  into  the  frontal  sinuses  and  conjunctiva.  Before 
this  "  weeping  "  stage  is  over,  the  larynx  is  affected,  as  is  shown  by  hoarse- 
ness or  aphonia,  and  then  the  catan'h  spreads  downwards. 

As  in  the  other  regions,  the  mucous  membrane  is  probably  at  first  dry 
and  "  irritable,"  next  swollen  and  hypersemic,  and  then  abundant  mucus  is 
poured  out  with  relief  to  the  raw  feeling  "  and  painful  dry  cough.  Gra- 
dually more  pus  cells  appear  in  the  expectoration,  the  cough  becomes  looser,, 
and  the  patient  easier. 

In  a  sharp  attack  the  cough  is  often  very  distressing,  and  especially 
violent  when  the  patient  attempts  to  lie  down ;  he  complains  of  a  raw 
sensation  behind  the  sternum ;  and  pressure  upon  the  trachea  may  not  only 
be  painful,  but  may  at  once  excite  cough. 

The  violence  of  the  cough  often  causes  severe  headache,  increased  with 
each  paroxysm,  and  the  patient's  sleep  is  seriously  impaired.  This  form 
of  the  disease,  however,  is  not  dangerous  if  it  is  confined,  as  in  the  great 
majority  of  cases  it  is.  to  the  trachea  and  larger  bronchi.  In  most  cases 
the  expectoration  gradually  diminishes  and  the  patient  is  well  in  a  week  or 
ten  days. 

In  others,  however,  cough  still  recurs  every  morning  when  the  sputum 
accumulated  during  the  night  is  brought  up  ;  and  this  lasting  until  a  f  reslv 
"  cold  "  brings  on  a  fresh  accession  of  catarrh,  the  acute  gradually  becomes  a 
chronic  complaint. 

Capillary  form. — Very  different  is  the  course  of  acute  bronchitis  when 
it  attacks  the  bronchioles  throughout  the  lungs,  for  this  may  be  one  of  the 
most  rapidly  fatal  of  all  diseases.  The  word  is  a  misnomer,  and  the  old 
term  "  Suffocative  Catarrh  "  would  be  better. 

It  usually  is  the  result  of  previous  bronchitis  affecting  the  larger  tubes, 
but  occasionally  is  primary  and  sets  in  with  a  sensation  of  chilliness,  or  less 
frequently  with  a  rigor,  which  may  be  repeated.  The  degree  of  pyrexia 
varies  ;  the  temperature  may  range  up  to  104°,  especially  in  children  ;  more 
often  it  is  at  a  lower  level :  and  it  does  not  run  any  typical  course.  The 
head  and  the  upper  part,  of  the  body  become  covered  with  sweat.  The- 
hands  and  the  surface  generally  feel  hot,  and  the  face  is  more  or  less  flushed.. 
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The  pulse  is  frequent,  sometimes  so  frequent  that  it  cannot  be  counted.  It 
is  often  tense  and  full,  perhaps  from  contraction  of  the  systemic  arterioles. 

But  the  most  prominent  symptom  of  this  form  of  bronchitis  is  the  dys- 
pnoea. The  patient  sits  up,  with  chest  heaving  and  Avith  nostrils  quiver- 
ing, unable  to  utter  more  than  two  or  three  words  at  a  time,  using  his 
shoulders  and  arms  in  violent  efforts  to  breathe.  On  carefully  inspecting 
the  thoracic  movements,  one  finds  that  there  is  a  great  obstacle  to  the 
entrance  of  air  into  the  lungs.  The  epigastric  and  hypochondriac  regions 
of  the  abdomen  recede  at  every  inspiration ;  in  children  all  the  lower  ribs 
and  lower  part  of  the  sternum  may  be  forcibly  sucked  in.  The  supra-clavi- 
cular and  the  supra-sternal  spaces  also  recede,  but,  on  the  other  hand,  as 
Seitz  pointed  out,  the  upper  ribs  often  remain  almost  motionless  in  a  posi- 
tion w^hich  is  that  of  a  forced  inspiration,  giving  to  the  corresponding  part 
of  the  chest  a  vaulted  shape. 

The  cough  of  suffocative  bronchitis  is  often  exceedingly  harassing.  At 
first  it  is  usually  dry,  there  being  nothing  in  the  air-passages  to  be  ex- 
pectorated. Afterwards  it  is  accompanied  by  more  or  less  abundant 
i?putuni.  The  secretion  of  the  inflamed  bronchial  mucous  membrane  goes 
through  stages  very  similar  to  those  that  may  be  obsei-ved  during  the 
progress  of  a  cold  in  the  head,  or  the  ordinary  bronchitis  above  described. 
The  dry  stage  sometimes  lasts  several  days,  or  even  throughout  the  whole 
duration  of  the  disease.  But  it  must  not  be  forgotten  that  infants  and 
children  as  old  as  ten  or  twelve  years  swallow  whatever  they  cough.  In, 
older  patients,  when  sputum  first  appears,  it  is  as  a  rule  scanty,  and  dis- 
lodged with  great  difficulty,  the  patient  perhaps  coughing  many  times  in 
rapid  succession,  until  he  is  purple  in  the  face,  before  he  can  get  relief  by 
bringing  up  a  translucent  pellet  of  mucus.  But  in  other  cases  the  spitting- 
jar  becomes  filled  in  a  few  hours  with  a  considerable  quantity  of  a  greyish- 
white  glairy  liquid,  which  has  numerous  air-bubbles  entangled  in  it.  Under 
the  microscope  this  kind  of  sputum  is  found  to  contain  remarkably  few 
leucocytes  or  epithelial  cells. 

As  already  remarked,  in  bronchitis  the  tubes  cease  for  the  time  to  be 
lined  with  columnar  epithelium.  It  is  therefore  probable  that  when,  a  few 
cells  of  that  type  are  seen  in  the  matters  expectorated  (except  at  the  very 
commencement  of  the  disease)  they  have  been  derived  from  healthy  and  not 
from  inflamed  parts  of  the  air-passages,  just  as  flat  epithelial  cells  are  often 
seen  which  come  from  the  throat  or  the  mouth. 

Event. — In  many  cases  the  inflammatory  exudation  accumulates  so  as  to 
threaten  death  by  suffocation.  Rales  become  audible  all  over  the  chest,  and 
are  so  loud  that  no  trace  of  the  vesicular  murmur  can  be  anywhere  detected. 
Indeed,  they  are  often  heard  at  a  distance  from  the  patient.  Still  more 
important  as  a  Avarning  of  danger  is  the  supervention  of  cyanosis  ;  the 
cheeks,  the  lips,  and  the  hands  assume  first  a  faint  lilac,  and  finally  a  leaden 
colour ;  the  blood  is  no  longer  duly  aerated,  and  a  condition  of  asphyxia  has 
begun.  At  the  same  time  the  alas  nasi  open  with  each  inspiration,  like  the 
nostrils  of  a  blown  horse.  The  respirations  also  rise  in  number,  till  they 
become  three  or  four  times  more  frequent  than  in  health. 

A  still  graver  symptom  is  the  failure  of  effort  on  the  part  of  the  respira- 
tory muscles;  the  breathing  gradually  becomes  more  and  more  shallow, 
until  at  last  it  may  be  represented  only  by  a  slight  flickering  movement  of 
a  few  of  the  ribs,  or  by  a  faint  jerking  contraction  of  the  diaphragm.  With 
this,  too,  the  patient  ceases  to  be  conscious  of  the  necessity  for  active  breath- 
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ing.  Instead  of  remaining  upright  he  sinks  down  in  bed,  witli  his  head  in 
any  chance  position.  His  mind  may  wander  for  a  time,  and  then  he  becomes 
unconscious.    Sometimes  death  is  preceded  by  respiratory  convulsions. 

Prognosis. — As  a  rule,  if  acute  bronchitis  ends  fatally,  it  does  so  by 
spreading  to  the  smaller  tubes  or  to  the  air-vesicles  themselves.  In  some 
rare  cases  the  patient  succumbs  within  twenty-four  or  forty-eight  hours  ; 
but  it  not  infrequently  happens  that  when  the  disease  has  apparently  been 
subsiding  favourably,  a  relapse  occurs  which  puts  an  end  to  all  hope  of 
recovery. 

In  very  old  persons  the  prognosis  is  always  grave ;  it  is  so  likewise  in 
those  who  are  very  fat,  or  who  are  already  weakened  by  previous  illness, 
or  who  have  progressive  muscular  atrophy  affecting  the  shoulder  or  trunk 
muscles,  or  any  considerable  deformity  of  the  spine  or  of  the  chest.  Pri- 
mary bronchitis  also  is  less  dangerous  than  when  it  complicates  pneiunonia, 
disease  of  the  heart  or  kidneys,  or  one  of  the  exanthems — particularly  small- 
pox. 

In  infants,  the  chance  of  recovery  is  better  in  proportion  to  the  age  ; 
while  the  gravity  of  the  disease  is  greatly  increased  by  the  presence  of 
rickets.  We  must  not,  however,  give  a  wholly  unfavourable  prognosis 
even  for  the  most  severe  cases  in  children.  It  is  surprising  how^  rapid  may 
be  both  the  pulse  and  the  breathing,  for  two  or  three  days  together,  in 
those  who  ultimately  recover.  This  is  one  of  the  diseases  in  which,  as  an 
old  practitioner  once  told  the  writer,  one  must  never  give  up  a  child  until 
it  is  in  its  coffin. 

Complications. — In  acute  bronchitis  the  digestive  organs  are  often  dis- 
turbed more  than  is  accounted  for  by  the  very  moderate  pyrexia.  The 
tongue  is  coated  with  a  thick  whitish-yellow  fur ;  there  may  be  nausea  and 
vomiting,  and  the  bowels  may  be  obstinately  constipated.  In  children  it  is 
sometimes  difficult  to  say  whether  the  abdominal  or  the  bronchial  symptoms 
are  primary.  Pleurisy  with  effusion  is  not  very  uncommon  along  Avith 
bronchitis,  even  when  there  is  no  pneumonia,  or  tubercle,  or  Bright's  dis- 
ease to  cause  it. 

But  the  most  important  complications  of  acute  bronchitis,  when  it 
attacks  the  smaller  tubes,  are  collapse  of  the  pulmonary  tissue  and  broncho- 
pneumonia.  The  latter  is  distinct  in  its  origin,  patholog}'^,  and  histology 
from  true  or  acute  pneumonia ;  but  since,  unfortunately,  that  term  is 
applied  to  at  least  three  separate  diseases,  it  will  be  more  convenient  to 
consider  them  together  in  the  next  chapter. 

Pulmonary  Collapse  is  anatomically  identical  with  a  state  of  lung 
which  is  seen  in  infants  as  the  result  of  imperfect  respiration,  and  which  is 
nothing  else  than  a  persistence  of  the  foetal  condition  of  the  tissue.  That, 
however,  is  properly  termed  Apneumatosis  or  Atelectasis  (areAi'/s  =  imper- 
fect, eKTnais  —  expansion).  It  affects  the  whole  of  both  lungs  if  the  child 
has  never  breathed  at  all,  or  parts  of  the  lung  (especially  the  anterior 
edges)  if  it  has  breathed  incompletely,  from  having  been  prematurely  born, 
or  being  weakly,  or  having  its  air-passages  obstructed  by  mucus. 

A  German  writer,  Jorg,  is  generally  credited  with  having  been  the 
first  to  point  out,  in  the  year  1832,  the  real  nature  of  the  atelectasis,  which 
before  was  supposed  to  be  congenital  pneumonia  ;  and  it  has  been  stated 
that  the  patches  of  collapsed  lung  also  were  up  to  that  time  confounded 
with  red  hepatisation.    But  Bright  in  1828,  writing  of  the  morbid  appear- 
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ance  found  in  the  lungs  of  two  children  who  had  died  of  whooping-cough, 
showed  that  he  clearly  recognised  the  difference  between  these  two  condi- 
tions :  indeed,  it  is  unmistakable.  A  collapsed  part  of  the  lung  is  reddened, 
and  the  colour  of  its  cut  surface  is  reddish  brown,  or,  Avhen  covered  with 
pleura,  reddish  purple  or  violet  ;  but  a  section  of  it  looks  per- 
fectly dry,  smooth,  and  homogeneous  :  it  has  not  the  dull,  lustreless,  and 
granular  appearance  of  hepatisation.  Moreover,  its  surface  lies  below  the 
level  of  the  adjacent  air-containing  parts  of  the  lung,  whether  seen  in 
sections  or  on  the  pleural  surface  ;  if  it  reaches  the  free  edge  of  the  organ 
it  forms  a  notch  there.  Lastly,  inflation  from  the  bronchus  will  usually 
restore  it  to  its  normal  appearance.  Sometimes,  however,  collapsed  pul- 
monary tissue  is  at  the  same  time  oedematous,  and  then  its  characters  are 
less  marked,  its  cut  surface  being  moist  and  emitting  serum  when  gently 
squeezed. 

Lichtheim  found  in  his  experiments  that  acute  oedema  of  the  collapsed 
lung  sometimes  occurred,  so  that,  although  airless,  it  was  bulky,  soft,  and 
moist.  The  retention  of  secretion  in  obstructed  tubes  is  suggested  by 
Jurgensen  as  a  probable  cause  of  inflammatory  irritation;  and  Lichtheim,  in 
some  instances  in  which  an  animal  survived  for  a  considerable  time  after 
obstruction  of  the  bronchus,  describes  the  lung  as  looking  almost  like  a 
sacculated  kidney,  full  of  dilated  channels  distended  wdth  pus. 

It  is,  however,  certain  that,  as  a  rule,  pulmonary  tissue,  when  collapsed 
as  the  result  of  disease  in  the  human  subject,  remains  uninflamed.  If 
there  are  patches  of  broncho-pneumonia  in  the  same  lung,  their  presence 
is  merely  a  coincidence. 

Collapse  after  bronchitis  must  be  distinguished  from  the  airless  condi- 
tion called  carnificatiou,  which  is  caused  by  compression  from  pleural  effu- 
sion ;  here  the  tissue  is  bloodless  as  \vell  as  airless,  and  the  colour  is  slaty 
or  mouse-coloured  instead  of  being  reddish  brown. 

The  way  in  Avhich  collapse  arises  was  well  illustrated  in  a  case  which 
occurred  at  Guy's  Hosj^ital  in  1874. 

A  child,  aged  two  years  and  two  months,  died  four  days  after  the  performance  of 
tracheotomy  for  a  chronic  laryngeal  affection.  On  the  under  surface  of  the  left  lung 
there  was  a  narrow  red  line, of  collapsed  lung-tissue.  This  had  running  through  it  a  tuhe 
which  (like  all  other  tubes  in  the  same  part  of  the  organ)  happened  to  have  become 
dilated,  as  the  result  of  the  chronic  obstruction  to  the  child's  breathing.  That  tube  was 
plugged  at  its  upper  part  by  a  small  fragment  of  sponge,  about  a  quarter  of  an  inch  long, 
which  had  evidently  fallen  into  the  trachea  at  the  time  of  the  operation.  The  limitation 
of  the  collapse  to  the  part  of  the  lung  served  by  the  obstructed  tube  was  perfect. 

Collapse  is  in  most  cases  secondary  to  closure  of  the  coi-responding  tube 
by  viscid  mucus.  The  precise  way  in  which  this  brings  about  collapse  is 
now  ascertained.  Gairdner,  in  1850,  suggested  that  the  plug  acted  like  a 
ball-valve,  allowing  air  to  escape  during  expiration,  and  preventing  its 
entrance  during  inspiration.  But  this  explanation  would  not  account  for 
the  complete  disappearance  of  the  air,  inasmuch  as  the  elastic  force  of  the 
pulmonary  tissue  and  that  of  the  confined  air  must  soon  become  inadequate 
to  raise  the  valve.  Lichtheim,  of  Berne,  in  an  important  series  of  experi- 
ments recorded  in  the  '  Arch.  f.  exp.  Path.'  for  1879,  showed  that  in  rabbits 
collapse  follows  within  twenty-four  hours  after  a  bronchus  has  been  plugged 
by  a  piece  of  laminaria,  which  rapidly  swells  and  prevents  passage  of  air  in 
either  direction.  It  is  therefore  evident  that  the  affection  must  depend 
mainly,  if  not  entirely,  upon  absorption  of  the  air  by  the  blood  which  circu- 
lates in  the  walls  of  the  alveoli ;  and  Lichtheim  gave  reasons  for  believin"- 
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that  the  several  gaseous  constituents  of  the  atmosphere  are  taken  up  succes- 
sively, the  carbonic  acid  and  oxygen  first,  and  afterwards  the  nitrogen.  A 
further  result  of  his  investigations  is  the  proof  that  the  elasticity  of  the 
pulmonaiy  tissue  is  not  exhausted  until  it  has  become  completely  devoid  of 
air.  For  without  the  aid  of  this  elasticity,  absorption  by  the  blood  would 
cease  before  collapse  could  become  complete. 

The  state  in  which  a  lung  is  found  when  there  has  been  slight  narrow- 
ing of  the  space  in  which  it  lies  (whether  from  pleural  effusion  or  enlarge- 
ment of  the  heart  or  pushing  up  of  the  diaphragm)  is  inexplicable,  unless 
it  be  admitted  that  whenever  even  a  small  part  of  the  organ  fails  to  be 
acted  on  by  the  forces  which  are  concerned  in  inspiration,  its  elasticity 
brings  about  a  total  collapse  of  its  substance,  notwithstanding  that  the 
tubes  which  serve  it  may  be  patent.  The  truth  of  this  doctrine  Ave  should 
not  have  expected  ;  but  there  seems  to  be  no  doubt  of  it.  Now,  in  bron- 
chitis, at  least  in  childi-en,  it  often  happens  that  large  portions  of  the  lower 
lobes  of  the  lungs  are  unacted  upon  by  inspiratory  forces,  for  the  lower  ribs 
and  even  the  lower  part  of  the  sternum  are  often  drawn  inwards,  instead  of 
rising,  during  the  act  of  breathing.  The  same  thing  occurs  in  croup  and  in 
other  diseases  attended  with  laryngeal  obstruction.  It  therefore  appears 
]irobable  that  collapse  of  the  lower  and  anterior  edges  of  the  lungs  is  gene- 
rally, if  not  always,  due  directly  to  the  cessation  of  inspiratory  traction 
upon  those  parts  of  the  organs.  Bartels,  as  far  back  as  1860,  showed  by 
dissection  that  it  is  often  impossible  to  demonstrate  any  plugging  of  the 
tubes  passing  to  collapsed  areas  of  jDulmonary  tissue.  So,  again,  we  may 
refer  the  collapse  of  the  bases  of  the  lungs,  which  is  so  frequently  observed 
after  death  from  enteric  fever,  to  the  shallowness  and  imperfection  of  the 
respiratory  movements.  Even  when  collapse  depends  upon  obstmction  of 
tubes,  an  important  factor  in  its  production  is  a  deficiency  of  power  in  the 
muscles  of  the  thorax.  For,  with  strong  muscles,  there  is  not  only  the 
chance  that  a  fit  of  coughing  may  expel  a  plug  of  mucus,  but  also  that  a 
vigorous  inspiratory  effort  may  succeed  in  drawing  air  into  the  tissue  in 
spite  of  it.  Accordingly  in  adults  collapse  scarcely  ever  occurs  as  the  effect 
of  primarv'  bronchitis.  Even  in  children  its  development  is  greatly  favoured 
by  a  rachitic  state  of  the  ribs,  and  perhaps  also  by  the  muscular  weakness 
resulting  from  measles  or  any  other  acute  disease ;  and  the  younger  the 
child  the  more  likely  is  it  to  show  collapse  of  the  lungs  under  a  bronchial 
attack.  The  lung  gradually  recovers  as  the  child  gains  its  health  and  grows 
in  strenofth.*  but  the  effects  on  the  thorax  often  remain  as  permanent 
deformities. 

It  is  possible  that  a  similar  explanation  may  be  found  to  apply  to  the 
curious  girdle  of  small  varicose  arborescent  veins  which  are  often  seen  more 
or  less  completely  bordering  the  abdominal  aspect  of  the  ribs.  They  are 
not  uncommon  in  apparently  healthy  adults,  and  are  rare  in  children. 

The  view  that  inspiratory  falling  in  of  the  lower  part  of  the  chest  is 
the  chief  cause  of  collapse  of  the  lungs,  does  not  exclude  the  opinion  that 
extensive  collapse  due  to  obstruction  of  the  corresponding  bronchial  tubes 
may  sometimes  in  its  turn  lead  to  a  falling  in  of  the  thoracic  walls.  Dr 
Gee,  for  example,  describes  unilateral  shrinking  of  the  chest  as  resulting  in 
some  cases  from  collapse  of  the  whole  lung  in  consequence  of  plugging  ol 

*  So  far  as  appears,  collapse,  whether  arising  from  bronchitis  or  from  laryngeal  obstruc- 
tion, is  always  a  temporary  condition  ;  for  the  affected  parts  of  the  lung  again  receive  air 
if  recovery  takes  place  from  the  primary  disease.  I  have  never  seen  in  the  post-mortem 
room  any  unmistakable  results  of  collapse  at  a  former  period.— C.  H.  F, 
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its  main  broiitlius.  Generallj'  si^eaking,  however,  the  space  in  the  pleural 
cavity  vacated  by  a  collapsed  portion  of  pulmonary  tissue  is  filled  up  by 
over-distension  of  other  parts  of  the  organ ;  or,  if  an  entire  lung  should  be- 
come emptied  of  air,  the  opposite  lung  undergoes  enlargement  and  displaces 
the  mediastinum. 

With  the  exception  of  the  collapse  which  occurs  at  the  extreme  bases  of 
the  lungs  as  the  result  of  inspiratory  retraction  of  the  chest  walls,  this 
condition,  when  secondary  to  bronchitis,  seldom  aflfects  more  than  small 
portions  of  each  organ,  lobules  or  groups  of  lobules  scattered  here  and 
there,  some  on  the  surface,  others  in  the  interior.  Hence  it  does  not  often 
give  rise  to  very  definite  physical  signs;  though,  if  many  patches  should 
exist  in  close  proximity  to  one  another,  it  is  possible  that  there  would  be 
more  or  less  dulness  on  percussion,  and  deficiency  of  vesicular  murmur.  As 
regards  prognosis,  it  can  only  be  said  that  collapse  aggravates  the  dyspnoea 
already  produced  by  the  bronchitis. 

Chronic  Bronchitis. — -This,  like  the  acute  form,  varies  widely  in  its 
degree  of  importance  and  of  severity  in  different  cases.  Some  of  its 
mildest  forms  are  seen  in  children  and  in  j^oung  adults,  Avho  from  time  to 
time  have  attacks  of  what  is  termed  bronchial  catarrh,  until,  as  they  get 
older,  they  perhaps  ultimately  "  grow  out "  of  them.  Other  cases,  chiefly 
in  persons  advancing  in  age,  take  the  form  of  a  winter  cough. 

Year  after  year,  during  the  cold  season,  they  become  troubled  with  a 
cough,  which  leaves  them  entirely  in  the  summer.  Sometimes  it  occurs  only 
in  the  morning  when  they  rise  from  bed ;  sometimes  it  goes  on  at  intervals 
throughout  the  day ;  sometimes  it  is  very  bad  at  night,  so  as  to  disturl) 
their  rest.  For  a  long  time  there  is  no  dyspnoea ;  but  gradually  they  find 
that  in  muscular  exertion,  as  in  walking  uphill,  or  in  mounting  stairs  quickly, 
the  breath  becomes  a  little  short  and  hurried.  Even  then  it  is  surprising 
how  little  heed  is  paid  to  these  symptoms,  which,  among  the  poorer  classes, 
seem  to  be  taken  almost  as  a  matter  of  course.  In  making  autopsies  we 
repeatedly  find  the  tubes  in  the  lower  parts  of  the  lungs  filled  with  pus,  and 
even  dilated,  and  the  lungs  themselves  markedly  emphysematous,  in  the 
bodies  of  patients  who  had  perhaps  died  in  the  surgical  wards  of  the  hospital, 
and  who  had  never  made  any  complaint  of  cough  or  dyspnoea. 

After  a  few  years  the  cough  continues  during  the  summer ;  and  there 
is  constant  dyspnoea,  the  breathing  being  hurried  and  wheezing,  especiallv 
during  exertion.  For  a  long  time  there  is  no  loss  of  flesh  ;  but  at  length 
wasting  occurs,  and  it  may  reach  an  extreme  degree.  There  is  probal)ly 
always  some  emphysema  when  the  cough  and  dyspnoea  are  continuous 
throughout  the  year. 

It  is  only  during  the  earlier  stages  of  chronic  bronchitis  that  it  is  possible 
for  the  patient  to  recover,  so  as  to  remain  henceforth  free  from  its  return 
when  exposed  to  cold  or  damp.  But  even  in  advanced  cases  the  disorder 
may  often  be  kept  at  bay  if  the  patient  is  able  to  avoid  changes  of  tempera- 
ture, and  to  spend  winter  and  spring  in  a  warm  climate,  or  remain  indoors 
throughout  that  season  of  the  year.  In  this  way  life  may  not  infrequently 
be  preserved  to  its  natural  term. 

When  death  occurs,  it  is  sometimes  as  the  result  of  an  intercurrent 
acute  attack ;  for  those  who  suffer  from  chronic  bronchitis  are  exceedino-ly 
liable  to  exacerbations.  ^ 

In  other  cases  chronic  bronchitis  ends  fatally  by  the  supervention  of 


EMPHYSEMA 


1050 


-dropsy,  like  that  Avliicli  attends  primary  cardiac  disease.  The  right  cham- 
bers of  the  heart  are  found  after  death  dilated  and  full  of  dark  blood,*  and 
the  trunk  and  branches  of  the  pulmonary  artery  are  thickened,  just  as  in 
cases  of  mitral  stenosis.  In  one  instance  Dr  Fagge  foimd  on  measurement 
that  the  Avail  of  the  pulmonaiy  artery  was  actually  thicker  than  that  of  the 
aorta,  and  it  was  also  atheromatous.  Such  changes  probably  never  take 
place  until  emphysema  of  the  lungs  has  developed  itself ;  and  the  obstruc- 
tion to  the  pulmonary  circulation  is  sufficiently  explained  by  the  diminution 
of  the  capillary  area  in  the  puhnonary  system  of  vessels.  Traube  laid  stress 
upon  another  cause  of  increased  pressure  in  the  pulmonary  arteiy,  namely, 
the  defective  movements  of  expansion  and  retraction  of  the  lungs  in  breath- 
ing, which,  in  a  healthy  chest,  further  the  flow  of  blood  through  the  pul- 
monaiy capillaries. 

Ultimately  the  spleen  and  kidneys  become  indurated,  the  stomach  con- 
gested, and  occasionally  the  liver  may  become  "  myristicated."  It  is,  how- 
ever, remarkable  how  rarely  these  results  of  long  and  extreme  venous  con- 
gestion are  seen  in  cases  of  chronic  bronchitis  with  emphysema,  comj)ared 
with  their  constancy  in  those  of  mitral  disease.  One  element  in  bringing 
iibout  these  more  remote  chanj^es  is  the  occurrence  of  granular  degeneration 
in  the  muscular  subst-fvnce  of  the  right  side  of  the  heart.  Another  is  a  like 
degeneration  of  the  diaphragm,  as  pointed  out  by  the  late  Mr  Callender  in 
the  '  Lancet '  for  1857,  and  bv  Zahn  in  vol.  Ixxiii  of  '  Virchow's  Archiv.' 

Varieties  and  complications. — Laennec  described  a  chronic  form  of 
bronchitis  as  catarrhe  sec.  Such  cases  are  recognised  by  Riegel  as  charac- 
terised by  almost  complete  absence  of  expectoration.  They  may  last 
several  months,  and  often  end  fatally,  at  least  in  children.  The  most  pro- 
minent symptom  is  a  paroxysmal  cough,  which  is  so  violent  that  the  face 
becomes  purple  and  the  veins  of  the  neck  swell  out.  The  only  sputum  seen 
in  an  adult  is  a  little  tough  mucus.    Pyrexia  is  absent  or  very  slight. 

Another  variety  of  chronic  bronchitis  is  attended  with  a  remarkable 
flow  of  thin  watery  albuminous  liquid  from  the  mucous  membrane,  so  that 
the  name  of  bronchorrJicea  serosa  has  been  given  to  it.  Laennec  relates  the 
case  of  an  old  man  of  seventy,  Avho  for  ten  or  twelve  years  spat  up  about 
four  pints  of  this  watery  secretion  every  day,  and  yet  remained  not  ill- 
iiourished.  But  in  other  instances,  as  Andral  afterwards  remarked  in  his 
'  Clinique  Medicale,'  extreme  emaciation  occurs,  with  weakness  and  pallor. 

Chronic  bronchitis,  if  it  lasts  long,  gives  rise  to  certain  secondary  affec- 
tions of  the  pulmonary  vesicles  and  of  the  air-passages  which  add  greatly  to 
its  gi'avity.  They  are  known  as  "  pulmonary  emphysema,"  and  "  bronchiec- 
tasis "  or    dilatation  of  the  bronchi." 

EMPHYSEMAf — that  is  pulmonary  or  vesicular  emphysema — must  not  be 
confounded  with  that  condition  of  the  subcutaneous  and  other  connective 
tissues  which  was  originally  so  named  and  still  bears  the  title  of  surgical 
or  traumatic  emphysema.  The  latter  depends  upon  infiltration  with  gas  as 
the  result  of  injury  to  some  air-containing  structure.  The  same  inflation  of 
the  areola  or  lymph-spaces  of  the  connective  tissue  has  been  sometimes  prac- 
tised by  fraudulent  horse  and  cattle  dealers,  so  as  to  make  an  animal 
appear  plump,  or  to  obliterate  the  hollow  over  the  orbits  which  denotes 

*  "  Cordis  ventricuH  prsesertim  dexter, sanpuine  distendnntur." — Richards  Brown  (1795). 
f  The  word  is  classical:  ifX(pv<JT]fia,  inflatio,  from  sfitpvadw ;  but  it  is  applied  by 
Hippocrates  to  what  we  should  now  call  flatulence. 
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iige  or  poor  condition  in  u  horse.    In  the  lung  itself  infiltration  of  air  into> 
the  subpleural  connective  tissue  does  sometimes,  though  rarely,  occur,  and. 
may  go  on  until,  passing  along  the  root  of  the  lung,  the  air  diffuses  itself 
through  the  mediastinum,  and  reaches  even  the  superficial  fascia  of  the 
neck  and  of  the  cliest ;  this  last  affection  is  technically  known  as  "  inter- 
lobular "  or    interstitial "  and  "  subpleural  emphysema." 

The  term  is  also  applied  to  inflation  of  the  comiective  tissue  with  gas 
from  decomposition — a  condition  not  infrequent  after  death,  and  sometimes 
seen  in  cases  of  gangrene  during  life. 

An  admirable  description  of  vesicular  emphysema  as  regards  both  its 
anatomical  character  and  its  symptoms  was  given  by  Laennec  ;  before  then 
it  had  almost  escaped  notice.  Rokitansky  first  showed  that  it  consists  in. 
part  of  an  over-distension  of  the  pulmonary  alveoli,  but  also  in  part  of  an 
atrophy  of  their  walls,  causing  their  cavities  to  inin  together  into  irregular 
si)aces,  sometimes  of  very  large  size. 

Over-distension  of  the  alveolar  tissue  is  sometimes  seen  as  an  acute  con- 
dition.   In  childreft  who  have  died  after  a  few  days'  illness  of  lai-yngeal 
diphtheria,  or  acute  bronchitis,  it  is  common  to  find  the  lungs  very  bulky 
and  looking  far  more  oi^en-textured  than  usual.    One  may  speak  of  this, 
condition  as  emphysema ;  but  it  is  clear  that  there  has  been  no  time  in  such 
cases  for  the  occurrence  of  ati'ophy  of  the  alveolar  walls ;  and  in  all  proba- 
bility, if  the  patients  had  recovered,  the  lungs  would  quickly  have  returned 
to  their  normal  state.    Even  when  some  amount  of  emphysema  seems  to  be 
really  present,  it  may  hajjpen  that  immediately  after  an  attack  of  dyspnoea 
a  great  apparent  increase  of  the  condition  can  be  made  out  by  physical  signs, 
which  yet  subsides  again  within  twenty-four  hours.    Hertz,  in  '  Ziemssen's. 
Handbuch,'  mentions  the  case  of  an  asthmatic  patient,  aged  thirty,  in  whom 
he  obsen'ed  such  a  transitory  over-distension  of  the  lungs  on  several  dis- 
tinct occasions. 

Anatotny. — The  presence  of  emphysema  of  the  lungs  in  the  dead  body 
is  recognised  partly  by  touch  and  partly  by  sight.    The  substance  has  a 
peculiar  soft  and  silky  feel ;  it  scarcely  crepitates,  if  at  all,  -when  squeezed 
between  the  finger  and  thumb  •  and  pressure  upon  its  surface  readily  causes, 
a  deep  pit,  which  remains  after  the  pressure  is  removed,  proving  the  loss  of 
its  normal  elasticity.    Another  effect  of  the  same  cause  is  that  the  lungs  da 
not  collapse  when  the  chest  is  opened.    They  often  remain  distended,  and 
the  left  lung  covers  the  heart,  so  that  scarcely  anything  is  to  be  seen  of 
that  organ.    In  a  case  which  was  observed  at  Guy's  Hospital  in  1868,  one- 
lung  overlapped  the  other  behind  the  sternum  by  an  inch  and  a  quarter.  A 
similar  condition,  which  must  have  been  pathological,  was  found  in  a  body 
which  Dr  Fagge,  when  demonstrator  of  anatomy,  had  frozen  for  the  purpose 
of  making  a  transverse  section ;  a  wax  model  of  that  preparation,  which  is 
now  in  the  museum,  shows  one  lung  covering  the  other  for  some  little  dis- 
tance;  there  was  advanced  phthisis,  and  it  is  very  likely  that  emphysema 
also  existed,  although  this  was  not  proved  to  be  the  case.    In  extreme  in- 
stances the  lungs  bulge  in  all  directions,  both  during  life  and  after  death, 
displacing  the  structures  around  them.    Their  apices  protrude  far  above 
the  clavicles  ;  and  their  bases  bulge  so  that  the  diaphragm  instead  of  being 
arched  upwards  is  flattened.    In  two  cases  the  pericardial  sac  was  pushed 
inwards  at  its  lower  part,  so  that  Moxon  described  the  heart  as  resting  upon 
and  as  being  separated  from  the  surface  of  the  diaphragm  by  cushfons  of" 
lung. 
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Sometimes  there  are  large  bulloe  or  blebs  containing  air,  of  all  sizes  up 
to  that  of  a  walnut  or  a  pigeon's  egg.  These  are  seen  chiefly  along  the 
anterior  borders  of  the  lungs,  but  sometimes  also  along  their  inferior 
borders  or  near  their  roots ;  and  particularly  in  the  ear-shaped  process  of 
the  left  lung.  Sometimes,  even  when  the  lungs  are  highly  emphysematous, 
no  large  cavities  are  to  be  seen. 

The  tissue,  if  closely  inspected,  is  found  to  be  full  of  spaces  of  the 
size  of  small  shot  or  of  millet-seeds.  One  noticeable  appearance  is  a  round- 
ing off  of  the  free  edges  of  the  lungs,  and  their  outer  surfaces  often  sho^ 
marks  of  the  ribs,  the  intercostal  spaces  having  yielded  so  as  to  allow  the 
lungs  to  bulge  outwards.  Emphysematous  lungs  are  of  a  grey  colour, 
mottled  with  spots  and  lines  of  pigment ;  they  are  soft  and  inelastic,  but 
not  friable,  and  their  cut  surface  is  dry  and  bloodless. 

The  eaiiiest  change  in  a  lung  that  is  becoming  emiDhysematous  is, 
according  to  Rindfleisch,  a  dilatation  of  the  infundibula  into  which  the 
alveoli  open ;  according  to  Hertz,  a  nearly  uniform  dilatation  of  infundibula 
and  alveoli.  Gradually  the  alveolar  walls  waste,  until  nothing  is  left  of 
them  but  low  ridges  projecting  a  little  way  into  an  oval  or  rounded  space, 
which  represents  each  infundibular  cavity.  After  a  time  the  septa  between 
these  spaces  in  their  turn  thin  away  and  become  perforated.  Thus  the 
result  is  a  progressive  increase  in  the  size  of  the  cavities  with  a  diminution 
■of  their  number.  An  aofcn-egation  of  fattv  granules  round  the  remains  of 
.the  nuclei  of  the  alveolar  epithelium  is  commonly  present ;  and  in  the  '  Med.- 
■Chir.  Transactions  '  for  184S  Rainey  maintained  that  emphysema  is  pri- 
marily due  to  a  fatty  derreneration.  A  more  important  histological  change 
is  a  remarkable  diminution  of  the  natural,  yellow,  elastic  fibres  which  sur- 
round the  alveoli.  There  is,  of  course,  more  or  less  destruction  of  capillaiy 
blood-vessels.  Rindfleisch.  speaks  of  the  vessels  as  collapsing  until  "  only  a 
narrow  ribbon-like  band  is  left,  which  may  be  recognised  as  an  obliterated 
vessel  by  its  greater  transparency  amid  a  dark,  often  pigmented,  paren- 
chyma, and  by  its  uniting  with  other  bands  like  itself  to  form  the  usual 
anastomotic  network."  He  goes  on  to  say  that  relatively  wide  communica- 
tions are  opened  up  between  the  pulmonar}'-  artery  and  the  pulmonary  and 
bronchial  veins.  These  anastomoses  appear  in  well-injected  lungs  as  peculiar 
elongated  unbranched  channels  of  the  same  diameter  throughout,  strikingly 
contrasting  with  the  far  more  numerous,  extremely  tortuous,  and  dilated 
arteries,  for  the  contents  of  which  no  such  supplemental  mode  of  escape 
exists. 

Patliogenij. — With  regard  to  the  mode  of  origin  of  emphysema  of  the 
lungs  there  have  been  many  different  opinions. 

Laenneo's  hypothesis  was  that  the  tubes  in  cases  of  bronchial  catai-rh 
being  obstructed  by  swelling,  or  by  an  accumulation  of  mucus,  the  air 
which  found  its  way  into  the  alveoli  during  inspiration  became  unable  to 
escape  during  expiration,  inasmuch  as  the  expiratory  force  was  less  than 
the  inspiratory.  In  other  words,  he  thought  that  emphysema  was  the 
result  of  a  process  the  exact  converse  of  the  ball-valve  action  which,  as  Ave 
have  seen,  was  supposed  by  Gairdner  to  be  the  cause  of  collapse.  Louis 
objected  that  the  ordinaiy  seat  of  catarrh  is  the  base  and  lower  part  of 
the  lung,  whereas  the  parts  most  apt  to  be  affected  by  emphysema  are  tha 
apex  and  the  anterior  margin. 

In  1851  Gairdner  advanced  the  theory  that  emphysema  arises  solely 
•during  inspiration.    His  view  was  that  collapse  or  reduction  in  bulk  ir. 
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one  part  of  a  lung  is  a  necessary  antecedent  to  the  development  of  emphy- 
sema in  another  part.  During  inspiration,  when  the  chest  becomes  en- 
larged, if  each  and  all  of  the  lobules  cannot  expand  to  fill  it,  some  of  them 
must  be  stretched  unduly ;  and  this  produces  emphysema. 

For  a  few  years  Gairdner's  view  was  widely  accepted,  and  emphysema 
was  held  to  be  essentially  "  comiDlementary  "  or  "  compensatory  "  either  to 
collapse,  or  to  retrogressive  tuberculous  disease,  or  to  some  other  contract- 
ing lesion  of  the  lung.    But  in  1856  Jenner  published  in  the  '  Transactions  ' 
of  the  Royal  Medical  and  Chirurgical  Society  a  pajDer  to  prove  that  the 
development  of  emphysema  occurred  during  exj^iration.    The  same  doctrine 
had  alreadv  been  tauo:ht  in  Germanv,  as  far  back  as  1815,  bv  Mendelssohn, 
in  a  work  entitled  '  Der  Mechanismus  der  Respiration  und  Circulation.' 
Gairdner  urged  that  it  is  impossible  for  emphysema  to  be  produced  by  the 
act  of  expiration,  even  with  a  closed  glottis,  because  the  force  by  which  the 
air  becomes  compressed  within  the  lung  opposes  exactly  as  nmch  resistance 
without  as  it  creates  pressure  within.    Jenner  now  pointed  out  (as  Mendel- 
ssohn had  done  before)  that  certain  parts  of  the  thoracic  walls  are  yielding, 
and  consequently  incapable  of  maintaining  this  resistance.    Both  these  ob- 
servers indicated  the  apices  of  the  lungs  as  being  devoid  of  adequate  protec- 
tion against  an  expanding  force  from  within  :  and  we  have  seen  that  Louis- 
had  long  before  shown  that  the  apices  were  especially  apt  to  become  emphy- 
sematous.   Jenner  remarked  that  during  a  fit  of  coughing  the  supra-clavi- 
cular regions  may  be  seen  to  bulge,  and  that  by  placing  one"s  hand  upon 
them  one  can  feel  that  they  are  distended  by  a  considerable  force.    If  the 
apices  are  the  seat  of  emphysema  this  bulging  under  violent  expiration  is- 
extreme,  and  percussion  over  the  bulging  parts  may  elicit  an  almost  tym- 
panitic sound.    He  further  showed  that  the  upper  costal  cai'tilages  are  to 
some  extent  yielding,  and  that  therefore  the  alveoli  of  the  anterior  margin 
of  each  lung  become  affected  Avith  emphysema  as  well  as  those  of  the 
apex.    Other  parts  which  he  also  named  as  apt  to  become  emphysematous 
were — the  margin  of  the  base  of  the  lung,  the  part  of  the  lung  near  its 
root  below  the  entrance  of  the  bronchus,  and  the  little  ridge  of  lung  which, 
on  the  right  side,  projects  behind  the  trachea.    The  base  of  the  left  lung 
generally  he  showed  to  be  less  firmly  supported  than  that  of  the  right,  the- 
liver  being  more  iinyielding  than  the  stomach  ;   and  he  cites  Louis  a& 
having  found  the  left  lower  lobe  emphysematous  twice  as  often  as  the  rio-ht 
one. 

The  correctness  of  Jenner's  theory  has  since  been  supported  by  observa- 
tions made  in  certain  cases  of  congenital  malformation  of  the  chest  walls. 
Thus  in  the  case  of  Groux,  who  had  a  fissure  of  the  sternum,  the  anterior 
part  of  the  lung  protruded  through  the  fissure  in  the  act  of  coughing. 
Ziemssen  met  with  an  example  of  absence  of  the  2>e('foralis  minor,  and  of 
the  entire  stenio-costal  part  of  the  pectoralis  major,  so  that  the  inter- 
costal muscles  of  the  four  upper  spaces  were  covered  only  by  fascia  and  by 
integument.  During  forced  expiration  these  spaces  bulged  from  1  to  ll 
ram.  above  the  level  of  the  ribs  ;  when  the  muscles  of  one  space  were 
faradised  that  space  for  the  time  remained  fiat,  the  others  bulgino-  as 
before.  Further  evidence  is  afforded  by  cases  in  which,  after  the  cfcatrisa- 
tion  of  penetrating  wounds  of  the  chest,  the  affected  parts  have  ultimatelv 
become  the  seat  of  hernia  of  the  lung,  as  the  result  of  weakenino-  of  the 
thoracic  panetes.  Many  such  instances  may  be  found  collected  in^  a  little 
work  published  by  Desfosses  in  1875.    It  may  be  noted,  too,  that  horses 
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are  liable  to  an  atfection  of  the  lungs  identical  with  emphysema,  aa  the 
result  of  the  straining  efforts  which  they  are  called  on  to  make,  during 
\vhich  they  keep  the  glottis  closed.  As  Sir  William  Jenner  says,  in  vol. 
iv  of  '  Reynolds'  System,'  "  no  one  who  watches  a  horse  draw  a  heavj- 
load  up  a  short  steep  incline  on  a  damp  cold  day  can  doubt  this.  While 
making  the  effort  the  horse  holds  its  breath,  having  previously  inflated  the 
lungs.  No  sooner,  however,  does  this  animal  cease  its  effort  than  the 
glottis  is  opened,  and  the  air  suddenly  expressed  from  the  lungs.  The 
degree  to  which  the  air  was  compressed  may  be  judged  by  the  distance  to 
which,  and  the  sudden  violence  with  which,  the  cloud  of  breath-vapours  is 
seen  to  be  driven  forth."  In  his  paper  in  the  '  Med.-Chir.  Transactions,' 
Jenner  had  showTi  that  the  parts  of  the  lung  that  are  emphysematous  in  a 
broken-winded  "  horse  are  those  which  are  so  placed  as  to  be  least  able 
to  resist  pressure.  It  is  curious  that  a  capital  description  of  this  affection 
of  horses  was  given  before  the  end  of  the  seventeenth  century  by  Sir  John 
Floyer,  in  a  treatise  on  asthma ;  the  passage  is  cited  in  full  in  '  Watson's 
Lectures.' 

Emphysema  then,  in  its  most  common  form  as  the  result  of  bronchitis, 
is  the  result  of  expiratory  pressure  with  a  closed,  or  partially  closed,  glottis. 
The  expiratory  muscles  forcibly  compress  the  air  within  the  chest,  and  if 
all  jjarts  of  the  thoracic  parietes  were  equally  unyielding  no  harm  would 
result.  But  as  certain  parts  can  and  do  yield,  some  of  the  compressed  air 
is  driven  into  the  corresponding  alveoli  of  the  lungs,  and  gradually  breaks 
down  their  structure  in  the  manner  already  described.  No  doubt  the  re- 
sistance of  the  chest  walls  in  different  regions  fails  progressively,  more 
and  more,  as  the  affection  advances.  Thus  the  sternum  and  the  upper 
cartilages  become  arched  forwards,  a  change  wliich  pi'obably  is  due  to  the 
frequently  repeated  application  of  an  expansile  force  from  within  the 
thorax.  It  is  only  as  the  result  of  long-continued  pressure  that  the  dia- 
phragm can  become  flattened,  and  that  the  lung  can  protrude  inwards 
beneath  the  heart,  as  described  above. 

Even  when  a  part  of  the  lung  (generally  the  apex)  is  shrunken  by 
retrogressive  tuberculous  disease,  many  pathologists  agi*ee  with  Jenner  in 
thinking  that  the  development  of  emphysema  in  the  tissue  around,  particu- 
larly along  the  anterior  edges,  is  due  to  the  pressure  of  air  driven  into 
the  alveoli  by  coughing.  Others,  however,  still  hold  that  to  such  cases 
Gairdner's  theory  remains  applicable,  and  that  the  emphysema  is  "  comple- 
mentary "  in  the  strict  sense  of  the  term. 

Although  a  frequently  repeated  cough  is  one  of  the  chief  causes  of 
emphysema,  yet  in  man,  as  in  horses,  other  actions  beside  coughing  may 
increase  the  expiratoiy  pressure  so  as  to  produce  the  same  result.  This  is 
the  case,  for  example,  with  all  violent  efforts  in  which  the  glottis  is  kept 
closed  to  fix  the  chest.  Dragging  or  lifting  hea\y  weights,  straining  at 
stool,  even  the  act  of  parturition,  may  be  mentioned  as  possible  causes  of 
emphysema.  Thus  Waldenburg  is  cited  by  Hertz  as  having  seen  the  affec- 
tion develop  itself  in  a  medical  student  who,  having  come  from  a  country 
place  where  he  had  no  occasion  to  ascend  the  stairs,  occupied  in  Berlin  an 
apartment  on  the  fourth  floor,  up  to  which  he  ran  without  stopping  several 
times  daily.  Hertz  himself  met  with  a  similar  case  in  a  young  shopman, 
whose  lungs  became  emphysematous  in  about  a  year,  without  any  cough 
or  bronchial  catarrh,  as  the  result  of  his  having  to  carrj-  heavy  goods  up  a 
hio-h  staircase  in  haste  a  great  many  times  every  day.    For  persons  who 
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have  suffered  from  bronchitis,  and  in  whom  the  distending  process  has 
already  begun,  it  is  most  important  to  avoid  all  occupations  or  amuse- 
ments that  involve  repeated  expiratory  efforts.  Playing  a  wind  insti-ument 
uiay  sometimes  be  exceedingly  injurious ;  for,  although  the  glottis  is  not 
closed,  the  air  within  the  chest  is  kept  under  great  pressure,  Avhile  it  is 
being  slowly  allowed  to  escape. 

Atrophic  emphysema. — Of  late,  German  observers  have  been  disposed 
to  attribute  emphysema  in  part  tO'  primary  changes  in  the  pulmonary 
tissue  independent  of  the  mechanical  conditions  just  described.  A  senile 
atrophy  of  the  lunys,  bearing  a  close  resemblance  in  its  characters  to 
emphysema,  is  generally  admitted  by  pathologists  ;  it  was  originall}^  de- 
scribed by  Dechambre  in  1835,  from  observations  made  at  the  Salpetriere. 
Sir  William  Jenner  speaks  of  it  as  "  small-lunged  e»ijjhysei7ia,"  in  contrast 
with  the  ordinary  form  of  the  disease,  which  he  calls  "  large-lunged  emphy- 
sema." As  he  says,  the  small  size  of  such  lungs,  their  lightness,  and  the 
veiy  small  space  into  which  they  may  be  compressed,  are  often  most  re- 
markable. When  the  thorax  is  opened  after  death  they  "  fall  in  like  an 
inflated  bag  of  wet  paper."  The  subjects  of  senile  atrophy  of  the  lungs 
are  commonly  thin,  shrivelled,  and  Avithered-looking.  Their  chests  are 
very  small  and  narrow,  the  lower  ribs  being  so  obliquely  placed  that  they 
almost  reach  the  crest  of  the  ilium,  and  so  closely  i:)acked  as  nearly  to  come 
in  contact  with  one  another.  The  lungs  are  so  reduced  in  size  that 
the  extent  of  praecordial  dulness  may  be  increased,  notwithst^inding  that 
the  heart  partakes  of  the  general  wasting.  Yet  there  is  commonly  little 
distress  of  breathing,  because  the  volume  of  the  blood  is  at  a  minimum, 
and  because  the  deficiency  of  muscular  power  foi'bids  active  exercise.* 

Predisposition. — That  in  younger  persons  some  cause  for  emphysema 
must  exist,  beyond  expiratory  pressm'e  upon  the  alveoli,  is  argued  by  Hertz 
from  the  fact  that  in  certain  families  several  members  are  found  to  suffer 
in  succession,  as  the  result  of  comparatively  trifling  affections  of  the  air- 
passages.  Schnitzler,  for  example,  saw  three  brothers,  whose  parents  were 
still  alive  and  well,  but  who  all  became  the  subjects  of  emphysema  at  the 
age  of  thirty,  without  definite  cause.  Dr  Jackson,  of  Boston,  cited  by 
Walshe,  found  that  *"  of  twenty-eight  emphysematous  persons,  eighteen  had 
either  a  father  or  a  mother,  or  both,  similarly  affected  ;  whereas  of  fifty 
non-emphysematous  people,  three  only  sprang  from  emphysematO'US 
parents."  To  meet  such  cases  a  relation  between  emphysema  and  the 
supposed    gouty  diathesis  "  has  been  surmised. 

So  far  as  concerns  the  mere  occuiTence  of  this  affection  in  different 
members  of  the  same  family,  it  is  important  not  to  overlook  the  fact 
that  they  may  all  have  been  alike  exposed  to  the  causes  of  bronchial 
catarrh,  and  perhaps  all  unduly  susceptible  of  taking  cold.  But  Cohnheim 
and  other  German  writers  have  looked  for  an  explanation  of  emphysema, 
apart  from  mechanical  causes,  in  a  varying  degree  of  elasticity  of  the  pul- 
monary tissue.  In  this  connection  certain  observations  of  Perls  are  of 
*  It  has  always,  however,  seemed  to  me  that  the  supposed  likeness  of  this  senile 
atrophy  of  the  lungs  to  emphysema  is  really  due  to  the  fact  that  a  slight  degree  of  emphy- 
sema resulting  from  the  bronchia.1  catarrh,  to  which  aged  persons  are  so  liable,  is  commonly 
mixed  up  with  it.  Hertz,  in  his  chapter  on  atrophy  of  the  lungs  in  '  Zierassen's  Handbuch  ' 
speaks  of  bronchitis  as  a  frequent  "  complication and  he  also  mentions  that  the  bron- 
chioles are  very  thin  and  "  generally  uniformly  dilated,  seldom  irregularly  sacculated."  But 
bronchiectasis  can  hardly  be  otherwise  than  mechanical  in  its  origin;  and  it  seems  reason- 
able to  take  the  same  view  of  the  pulmonary  rarefaction,  which  Hertz  describes  as  beino- 
most  marked  at  the  apices  and  along  the  anterior  edges. — C.  H.  F.  ° 
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interest,  recorded  in  vol.  vi  of  the  •  Deutsches  Arcliiv.'  By  means  of  a 
pressure  Ljauge  he  determined  in  a  large  number  of  cases  the  degree  of  force 
with  which  the  lungs  retracted  when  the  pleural  cavities  were  opened  in  the 
dead  body  ;  and  he  found  that  after  death  from  enteric  fever,  or  (in  one  case) 
from  phosphorus-poisoning,  their  elasticity  was  reduced  almost  to  nothing. 
Cohnheim  believed  that  in  a  large  proportion  of  cases  emphysema  depends 
\ipon  a  congenital  defect  of  development  in  the  elastic  tissue  of  the  lungs. 
But  a  paper  which  he  quotes  by  Eppiiiger  in  the  *  Prag.  Vierteljahreschrift ' 
for  1876  does  not  bear  out  this  assertion  ;  for  although  Eppinger  found  that 
in  emphysematous  lungs  there  is  a  reduction  of  the  network  of  elastic  fibres 
in  the  alveoli,  he  yet  appears  to  have  recorded  this  as  a  change  due  to  the 
development  of  the  disease,  and  not  as  an  antecedent  malformation. 

In  this  connection  a  case  recorded  by  Hertz  is  of  great  interest.  It 
is  that  of  a  regimental  cornet-player,  aged  thirty,  who  had  always  been 
able  to  use  his  instrument  without  any  difficulty,  even  on  the  march.  He 
was  attacked  with  double  pneumonia,  which  subsided  in  a  week  ;  he  felt 
tpiite  well,  had  no  cough,  and  began  to  practise  with  his  cornet.  But  in  the 
course  of  the  next  seven  months  he  discovered  that  he  was  no  longer  able 
to  take  sufficient  air  into  his  lungs  to  maintain  a  long  note  for  the  proper 
])eriod,  that  he  was  short-breathed  on  exertion,  and  could  no  longer  play 
while  marching.  Hei'tz  found  on  examination  that  the  lungs  were  markedly 
emphysematous,  which  had  not  formerly  been  the  case ;  and  his  su]>position 
is  that  the  pneumonia  had  damaged  their  texture,  so  that  they  were  not 
able  to  resist  expiratory  pressure  as  before. 

Clinical  symptoms  - — The  recognition  of  emphysema  is  based  mainly 
upon  physical  signs.  The  chief  subjective  symptom  of  the  disease  is 
<Jt/spnoea.  The  patient  first  notices  that  he  is  short  of  breath  when  he 
exerts  himself,  as  in  limning  upstairs  ;  but  after  a  time  difficulty  of  respirar 
tion  becomes  a  permanent  condition  from  which  he  is  never  entirely  free. 
He  cannot  get  the  air  out  of  his  chest  as  he  used  to,  and  he  has  a  continued 
sense  of  inflation  or  distension.  It  is  true  that  many  emphysematous 
persons  affirm  that  their  dyspnoea  is  only  occasional ;  but  as  "VValshe  in  such 
cases  remarked,  the  patient  is  often  deceived,  a  moderate  amount  of  dyspnoea 
having  become  to  him  a  second  nature- — a  thing  unpereeived,  and  giving  rise 
to  no  discomfort. 

It  does  not  always  happen  that  the  affection  advances ;  it  may  con- 
tinue stationary,  and  life  may  be  maintained  until  extreme  old  age,  pro- 
vided that  intercurrent  attacks  of  bronchitis  can  be  prevented. 

In  most  cases,  however,  emphysema  becomes  more  and  more  marked 
every  year.  At  last  the  noisy  hurried  breathing  may  become  so  short  tJiat 
the  patient  cannot  utter  a  sentence  without  stopping  in  the  middle.  At 
night  he  has  to  be  propped  up  by  pillows.  His  distress  is  aggravated  from 
time  to  tiuie  by  intercurrent  bronchial  catarrh,  or  by  the  supervention  of 
asthma,  or  by  pushing  upwards  of  the  diaph.ragm,  as  the  result  of  distension 
of  the  abdomen  Avith  flatus,  or  with  undigested  food.  The  face,  the  hands, 
and  at  last  the  whole  body  become  livid,  as  if  from  capillary  bronchitis.  In 
fact,  chronic  bronchitis  is  so  often  complicated  with  more  or  less  of  emphy- 
sema, that  it  is  impossible  to  separate  the  effects  of  each.  Cough  may  be 
entirely  absent  in  cases  of  emphysema  unless  there  is  bronchial  catarrh ; 
but  many  persons  whose  main  disease  is  emphysema  have  a  constant  cough, 
and  expectorate  a  frothy  liquid,  or  pearly-grey  pellets  of  mucus. 

Hsemoptysis  is  not  generally  admitted  among  the  symptoms  of  emphy- 
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sema.  Sir  Dyce  Duckworth,  however,  in  the  eleventh  volume  of  the  '  St 
Bartholomew's  Hospital  Reports,'  declares  that  it  is  not  infrequent;  and 
the  following  case  confirms  the  fact  that  it  may  occur. 

In  1869  a  womau,  aged  forty-niue,  was  brought  dead  into  Guy's  Hospital  after  an. 
attack  of  severe  haiuioptysis,  and  at  the  autopsy  the  only  disease  that  could  be  discovere(i 
was  an  extreme  degree  of  emphysema  of  the  upper  lobes  of  the  lungs,  with  some  excess  of 
fibrous  tissue  forming  the  interlobular  septa.  Tlie  air-tubes  were  full  of  clots.  She  wa.s 
said  to  have  sull'ered  for  three  months  from  wheezing  and  short  breath.  On  the  morning 
of  her  death  she  woke  up  at  4.25  a.m.  with  "coughing  and  vomiting  of  blood  through  tlie 
nose  and  the  mouth,  and  was  suffocated  in  ten  minutes." 

Ultimately  emphysema  gives  rise  to  great  wasting,  and  to  extreme  en- 
feeblement  of  the  muscular  strength.  A  noteworthy  circumstance,  men- 
tioned by  Walshe,  is  that  the  over-distension  of  the  chest  renders  the  body 
unnaturally  buoyant  in  water,  so  that  the  patient  is  astonished  to  find 
himself  able  to  swim  more  easily  than  before,  at  a  time  when  he  is  growing 
more  and  more  incapable  of  other  kinds  of  exertion. 

Physical  signs. — Of  these  the  most  important  are  derived  from  per- 
cussion. Even  slight  degrees  of  emphysema  may  be  detected  by  cui'efully 
mapping  out  the  areas  of  the  heart  and  of  the  liver.  Instead  of  beginning 
at  the  upper  border  of  the  fourth  left  costal  cartilage,  the  cardiac  dulness 
begins  only  over  the  fifth  or  even  the  sixth  cartilage.  Instead  of  beginning 
at  the  upper  border  of  the  sixth  right  rib,  the  hepatic  dulness  begins  only  at 
the  level  of  the  seventh  or  of  the  eio^hth.  If  in  a  case  of  bronchitis  one  finds 
that  percussion  over  these  two  organs  yields  noraaal  results,  one  is  generally 
safe  in  declaring  that  no  appreciable  amount  of  emphysema  has  yet 
developed  itself. 

As  the  disease  advances,  the  heart  becomes  so  completely  covered  by 
the  lungs  that  no  cardiac  dulness  at  all  can  be  detected,  the  pulmonary 
resonance  above  meeting  the  tympanitic  note  of  the  stomach  below.  At 
the  same  time  the  apex-beat  ceases  tO'  be  felt  in  the  normal  position,  in 
consequence  of  the  downward  displacement  of  the  diaphragm  camang  the 
heart  with  it ;  and  cardiac  pulsations  can  often  be  felt  in  the  epigastrium. 
On  the  right  side  pulmonary  resonance  now  extends  do\\n  to  the  margin  of 
the  thorax.  The  edge  of  the  liver  may  sometimes  be  felt  in  the  hypochon- 
drium  ;  but  veiy  often  this  is  not  the  case,  and  there  may  be  so  marked  a 
reduction  in  the  area  of  the  hepatic  dulness,  that  one  may  be  tempted  to 
suspect  cirrhosis.  This  seems  to  be  due  to  the  great  increase  in  the  antero- 
posterior diameter  of  the  thorax  preventing  the  liver  from  coming  in  contact 
with  the  parietes  of  the  chest  and  abdomen  to  the  normal  extent.  Another 
noticeable  feature  of  Avell-marked  cases  of  emphysema  is  the  clear  character 
of  the  percussion-sound  over  the  steruum  as  high  as  its  upper  border ;  and' 
over  the  bases  of  the  lungs  behind  a  clear  percussion-sound  is  elicited  to  a 
much  lower  level  than  normal. 

Moreover  the  percussion-sound,  over  parts  of  the  chest  Avhere  it  ought 
naturally  to  be  resonant,  is  over-resonant,  and  according  to  Walshe  and 
Gee  there  is  often  a  fall  in  its  pitch.  The  change  in  the  peroussion-sound 
is  most  obvious  over  the  back  of  the  lungs,  a  sonorous  drum-like  note 
being  readily  produced  w^here  normally  there  is  often  difficulty  in  eliciting 
a  clear  resonant  sound. 

Even  more  valuable  indications  of  emphysema  are  afforded  by  inS2->ection . 
As  already  explained,  the  sternum  and  the  upper  ribs  arch  forwards  as  the 
result  of  their  yielding  to  the  frequently  repeated  respiratory  pressure  which 
is  the  cause  of  the  affection.    The  sternum  not  infrequently  becomes  convex 
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in  a  vertical  plane,  with  an  angle,  known  as  the  angulus  Ludovici,  at  the 
junction  of  the  manubrium  with  the  gladiolus.  The  clavicles  also  are  more 
bent  than  under  normal  circumstances.  The  curve  of  the  dorsal  vertebra? 
becomes  greatly  increased,  so  that  the  back  is  rounded.  Tiie  effect  of  these 
alterations  in  the  chest  walls  is  to  give  it  the  inspiratoiy  form.  It  is  aptly 
said  to  be  "  barrel-shaped."  By  the  cyrtonieter  its  horizontal  circumference 
is  shown  to  be  almost  circular.  Sometimes  the  rounding  of  the  ribs  and  of 
their  cartilages  continues  to  the  very  bottom  of  the  thorax,  and  the  hypo- 
chondriac regions  are  permanently  expanded  to  the  fullest  possible  extent. 
One  result  of  this  is,  as  Hertz  has  pointed  out,  a  transverse  groove,  which 
crosses  the  abdomen  horizontallv  from  one  tweKth  rib  to  the  other:  it  is 
due  to  the  stretching  of  the  upper  part  of  the  transversalis  abdominis  muscle, 
which  is  fixed  to  the  rib  cartilages,  as  compared  with  the  relaxed  condition 
of  the  lower  part,  which  has  no  such  attachment.  This  groove  nuiy  form  a 
conspicuous,  and  at  tirst  sight  puzzling  feature  of  a  case,  when  ascites  is 
also  present.  But  in  other  instances  the  lower  ribs  and  their  cartilages 
are  flattened,  or  even  hollowed  inwai-ds  ;  this  occurs  especially  when  the 
pulmonary  affection  began  in  bronchitis  or  whooping-cough  at  an  early  period 
of  life,  so  that  the  bases  of  the  lungs  became  collapsed. 

The  subcostal angle  at  the  ensifoon  cartilage  is  far  more  open  than 
usual,  or  obtuse,  as  in  deep  inspiration. 

The  upper  intercostal  spaces  in  emphysema  are  either  unaffected,  or 
narrowed,  while  the  lower  ribs  are  widely  separated.  Stokes  declared  that 
he  had  never  seen  the  spaces  otherwise  than  depressed  ;  but  Walshe  and 
others  have  observed  them  to  be  prominent  or  even  bulging  when  the  lungs 
beneath  are  highly  emphysematous. 

The  high  shoulders,  increased  depth  of  chest,  short  and  full  neck,  raised 
ribs,  closer  together  above  and  Avide  apart  below,  with  the  obtuse  substernal 
angle,  are  the  physiological  characters  of  the  chest  during  deep  inspiration, 
and  can  be  imitated  bv  filling  the  lungs  and  holding  the  breath.  The 
same  fulness  of  the  chest  may  be  the  result  of  distension  of  the  i>leura  by 
fluid  on  one  side  or  the  other,  but  when  bilateral  it  is  characteristic  of  em- 
physema alone.  It  is  the  exact  opposite  of  the  "  expiratory  "  form  of  chest 
seen  in  advanced  phthisis.  The  one  is  the  result  of  hypertrophy,  the  other 
of  atrophy  of  the  lungs. 

During  inspiration  the  chest  in  well-marked  cases  of  emphysema  is  seen 
to  be  almost  motionless.  It  is,  indeed,  impossible  for  the  uj^per  ribs  to  rise 
and  expand,  as  they  should  do,  because  they  have  permanently  assumed  the 
position  of  inspiration  in  health.  There  is,  however,  a  jerking  movement 
upwards  of  the  thorax  as  a  whole,  produced  mainly  by  contractions  of  the 
sterno-mastoid  and  scalene  muscles,  which  start  into  luinatural  prominence. 
If  the  lower  ribs  are  thrown  outwards  as  nuich  as  the  upper  ones,  the 
chief  agent  in  inspiration  must  be  the  diaphragm.  But  in  many  cases  the 
condition  is  reversed.  The  lower  ribs  still  retain  a  certain  degree  of 
mobility,  but  the  diaphragm  is  pushed  downwards,  so  that  it  can  do  little 
towards  enlarging  the  thoracic  cavity.  It  may  then  be  observed  that  the 
epigastrium  becomes  hollowed  during  the  act  of  inspiration. 

Expiration  is  prolonged  and  laboured,  with  fulness  of  the  parts  above  the 
clavicles  and  of  the  great  veins  at  the  root  of  the  neck.  Violent  cough  causes 
still  greater  bulging  of  the  supra-clavicular  spaces  :  and  one  must  not  con- 
found this  condition  with  distension  of  the  veins,  or  even  with  the  sudden 
protrusion  of  an  aneurysmal  sac  during  the  act  of  coughing.    Another  point 
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to  which  Jenner  has  drawn  attention  is,  that  if  one  is  i'eeling  the  pulse  of 
an  emphysematous  patient  while  he  coughs  violently,  one  perceives  the 
artery  to  become  suddenly  full  and  tense,  and  it  ceases  for  a  brief  space 
afterwards  to  beat. 

Auscultation  gives  comparatively  little  information  in  cases  of  emphy- 
sema, apart  from  signs  of  the  bronchitis  that  is  so  commonly  associated 
Avith  it.  One  sign  of  emphysema  given  by  the  stethoscope  is  enfeeblement 
or  nearly  complete  absence  of  the  vesicular  murmur.  The  bronchial 
breathing  which  may  normally  be  heard  over  the  roots  of  the  lungs  be- 
hind is  often  wanting  in  emphysematous  patients;  but  this  is  not  infre- 
quently the  case  in  those  who  are  healthy.  The  most  constant  auscultatory 
sign  is  that  expiration  is  exceedingly  ]jrolonged  owing  to  the  loss  of  elasticity 
in  the  lungs.  Walshe  says  that,  instead  of  being  only  one  third  the  length 
of  the  inspiration,  it  may  be  four  times  as  long ;  in  other  words,  its  relative 
duration  may  be  increased  twelvefold.  The  growling,  squeaking,  or  wheez- 
ing expirator}'  sound  of  emphysema  is  commonly  spoken  of;  but  this  sign 
belouGfs  to  concomitant  bronchitis  and  not  to  the  dilatation  of  the  vesicles. 
In  one  case,  at  Guy's  Hospital,  as  the  tubes  became  free,  the  expiratory 
rhonchi  entirely  disappeared,  although  the  extremely  feeble  state  of  the 
inspiratory  murmur  and  the  over-resonance  of  the  percussion-sound  clearly 
showed  that  emphysema  still  existed. 

In  cases  of  emphysema  the  vocal  resonance  is  much  diminished,  and  tac- 
tile vocal  fremitus  is  often  entirely  lost. 

In  the  latter  stages  of  the  disease  a  tricuspid  regurgitant  murmur  may 
often  be  detected ;  and  even  at  an  earlier  period  increased  pressure  in  the 
pulmonary  artery  may  be  indicated  b}'  an  accentuated  second  sound.  Epi- 
gastric pulsation  and  pulsation  of  the  veins  of  the  neck  with  each  bea.t  of 
the  heart  may  also  be  observed.  These  symptoms  are  all  the  result  of 
obstruction  in  the  pulmonary  capillaries  having  led  to  dilatation  of  the 
right  side  of  the  heart  and  incompetence  of  the  tricuspid  valve. 

When  air  has  escaped  into  the  subpleural  connective  tissue,  producing 
what  is  known  as  "interlobular"  or  "interstitial  emphysema"  (p.  1060), 
there  is  sometimes  heard  a  friction-sound  very  like  that  which  occurs  in 
pleurisy.  This  sign  was  originally  noticed  by  Laennec.  Most  writers  since 
then  have  been  disposed  to  doubt  the  correctness  of  the  observation ;  but  it 
lias  been  confirmed  by  Gairdner ;  and  the  late  Dr  Hudson,  of  Dublin,  in  his 
edition  of  Stokes's  works,  says  that  he  also  met  with  a  case  in  point. 

The  treatment  of  emphysema  will  be  considered  with  that  of  bronchitis 
at  the  end  of  the  present  chapter, 

Bypertropliy  of  the  lungs. — The  barrel-chest  above  described,  i.  e.  the 
thorax  when  filled  by  the  ordinary  or  large-lunged  "  emphysema,  is  closely 
simulated  by  a  condition  which  is  physiological  rather  than  diseased,  and 
may  be  described  as  uniform  overgrowth  of  the  lungs.  It  occurs  to  some 
■extent  in  all  healthy  persons  who  are  engaged  in  hard  manual  labour  or 
in  athletic  sports.  The  chest  of  the  youth  who  improves  his  wind  by 
rowing,  or  of  the  workman  wlio  is  accustomed  to  carry  heavy  weij^hts, 
becomes  expanded,  and  the  lungs  increase  in  volume  and  capacity.  When 
the  efforts  made  with  the  glottis  closed  are  too  great,  rupture  of  the 
air-vesicles  is  apt  to  occur,  and  thus  true  emphysema  may  be  mingled 
AAdth  physiological  hypertrophy ;  but  this  is  far  from  a  necessary  complica- 
tion. 
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Ascending  luddfrs  and  climbing  hills,  especially  when  a  weight  is  car- 
ried  on  the  shoulders,  has  a  similar  effect.  Greater  efforts  of  inspiration 
are  made,  the  lungs  are  expanded  more  perfectly,  and  the  breathing  capa- 
city ol  the  chest  is  increased. 

Habitually  breathing  rarefied  air  produces  similar  but  exaggerated 
effects.  In  persons  who  live  in  mountainous  regions  both  causes  of  hyper- 
trophy of  the  lungs  combine  ;  they  are  frequently  ascending  heights,  often 
with  burdens  on  their  shoulders,  and  they  are  constantly  breathing  air  at 
a  low  pressure,  so  that  each  cubic  inch  of  lung  gives  them  less  oxygen  to 
aerate  their  blood.  The  result  is  that  the  thorax  becomes  enlarged  in  all 
its  dimensions.  Instead  of  a  yard's  girth  for  a  man  of  good  stature,  and  a 
metre's  for  a  tall  man,  the  chests  of  men  of  five  feet  six  inches  or  even  less 
measure  more  than  forty  inches  in  circumference. 

This  condition  mav  be  observed  in  Swiss  s^uides  ;  but  it  has  hitherto 
been  found  most  constantly  and  highly  developed  among  the  natives  of  the 
lofty  table-lands  of  the  Andes,  in  Bolivia. 

Dilatation'  of  the  Bron'chi  :  Broxchibctasis. — This  condition  was  first 
described  by  Laennec.  It  is  seldom  a  primary  disease,  and  is  often  found 
associated  with  fibroid  induration  of  the  tissue  between  the  enlarged  tubes  ; 
such  cases  will  best  be  discussed  in  the  account  of  Cirrhosis  of  the  lung.. 
But  more  often  we  meet  with  bronchiectasis  as  the  result,  not  of  interstitial 
pneumonia,  but  of  bronchitis. 

Anatomy. — All  writers  divide  bronchiectasis  into  cylindrical  and  saccu- 
lated, and  the  definition  is  of  pathological  and  clinical  importance. 

In  the  cylindrical  form  the  tubes  sometimes  run  through  the  substance 
of  the  lung,  with  blit  little  diminution  of  calibre,  until  they  end  abruptly 
beneath  the  pleural  surface  ;  their  appearance  is  often  compared  to  that  of 
the  fingers  of  a  glove,  but  it  rarely  happens  that  the  dilatation  is  so  uni- 
form throusrhout  their  whole  length.    In  one  instance,  which  occurred  at 
Guy's  Hospital  in  1873,  the  bronchial  tubes  were  so  enlarged  as  to  be  con- 
spicuous at  the  root  of  the  lung,     pushing  the  lobes  apart  from  one- 
another,"  as  it  is  expressed  in  the  report  of  the  autopsy.    More  often  the 
medium-sized  and  smaller  tubes  are  alone  affected,  w^hen  the  bronchial  dila- 
tation may  be  obvious  on  the  cut  surface  of  the  lung.    Too  many  large 
orifices  are  visible,  from  which  pus  wells  up  in  abundance  ;  or,  if  the  tubes 
are  empty,  we  open  them  up  with  scissors  and  find  them  dilated.  According 
to  Dr  Fagge's  observations,  slight  forms  of  bronchiectasis  are  much  more 
often  met  with  in  the  extreme  bases  than  in  any  other  parts  of  the  lungs. 
Not  infrequently  he  recorded  enlargement  of  the  principal  tube  passing 
into  the  ear-shaped  process  of  the  left  lung  w^hen  no  such  change  could  be 
made  out  elsewhere.    This  was  when  that  process  was  emphysenuitous ; 
and,  indeed,  these  less-marked  examples  of  bronchiectasis  are  veiy  often 
found  in  association  with  emphysema.    On  the  other  hand,  when  the  bron- 
chial affection  reaches  an  extreme  degree,  there  is  seldom  a  corresponding 
amount  of  rarefaction  of  the  pulmonary  tissue.    If  the  tubes  in  any  one 
part  of  the  lung  are  universally  dilated,  running  to  the  surface  side  by  side, 
and  perhaps  as  large  as  quill  pens,  or  even  larger,  the  parenchj'-ma  between 
them  is  perforce  reduced  to  a  small  space.    In  these  cases  it  is  sometimes 
difficult,  at  the  first  glance,  to  say  whether  the  affection  is  or  is  not  secon- 
dary to  a  fibroid  change  in  the  lung  tissue.    But  in  the  most  marked  and 
typical  cases  of  cylindrical  bronchiectasis,  such  as  occur  in  children  after 
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whooping-cough  or  measles,  the  tissue  between  the  dilated  tubes  is  often 
<iuite  free  from  induration  or  other  morbid  changes. 

It  must  be  understood  that  cylindrical  bronchiectasis  is  by  no  means 
absolutely  uniform  iii  diameter  at  different  points.  Sometimes  the  tubes 
gradually  widen  as  they  approach  the  surface.  Sometimes  they  have 
jibrous  bands  or  trabeculse  projecting  from  their  walls  here  and  there,  and 
rendering  their  calibre  veiy  in'egular. 

The  sacculated  dilatation  of  the  bronchial  tubes,  also,  varies  widely  in 
character  in  different  cases.  The  most  typical  form  is  one  which  presents 
appearances  described  as  follows  by  Dr  Fagge : — "  When  a  section  is  made 
of  the  lung  the  cut  surface  appears  to  be  covered  with  an  immense  number 
of  shallow,  smooth-walled  depressions,  like  so  many  minute  saucers.  Each 
of  these  has  in  its  floor  a  very  small  rounded  orifice,  and  it  is  obvious  that 
they  are  all  sections  of  small  bronchiectases,  Vvhich  probably  were  spherical 
before  they  were  cut  across,  but  have  become  flattened  by  their  own  elas- 
ticity, and  by  that  of  the  adjacent  pulmonaiy  tissue.  In  all  likelihood,  if 
the  lung  in  such  a  case  could  be  inflated  and  dried,  and  the  parenchyma 
then  cleared  away  so  as  to  expose  the  tubes  in  their  continuity,  each  would 
be  found  changed  into  a  regular  series  of  globular  dilatations,  so  as  fairly 
to  deserve  the  epithet  moniliform.  In  other  instances  sacculated  bronchiec- 
tases are  more  unequal  in  size  and  irregular  in  form ;  but  it  is  probable  that 
most  of  such  cavities  are  really  not  dilated  tubes,  but  smooth-walled  vomicae 
which  have  been  formed  by  ulceration."  It  is  to  these  latter  sacs  that  in 
all  probability  the  statement  of  Biermer  applies  (in  vol.  v  of  '  Virchow's 
Handbuch  '),  that  the  majority  of  the  sacculi  of  bronchiectasis  have  openings 
only  towards  the  trachea,  and  are  closed  ou  the  distal  side.  Still  less  are 
tine  bronchial  sacs  ever  converted  into  shut  cysts. 

Dilated  bronchial  tubes  often  have  exceedingly  delicate  walls,  being 
apparently  thinner  than  they  were  before  they  began  to  increase  in  size. 
But  sometimes  the  tissues  are  thickened,  the  lining  membrane  being  vel- 
vety and  showing  the  changes  above  described  as  occurring  in  bronchitis. 

Pathology. — ^As  to  the  way  in  which  bronchiectasis  arises,  there  can  be 
little  doubt  that  it  is  the  mechanical  result  of  expiratory  pressure,  being  in 
fact  produced  by  exactly  the  same  cause  as  ordinaiy  emphysema.  To  ex- 
plain satisfactorily  why  in  one  case  the  alveoli  should  yield,  and  in  another 
case  the  tubes,  is  perhaps  impossible.  But  we  may  fairly  suppose  that  it 
depends  upon  the  degree  to  which  the  walls  of  the  tubes  have  been 
softened  by  inflammation,  and  also,  it  may  be,  upon  the  comparative  amount 
■of  elastic  resistance  originally  possessed  by  the  lungs  and  bronchi  in  each 
individual.  (See  Grainger  Stewart's  paper,  '  Edin.  Med.  Journ.,'  July, 
1867.) 

A  more  frequent  cause  of  dilated  bronchi  is  chronic  interstitial  pneu- 
monia, but  with  this  form  we  are  not  at  present  concerned. 

Independently  of  previous  organic  changes  in  the  lung,  bronchiectasis 
is  not  frequent  either  in  children  or  adults.  It  sometimes  complicates 
emphysema,  but  more  frequently  talces  its  place.  In  children  it  is  most 
often  a  sequel  of  whooping-cough,  and  sometimes  comes  on  very  earlv,  and 
so  severely  that  the  patient  grows  up  in  a  state  of  permanent  cyanosis,  with 
•cold  extremities  and  short  breath.  In  adults  bronchiectasis  occurs  in  middle 
rather  than  advanced  life,  and  is  almost  always  preceded  hy  bronchitis 
seldom  by  tuberculous  disease,  and  never  by  acute  pneumonia. 

Diagnosis. — It  is  only  when  bronchiectasis  has  reached  an  extreme 
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point  that  it  is  characterised  by  definite  'physical  signs.  As  a  rule,  tho 
chief  indication  of  this  affection  is  the  presence  of  rales  which  appear  to 
be  too  "  large  "  and  loud  to  be  formed  in  the  undilated  tubes  of  the  part 
of  the  lung  in  which  they  are  heard,  as,  for  instance,  at  the  extreme 
base,  or  along  the  anterior  edge.  If,  however,  several  tubes  cylindrically 
dilated  are  arranged  side  by  side,  while  the  lung  tissue  between  contains 
but  little  air,  there  may  be  more  or  less  marked  bronchial  breathing,  with 
bronchophony.  Such  a  case  could  scarcely  be  clinically  distinguished  from 
primary  chronic  pneumonia,  with  bronchiectasis  as  a  result.  Again,  the 
question  of  the  diagnosis  of  a  saccular  dilatation  of  a  bronchial  tube  from 
a  phthisical  vomica,  to  which  stethoscopists  formerly  gave  much  attention, 
applies  to  the  dilatation  which  attends  cirrhosis  of  the  lung,  not  to  cases 
arising  out  of  bronchitis.  One  circumstance  which  is  strongly  indicative 
of  bronchiectasis  is  for  the  physical  signs  over  a  certain  part  of  the  lung  to 
undergo  more  or  less  regular  variations  from  time  to  time,  being  now  well 
marked,  and  now  again  indistinct  or  absent. 

As  for  its  symptoms,  dilatation  of  the  tubes  is  of  course  in  part  con- 
cerned in  causing  cough,  dyspnoea,  and  lividity  ;  but  at  the  bedside  one  can 
never  separate  its  share  in  producing  these  effects  from  that  due  to  the 
bronchitis  associated  with  it,  and  perhaps  also  to  concomitant  emphysema. 
The  symptom  that  enables  one  to  diagnose  bronchiectasis  vnih.  confidence 
is  a  peculiar  way  of  expectorating  which  may  in  some  cases  be  observed. 
For  some  hours,  perhaps,  there  is  no  cough  at  all ;  but  during  this  time 
secretion  is  accumulating  in  the  dilated  parts  of  the  air-passages,  the  sensi- 
tiveness of  which  appears  to  be  blunted,  so  that  they  do  not  resent  its 
presence.  At  last  perhaps  some  runs  over  into  a  tube  which  is  still  healthy, 
and  the  result  is  a  more  or  less  violent  fit  of  covigliing.  The  liquid  that  has 
collected  is  suddenly  expelled,  pouring  out  of  the  patient's  mouth,  and  even 
through  his  nose,  so  as  to  half  fill  his  spittoon.  Sometimes  this  process  is 
set  in  action  by  percussion  of  the  chest.  Sometimes  it  occurs,  especially  in 
the  morning,  when  the  patient  rises  from  the  recumbent  posture.  When 
this  accumulation  has  been  got  rid  of  he  usually  feels  much  more  comfort- 
able than  before,  the  breathing  is  easier,  and  the  chest  less  oppressed. 
Such  intermittent  expectoration  (or  in  children  vomiting)  of  pus  is  a  sure 
sijrn  of  dilated  bronchi. 

A  few  cases  have  been  recorded  (vol.  xv,  '  Deutsches  Archiv,'  Gerhardt) 
in  which  painful  swelling  of  some  of  the  joints  occui-red  as  a  sequel  of  bron- 
chiectasis. This  is  probably  analogous  to  gonorrhocal  synovitis,  or  to  that 
which  sometimes  follows  dysentery  or  leucorrhrea  or  parturition.  The  occa- 
sional supervention  of  abscess  of  the  brain  as  a  complication  of  suppuration 
in  the  air-passages  or  in  the  lungs  has  been  already  referred  to. 

Foetid  or  putrid  bronchitis. — When  the  bronchial  tubes  are  dilated, 
bronchitis  is  often  accompanied  with  the  expectoration  of  foul-smelling 
sputa,  and  sometimes  with  horrible  foetor  of  breath.  Occasionally  putrid 
bronchitis  has  been  recorded  without  bronchiectasis  ;  but  as  a  rule  it  is 
only  Avhen  liquids  have  been  long  stagnant  in  some  part  of  the  air-passages, 
or  in  a  space  communicating  with  them,  that  putrefactive  changes  occur. 

The  characteristic  symptom  of  this  rare  disease,  as  was  first  pointed 
out  by  Traube,  is  the  presence  in  the  matters  expectorated  of  certain  soft, 
friable,  smooth  masses,  of_  a  dirty  greyish-yellow  colour  and  very  foetid 
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odour,  varying  in  size  from  a  millet-seed  to  a  bean.  Such  bodies  had  been 
originally  noticed  by  Dittrich  in  1850  as  plugging  the  affected  tubes  in 
fatal  cases  ;  and  in  Germany  they  are  commonly  called  Dittrich's  "  or 
'■  Traube's  plugs'"  (Bro/icJtial  proj'fe).  Microscopically  they  are  made  up 
of  pus-cells  and  granules  mixed  with  oil-globules.  At  a  later  stage  they 
also  contain  certain  long,  narrow,  acicular  ciystals,  which  Yirchow  described 
long  ago  in  the  tirst  volume  of  his  '  Archir,'  as  consisting  of  a  fatty  acid. 
These  crv'stals  are  colourless,  often  sharjDly  bent  or  twisted,  sometimes  col- 
lected together  in  sheaves  or  in  thick  bundles.  Accoi-ding  to  Guttmann 
they  contain  a  combination  of  loalmitic  and  stearic  acids.  The  curious 
spirals  named  after  Curschmann,  Avho  described  them  in  1887,  may  also 
occur,  microscopical  fragments  of  clear  mucus,  wrapped  round  by  a  slender 
thread-like  coil,  which  is  also  amorphous. 

In  1867  Leyden  and  Jaffe  discovered  that  the  granular  nuitter  consists 
of  round  or  rod-shaped  bacilli  or  beaded  chains  or  filaments  (Leptothrir 
puhnonalis).  The  presence  of  leptothrix  appears  to  be  the  reason  why 
iodine  often  gives  a  violet  or  blue  tint  to  the  mass,  as  A'irchow  and  Gamgee 
iudependentl}''  observed.  Chemical  analysis  of  the  sputum  of  putrid  bron- 
chitis, in  different  cases,  has  shown  that  it  may  contain  volatile  fatty  acids 
(valerianic  and  butyric),  leucin  and  tyrosin,  ammonia,  and  sulphuretted 
hvdroffen.*  Levden  and  Jaffe  succeeded  in  inducin":  in  ordinarv  muco- 
purulent  sputum  a  putrefactive  process  like  that  in  the  expectoration  of 
])utrid  bronchitis. 

The  sputum  is  generally  abundant,  and  often  separates  in  the  spittoon 
into  three  layers  :  of  these  the  uppermost  is  muco-purulent,  opaque,  greenish 
yellow,  and  frothy  ;  the  middle  is  a  transparent  albuminous  liquid,  like 
serum  ;  the  lowest  is  granular,  and  of  a  dirty  yellow  appearance,  consisting 
i)t  pus  and  Dittrich's  plugs.  Sometimes  the  sputum  is  of  a  uniform  choco- 
late colour  from  mixture  with  blood. 

The  odour  of  the  j^atient's  breath  and  sputum  in  cases  of  putrid  bron- 
chitis is  often  identical  with  that  of  gangrene  of  the  lung.  But  in  other 
cases  it  is  altogether  different.  There  is,  of  course,  great  difficulty  in  defin- 
ing the  distinction  verbally  ;  Guttmann  compares  it  with  the  smell  that 
])ervades  a  soap  factory.  Dr  Laycock's  statement  is  that  in  one  of  his 
patients  the  odour  was  like  "  that  of  the  may-flower  or  of  apple-blossom, 
with  a  kind  of  arriere-r/otU  of  fteces."  Dr  Fagge,  who  rivalled  the  younger 
Babington  in  acuteness  of  smell,  often  observed  this  kind  of  smell,  espe- 
cially when  the  dilated  bronchial  tubes  were  emptied  with  a  gush  of  enor- 
mous quantities  of  fluid."  Probably  in  such  cases  there  is  no  active  i^rocess 
going  on  in  the  walls  of  the  affected  tubes  themselves.  On  the  other  hand, 
in  many  of  those  cases  in  which  the  odour  is  like  that  of  gangrene  of  the 
lung,  the  development  of  foetor  in  the  sputa  indicates  the  abrupt  com- 
mencement of  a  destmctive  change,  both  in  the  air-passages  and  in  the 
pulmonary  parenchyma,  which  rapidly  brings  about  a  fatal  issue. 

The  credit  of  having  first  pointed  out  the  clinical  features  of  cases  of 
this  kind  belongs  to  Dittrich.  His  description  is  that  it  "  commonly  arises 
in  persons  of  the  middle  period  of  life>  who  have  suffered  for  years  from 
bronchial  catarrh,  with  abundant  muco-pui-ulent  expectoration,  and  who 
may  either  have  already  begun  to  waste,  or  may  still  remain  well  nourished. 

*  See  a  paper  on  the  chemical  characters  of  foetid  expectoration  by  Gamgee  ('Ediu. 
Med.  Journ./  March,  1865),  and  one  bv  Bamberger  in  the  '  Wiirzburo-er  med  Zeitsclirift  ' 
1864.  ■  ■  ' 
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Suddenly,  and  without  apparent  cause,  the  sputum  becouies  offensive,  of  a 
dirty  grey  colour  :  the  breath  also  stinks,  poisoning  the  air  around.  There- 
upon follow  severe  dyspncea,  fever  of  typhoid  character,  rapid  collapse,  an 
earthy,  dirty  yellow  complexion,  and  ultimately  cessation  of  expectoration, 
coma,  and  death." 

After  death  the  walls  of  some  of  the  bronchial  tubes  are  found  slough- 
ing, with  more  or  less  extensive  areas  of  pneumonic-  consolidation,  passing 
here  and  there  into  gangrene.  Other  parts  of  the  lung  tissue  are  cedema- 
tous,  exuding  a  foetid  l^uid.  The  bronchial  glands  are  swollen,  soft,  and  of 
a  dirty  grey  colour. 

The  Occurrence  of  hepatisation  and  gangrene  of  the  lungs  is  by  no 
means  limited  to  the  seats  of  bronchiectasis.  Pneumonic  patches  may  be 
scattered  throughout  every  part  of  the  lungs,  and  probably  owe  their  origin 
to  the  inhalation  into  healthy  tubes  of  putrid  particles  derived  from  others 
already  diseased. 

But  the  issue  of  putrid  bronchitis  is  not  always  fatal.  Slight  cases 
sometimes  end  in  recoveiy  because  either  there  was  no  ulceration  of  the 
walls  of  the  tubes,  or  because  the  necrotic  process  was  limited,  and  healing 
took  place  after  detachment  of  the  sloughs.  Other  cases,  again,  run  on 
for  months  with  but  little  change  in  the  symptoms,  and  without  marked 
impaix-ment  of  the  general  health. 

Etiology  of  bronchitis  generally. — The  chief  cause  of  primary  or  acute 
bronchitis  is  exposure  to  cold.  No  doubt  cold  air  entering  the  air-passages 
through  the  mouth  sometimes  acts  upon  them  as  a  direct  iri'itant.  The 
nasal  mucous  membrane  warms  the  inspired  air  :  but  when  persons  go 
out  of  doors  in  cold  and  foggy-  weather,  there  is  often  catarrh  of  the 
nasal  mucous  membrane  which  compels  them  to  bi-eathe  through  the 
mouth. 

Probably  bronchitis  may  also  be  set  up  by  the  action  of  cold  upon  the 
surface  of  the  body.  A  patient  may  take  a  chill by  getting  wet  through, 
by  sitting  in  a  draught,  by  lying  on  damp  grass,  or  by  merely  sitting  out 
of  doors  when  sweating  after  exertion.  It  is  when  the  body  has  been 
heated  and  is  cooling  that  there  is  danger  of  catching  cold,  because  when- 
ever the  body  produces  more  heat  than  is  required  to  maintain  its  tempera- 
ture, the  thermotaxic  centres  act  on  the  vaso-motor  mechanism,  and  the 
cutaneous  capillaries  become  dilated.  Hence,  after  a  Turkish  bath,  one 
plunges  into  cold  water,  which  causes  contraction  of  the  blood-vessels, 
before  one  ventures  to  sit  in  a  room  at  an  ordinary  temperature.  Kosenthal, 
and  aftei-wards  Kiegel,  have  showai  by  direct  experiment  that  if  animals  after 
exposure  to  great  heat  are  removed  and  placed  in  air  which  is  not  warmed, 
they  go  on  cooling  until  their  temperature  falls  below  normal  point. 

In  most  cases  the  first  effect  of  external  cold  is  to  set  up  sore  throat  and 
coryza,  and  then  the  inflammation  spreads  to  the  trachea  and  bronchi. 

Some  persons  are  far  more  sensitive  to  the  action  of  cold  than  others. 
The  risk  of  catching  cold  may,  however,  be  often  obviated  to  a  great 
extent  by  '*  hardening  the  skin,  that  is,  by  exix)sing  it  regularly  to  sudden 
chano-es  of  temperature,  so  as  to  accustom  its  vessels  to  contract  promptly 
and  vigorously.  The  most  effectual  w-ay  of  doing  this  is  to  sponge  the  sur- 
face ^vith  cold  water,  or  to  use  a  cold  douche  every  morning  after  a  tepid 
bath.  The  cold  bath  by  itself  is  all  that  is  needed  by  robust  persons  with 
an  active  circulation,  in  whom  it  is  followed  by  a  good  reaction.    Even  with 
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young  children  a  warm  bath  is  best  followed  by  rapid  sponging  with  cold 
water. 

Many  secondary  or  predisposing  causes  of  bronchitis  are  really  condi- 
tions which  favour  the  injurious  action  of  cold.  Thus  the  disease  is  very 
apt  to  attack  young  children,  on  account  of  their  feeble  powers  of  resist- 
ance. A  curious  point  that  came  out  in  some  inquiries  made  by  Geigel  into 
the  infant  death-rate  in  Wurzburg  was  that  bronchitis  was  less  fatal  to 
illegitimate  than  to  legitimate  children,  the  reason  perhaps  being  that  the 
latter  are  more  coddled  and  kept  warm,  and  so  are  more  sensitive  to  cold. 

The  prevalence  of  bronchitis  in  Europe  is,  as  might  be  expected,  least 
in  the  hot  season  of  the  year,  from  June  to  September,  and  its  propor- 
tionate frequency  in  different  months  is  not  the  same  as  that  of  acute 
jjneumonia.  This  is  true  also  of  the  geographical  distribution  of  the  two 
afl'ections.  Bronchitis  increases  in  frequency  from  the  equator  tow^ards  the 
poles,  but  the  increase  is  not  unifonn  in  all  longitudes,  for  it  varies  Avith 
the  climatic  conditions  of  each  particular  country.  What  favours  it  most 
is  not  a  low  mean  temperature,  but  the  occui-rence  of  sudden  and  violent 
changes.  In  some  parts  of  the  tropics  bronchitis  is  by  no  means  un- 
common at  the  end  of  the  hot  season.  The  countries  in  which  it  is  of  most 
rare  occurrence  appear  to  be  Egypt,  the  western  prairies  of  North  America, 
the  plains  of  India,  part  of  the  West  Indies,  and  California. 

The  entrance  of  irritant  substances  into  the  air-passages  during  breath- 
ing is  another  and  perhaps  the  most  important  cause  of  bronchitis.  In 
discussing  the  tetiolog}^  of  phthisis  we  shall  have  to  consider  the  influence  of 
various  occupations,  in  which  the  inhalation  of  dust  is  almost  inevitable. 
Such  occupations  frequently  cause  bronchitis,  which  may  either  be  followed 
by  the  development  of  phthisis,  or  may  run  a  chronic  course  without  com- 
plication until  it  ends  by  the  supervention  of  an  acute  attack,  or  by  dilata- 
tion of  the  heart  and  dropsy.  Pulverulent  substances  Avhich  happen  to  be 
coloured,  such  as  carbon  or  oxide  of  iron,  often  tinge  the  sputum  deeply. 
Yet  a  miner,  whose  lungs  are  black  with  coal-dust,  may  spit  up  a  yellow 
muco-purulent  fluid,  containing  no  carbon  whatever,  when  he  is  away  from 
the  mine.  For  the  bronchial  mucous  membrane  never  itself  becomes 
the  seat  of  anthracosis  ;  even  the  peribronchial  tracts  of  fibrous  tissue  derive 
their  black  deposit  from  the  surrounding  pulmonaiy  alveoli,  and  not  from 
the  bronchial  epithelium. 

The  inhalation  of  gases,  especially  nitrous  or  sulphurous  acid,  is  ex- 
ceedingly irritating  to  the  air-passages,  and  not  infrequently  sets  up  acute 
bronchitis  in  workmen  whose  occupations  expose  them  to  it.  But,  accord- 
ing to  Hirt,  the  chronic  form  of  the  disease  is  comparatively  seldom  trace- 
able to  this  cause  ;  for  after  one  or  two  acute  attacks  a  tolerance  seems  to  be 
established,  and  no  further  ill  effects  are  observed.  On  the  other  hand, 
the  emanations  from  certain  oil-works,  from  tar  factories,  and  from  the 
pans  in  which  brine  is  evaporated  to  make  salt,  are  believed  to  have  a  bene- 
ficial influence  on  the  bronchial  mucous  membrane. 

Quite  apart  from  any  irritation,  whether  thermal,  mechanical,  or  chemi- 
cal, we  must  recognise  various  contagia  as  causes  of  bronchitis,  particularly 
those  of  measles,  enteric  fever,  and  septicaemia. 


The  diagnosis  of  Bronchitis  rests  on  the  presence  of  the  symptoms  and 
physical  signs  mentioned  above.  The  only  difficulty  is  to  determine 
Avhether  it  is  a  primary  affection,  or  secondaiy  to  fevers,  pneumonia,  tuber- 
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culosis,  or  diseases  of  the  heart  or  kidneys.  It  is  interesting  to  notice  that 
Richards  Brown,  writing  in  1795,  gives  the  diagnosis  of  Bronchitis  from 
Peripneiunonia  vera,  Catarrhus  pestiferus  (/.  e.  Influenza),  Pleurodynia, 
Angina  pectoris,  and  Hepatitis. 

The  pro(/noiis  of.  Bronchitis  rests  on  the  following  conditions  : 

When  secondary  to  other  diseases,  as  exanthems  and  other  fevers,  diph- 
theria, pneumonia,  cardiac  or  renal  disease,  it  is  graver  than  when  primary. 

When  it  is  confined  to  the  larynx,  trachea,  and  larger  bronchi,  it  is 
seldom  dangerous  ;  when  it  invades  the  smaller  tubes,  and  particularly  when 
complicated  by  collapse,  catarrhal  i:>neumonia,  emphysema,  or  bronchiec- 
tasis, it  is  much  more  grave. 

The  danger  of  uncomplicated  bronchitis  is  limited  to  childhood  and  old 
age.  At  the  two  extremities  of  life  it  is,  in  this  country,  the  most  common 
cause  of  death  during  the  winter  months. 

Occasionally,  however,  even  in  young  adults,  acute  imconiplicated  bron- 
chitis is  fatal.  The  writer  has  onlv  twice  seen  this,  once  in  a  vounor  mail 
and  once  in  a  young  woman,  both  between  twenty-one  and  twenty-eight. 
In  both  cases  he  expected  to  find  acute  miliary  tuberculosis,  but  in  both  cases 
an  autopsy  showed  that  this  and  every  other  complication  was  absent.  Such 
cases  are  veiy  exceptional.  Indeed  it  may  be  almost  absolutely  stated  tlia!t 
a  reported  death  of  an  adult  under  sixty  years  of  age  from  bronchitis  was 
really  due  to  phthisis. 

Special  treatment  hrj  drugs. — In  the  milder  forms  of  acute  bronchial 
catarrh  —  or  tracheo-bronchitis  —  little  is  necessary  beyond  placing  the 
patient  in  an  equal  tempei-ature,  of  about  63°.  Small  doses  of  ipecacuanlia, 
with  neutral  salts  like  nitre,  are  probably  serviceable  by  favouring  exuda- 
tion from  the  inflamed  mucous  surface.  The  application  of  mustard  plasters 
or  of  hot  poultices  to  the  throat  and  to  the  upper  part  of  the  chest  often 
irives  arreat  relief  to  the  sense  of  soreness  alonjr  the  trachea  and  behind  the 
sternum.  In  slight  cases  inhaling  steam  is  an  efficient  and  agreeable 
remedy. 

Very  different  measures  are  necessary  in  cases  of  capillary  bronchitis. 
Sometimes,  if  suffocation  appears  to  be  rapidly  impending  and  the  right 
side  of  the  heart  to  be  overloaded,  it  is  advisable  to  bleed  from  the  arm. 
Antimony  is  often  valuable  for  a  day  or  two,  and  also  the  ethereal  tincture 
of  lobelia  in  half-drachm  doses  at  frequent  intervals.  In  one  of  Dr  Fagge's 
worst  cases  life  appeared  to  be  saved  by  alternate  doses  of  turpentine  arid 
of  champagne.    Ammonia  in  frequent  doses  is  another  most  valuable  drug. 

It  is  important  to  maintain  a  moist  state  of  the  air  round  the  patient. 
A  kettle  on  the  fire,  with  a  long  tube,  throwing  steam  out  near  the  patient's 
bed,  fulfils  this  indication  better  than  anything  else.  But  when  it  is  used, 
one  must  never  forget  that  the  ceiling  and  the  curtains  necessarily  becomb 
saturated  with  damp,  and  that  if  the  temperature  of  the  room  should  be 
allowed  to  fall  a  few  degrees  during  the  night,  or  in  the  early  morning,  a 
chill  will  result,  which  may  possibly  be  fatal  to  the  patient.  In  some  cases 
direct  inhalation  of  steam  gives  much  relief,  or  a  medicated  spray  may  be 
employed,  containing  conium  juice,  or  morphia,  or  salines  such  as  chlorate 
of  potass  or  ammonium  chloride. 

After  a  few  days  it  is  generally  necessary  to  substitute  for  nauseant 
druo-s,  like  ipecacuanha  or  antimony,  such  remedies  as  carbonate  of  am- 
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monia.  squill,  and  senega  :  and  to  add  brandy  in  accordance  with  the  state 
of  the  pulse. 

In  chronic  hroticliitif  a  great  variety  of  medicines  are  useful.  If  the 
cough  is  dry  and  hard,  ipecacuanha  is  most  serviceable,  and  to  this  squills- 
and  nitre  are  often  usefully  added.  If  it  is  distressing  by  its  frequency  and 
apparent  aimlessness,  bromide  of  ammonium  or  of  potassium  often  gives 
relief,  and,  if  the  kidneys  are  healthy,  morphia  or  opium  may  be  taken  with 
great  advantage.  The  compound  tincture  of  camphor  is  an  excellent  form 
to  prescribe  :  and  after  a  few  liours"  sleep  the  patient  may  wake  greatly  re- 
freshed, and  in  all  respects  better.  It  is,  however,  always  necessary  to- 
consider,  before  prescribing  opiates  in  a  case  of  bronchitis,  whether  one  is 
likely  to  do  harm  by  checking  cough,  and  so  j^reventing  the  tubes  being 
emptied  of  their  contents.  If  there  is  lividity,  stupor,  or  even  drowsiness, 
such  medicines  must  be  carefully  avoided.  In  many  cases,  especially  if  the 
expectoration  is  viscid  and  abundant,  sal  ammoniac  is  useful  :  it  may  be 
given  in  doses  of  gr.  xv  to  gr.  xx.  with  a  little  syrup  of  lemon  or  extract  of 
liquorice  to  conceal  its  disagreeable  taste.  Iodide  of  potassium  is  another 
salt  which  often  does  good  service  in  chronic  bronchitis. 

In  cases  in  which  there  is  excessive  exudation  and  secretion  from  the 
surface  of  the  mucous  membrane  balsamic  remedies  are  applicable — tolu, 
benzoin,  Peruvian  balsam,  benzoic  acid :  other  internal  remedies  are 
copaiba.  tuii:)entine,  ammoniacum.  or  one  of  the  foetid  gum-resins,  such  as 
assafcetida. 

The  treatment  of  Bronchiectasis,  and  particularly  of  foetid  Broncho r- 
rhoea,  by  internal  remedies  is  seldom  satisfactory.  Antiseptics,  such  as 
creasote,  carbonate  of  guaiacol,  terebene,  thymol,  may  be  given  as  fre- 
quently as  they  can  be  taken  in  pills  or  capsules,  and  sometimes  succeed 
in  removing  foetor  and  checking  secretion  :  but  more  often  the  patient  or 
his  stomach  rebels,  and  the  drugs  have  to  be  laid  aside. 

Dr  Poore  in  these  cases,  and  also  in  chronic  j^hthisis  with  profuse  secre- 
tion fi'om  vomic£e,  has  advocated  the  patient  eating  garlic  until  its  odour  is 
perceptible  in  the  breath  and  the  skin.  He  finds  it  very  useful  in  replac- 
ing the  foul  odour  of  the  breath  and  sputa  by  a  pungent  smell  like  that  of 
syringa  ;  and  Dr  Ewart  testities  to  the  value  of  the  treatment. 

Putting  the  patient  in  a  chamber  filled  with  the  vapour  of  heated  crea- 
sote for  ten  or  thirty  minutes,  or  even  longer  as  he  becomes  used  to  it, 
has  been  tried  by  Dr  Chaplin.  Dr  Ewart.  and  some  other  physicians  with 
success.  The  eyes  nmst  be  protected  from  the  fumes.  The  smell  is  pene- 
trating and  diffusive,  and  the  cough  excited  severe  ;  but  the  result  seems  to 
be  effectual  emptying  and  purification  of  the  dilated  tubes. 

A  more  convenient  and  easier — but  it  must  be  confessed,  less  effectual 
—  method  is  that  of  using  medicated  insufiiations.  or  sprays  or  inhalation^ 
of  vapours  impregnated  with  turpentine,  thymol,  terebene.  compound  tinc- 
ture of  benzoin,  iodine,  or  creasote. 

Several  years  ago  Grainger  Stewart  proposed  and  carried  out  the  direct 
injection  of  drugs  dissolved  in  olive  oil.  He  used  10  parts  of  menthol  and 
2  of  guaiacol  in  100  of  oil,  injected  twice  a  day  into  the  trachea  throu£rh 
the  larynx  ;  and  succeeded  in  curing  a  case  of  foetid  bronchiectasis  which  had 
resisted  other  methods  of  treatment. 

Incision  and  drainage  of  a  large  bronchial  cavity  has  been  performed, 
but  with  less  favom-able  results  than  similar  treatment  of  a  larse  single 
adherent  vomica  in  a  case  of  phthisis. 
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Sulphiuous  waters  are  believed  by  tho:>e  avIio  prescribe  them  to  be  of 
service  iu  foetid  bronchiectasis,  and  patients  are  sent  to  Harrogate  and  to 
the  Pyrenees  to  drink  them. 

General  treatment  of  hroncltitis  hy  air  and  waters.— Oi  late  years 
several  physicians,  first  in  Gennany  and  since  in  this  country,  have  made 
use  of  both  compressed  and  raretied  air  in  the  treatment  of  various  bron- 
chial and  pulmonary  affections.  In  the  earlier  attempts  recourse  was  had 
to  pneumatic  chambers,  made  somewhat  after  the  fashion  of  the  diving-bell, 
in  which  the  patients  sat  for  an  hour  at  a  time,  under  a  pressure  of  If  to 
1-^-  atmospheres.  It  is  obviously  in  very  exceptional  circumstances  only  that 
•such  elaborate  constructions  can  l)e  avaihible  in  practice,  and  therefore 
attention  has  been  more  recently  devoted  chiefly  to  the  invention  of  port- 
able forms  of  apparatus,  by  which  the  patient  is  made  to  inhale  air  of 
varying  degrees  of  pressiu'e  without  being  himself  immersed  in  it.  Most  of 
these  instruments  are  upon  the  principle  of  the  ordinary  gasometer  used  to 
receive  coal  gas  ;  an  air-containing  cylinder,  open  below,  is  suspended  in 
another  cylinder,  open  above,  so  that  the  one  can  move  freely  up  and  down 
within  the  other.  By  pouring  more  or  less  of  water  into  the  outer  cylinder, 
and  then  either  pressing  down  the  inner  cylinder  with  weights  or  lifting  it 
up  to  varying  heights,  the  air  inside  it  may  be  compressed  or  rarefied  to  any 
■desired  extent.  The  object  is  to  make  the  patient  insjJire  compressed  air,  or 
■expire  into  rarefied  air.  A  tube  from  the  inner  cylinder  is  connected  with 
a  mask,  which  can  be  fitted  air-tight  over  the  nose  and  the  mouth.  There 
is  a  stopcock,  which  is  turned  by  the  patient  each  time  he  breathes,  so  that 
the  mask  comuuinicates  with  the  cylinder  either  during  inspiration  or  during 
■expiration  (as  may  be  intended),  whereas  on  reversing  the  movement  it 
communicates  with  the  external  air.  Waldenburg,  who  invented  this 
machine,  advised  that  compressed  air  should  be  inspired  for  five,  ten,  or 
fifteen  minutes,  and  then,  after  a  pause,  that  expiration  into  rarefied  air 
•should  be  i^ractised  for  a  similar  period.  In  most  cases  two  or  three  sittings 
a  day  are  sufficient. 

So  far  as  emphysema  is  concerned,  the  greatest  benefit  is  to  be  derived 
from  expiration  into  rarefied  air.  The  inspiration  of  compressed  air  might 
be  expected  to  tend  towards  increasing  the  distension  of  the  alveoli.  But, 
on  the  other  hand,  expiration  into  rarefied  air  might  also  do  harm  by 
augmenting  the  flow  of  blood  to  the  bronchial  mucous  membrane,  whereas 
inspiration  of  compressed  air  would  increase  the  blood-pressin-e  in  the  sys- 
temic vessels,  and  unload  the  right  side  of  the  heart.  It  is  therefore  best 
to  alternate  the  two  methods,  as  Waldenburg  and  others  advise.  There  is 
strong  testimony  to  the  beneficial  action  of  this  mode  of  treatment,  in 
augmenting  (at  "least  for  a  time)  the  activity  of  emphysematous  lungs,  and 
in  relieving  the  synipton)s  of  bronchial  catarrh.  (See  Dr  Theodore  Williams' 
three  lectures  in  the  •  British  Medical  Journal,'  April  18th,  1885 ;  Dr 
Gamgee's  paper,  ibid.,  December  18th,  1886  ;  and  the  foiu-th  chapter  in  Dr 
Hale  White's  book  on  non-medicinal  therapeutics,  1889.) 

Inhalation  of  oxygen  gas  is  often  of  signal,  though  only  temporary, 
benefit. 

In  some  cases  of  chronic  bronchitis  it  is  the  habit  to  send  the  patients 
to  certain  Continental  spas.  According  to  Braun  those  waters  are  the  best 
which  contain  a  considerable  amount  of  chloride  of  sodium,  as  well  as  of 
carbonate  of  soda,  such  as  Ems  in  Germany  and  Mont  Dore  in  France. 
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Probably  the  same  benefit  is  derived  from  drinking  the  waters  of  Bath  or 
Matlock. 

The  diet  of  i>atients  suffering  from  chronic  bronchitis  requires  regula- 
tion. Kather  free  diluents  are  in  most  cases  desirable,  and  probably  the 
mineral  waters  just  mentioned  act  chiefly  in  this  way,  promoting  free  and 
loose  secretion  from  the  bronchial .  mucous  membrane.  By  common  ex- 
perience beer  does  harm,  and  even  London  labourers  with  a  cough  avoid 
porter,  and  drink  gin  instead.  Cheese  is  also  believed  to  be  bad  for  a 
ooughj  and  Pliny's  dictum — nuces  tussientihus  inimiccE — still  holds  good, 
probably  from  the  mechanical  irritation  of  the  fauces  which  they  produce. 

When  it  is  thought  desirable  for  a  bronchitic  patient  to  spend  the 
winter  and  spring  away  from  home,  the  choice  lies  usual]}-  between  climates 
which  are  soft  and  "  sedative (such  as  Torquay,  Falmouth,  Penzance, 
and  the  Channel  Isles,  Montpellier,  Madeira,  the  Canaries,  and  Egypt},  those 
which  are  stimulant  without  too  much  risk  of  exposure  to  cold  winds  (as 
Mentone  and  San  Remo,  or  Ajaccio  in  winter,  and  Margate,  Folkestone,  and 
Lowestoft  in  summer  and  autumn),  and  those  which  are  surrounded  by  pine 
woods  (as  Arcachon  and  Bournemouth). 

Plastic  Broxcititis.* — This  singular  disease  has  characters  so  peculiar 
that  it  cannot  be  grouped  with  the  ordinary  catarrhal  forms  of  bronchitis. 
It  consists  in  the  exudation  of  a  plastic  material  from  the  walls  of  the  air- 
passages  which  coagulates  and  forms  fibrinous  casts  "  of  their  channels.  A 
like  exudation  may  occur  by  extension  of  a  morbid  process  downwards  from 
the  larynx  in  diphtheria,  and  much  less  frequently  by  extension  upwards 
from  the  pulmonary  alveoli  in  pneumonia  :  but  both  of  these  are  totally 
different  in  patholog}'  and  symptoms.  The  former  has  been  described  with 
membranous  laryngitis  in  the  chapter  on  Diphtheria,  and  depends  on  infec- 
tion by  Loffler's  bacillus.  The  latter  depends  on  infection  by  the  diplo- 
coccus  of  Pneumonia. 

Plastic  bronchitis  is  one  of  the  rarest  diseases — an  affection  of  great 
rarity"  (Walshe)  ;  "  hochstselten  "  (Riegel)  :  iiusserstselten '*  (Biermer). 
The  experience  of  Sir  Thomas  Watson  was  remarkable,  in  having  had  under 
his  own  observation  five  well-marked  examples. 

These  "  bronchial  polypi  "f  were  known  very  early.  Dr  Nicholas  Tulp 
(the  lecturer  in  Kembrandt's  famous  painting.  The  Lesson  of  Anatomy 
records  and  figures  two  specimens  brought  up  by  a  Dutch  sea-captain  suf- 
fering from  hgemoptysis:  "  Effudit  duos  insiyn-es  venarum  ramos  adce- 
quantes  singulos  expansm  mamU  magnitudinem  ''  (' Obs.  Med.,'  Amst.  Elz., 
1652,  cap.  xiii,  p.  122,  tab.  iii,  iv).  Afterwards  cases  were  recorded  by  the 
younger  Bartholin,  Cheselden.  de  Haen.  Morgagni.  Hunter.]:  Cheyne  of 
Dublin,  and  Stokes.    Most  of  the  early  cases  (1690 — 1730)  Avere  published 

*  Synonyms  — Y\hv\\\on?i  bronchitis— Croupous  bronchitis  or  Bronchial  croup  of  some 
German  writers — Bronchial  pol,y])i  of  older  authors — Ans^ina  polyposa. 

t  The  word  "  polypus  "  in  the  medical  literature  of  the  seventeenth  and  eic^hteenth 
centuries  was  not  used  in  its  present  application  to  pedunculated  tumours  of  the  iiares,  or 
uterus,  or  rectum,  but  in  its  original  signification,  which  survives  in  zoology— of  a  bodv 
with  many  feet  (an  octopus  or  a  fresh-water  polyp),— and  was  applied  to  the  fibrinous 
coagnla  found  after  death  in  the  trunk  and  branches  of  the  pulmonary  artery. 

+  Hunter's  case  occurs  as  a  short  appendix  to  his  '  Treatise  on  the  Blood,  Inflamma- 
tion, and  Gunshot  Wounds.'    The  ])atient  was  a  man  of  twenty-two,  who  spat  mucus  often 
mixed        blood.    He  recovered.    The  figure  agrees  with  those  illustrating  the  cases  of 
Fuller,  Peacock,  Salter,  Tuckwell,  and  Fagge,  in  the  'Pathological  Transactions'  Cvols  v 
IX,  XVI,  and  xxi).  ^  ' 
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in  the  '  Plulo-sophiLul  Trausactious."  Aii  excellent  account  by  Peacock, 
based  on  thirty-four  cases,  appeared  in  the  '  Path.  Trans.'  for  1853  (vol.  v, 
p.  43).  Biermer  collected  fifty-eight  cases  (■  Yirehow  s  Hdbh.,'  1867),  and 
Dr  Samuel  West  fifty-two  (•  Practitioner,'  vol.  xliii,  1886). 

Anatomy. — In  almost  all  cases  of  plastic  bronchitis  the  patient  expec- 
torates masses  of  the  peculiar  exudation.  It  usually  appears  rolled  up  into 
a  sort  of  ball,  and  covered  with  mucus  and  blood.  This  is  easily  removed 
by  floating  it  out  in  water,  and  one  then  sees  that  there  is  a  complete  cast 
of  some  part  of  the  bronchial  tree,  extending  i)erhaps  dowm  to  its  finest 
subdivisions,  so  that,  according  to  Biermer,  the  minute  terminal  filaments 
may  actually  show  bulbous  ends  moulded  in  the  infundibula  themselves. 
The  colour  of  the  cast  is  whitish  vellow  or  crev  ;  its  consistence  is  tough  and 
elastic  ;  it  is  almost  always  made  up  of  many  concentric  laminte,  separated 
here  and  there  by  narrow  spaces  and  with  more  or  less  definite  central 
cavity,  containing  mucus  or  bubbles  of  air.  The  more  delicate  filaments  are 
said  to  be  generally  solid. 

The  laminated  structure  aft'ords  a  distinction  fi»om  the  bi-anching  clots 
Avhich  are  sometimes  formed  in  the  air-passages  as  the  result  of  haemor- 
rhage, and  which  are  quite  homogeneous.  Biermer  doubted  whether  blood 
ever  coagulates  so  as  to  form  casts  of  the  bronchial  tree  ;  but  Walshe  spoke 
of  it  in  jDositive  terms,  and  there  could  hardly  be  a  better  authority. 

The  casts  in  cases  of  fibrinous  bronchitis,  when  examined  microscopi- 
cally, are  seen  to  consist  of  a  hyaline  or  slightly  fibrillated  base,  in  which 
are  embedded  large  numbers  of  leucocvtes.  Thev  seldom  contain  red 
blood-discs  in  any  quantity.  Several  observers  have  noticed  Charcot's 
crystals  in  them,  and  also  Curschinann's  spirals.  In  one  case  Waldenburg 
found  that  the  thicker  parts  contained  only  a  few  formed  elements,  but 
abundant  fat-globules. 

The  material  is  spoken  of  as  coatrulated  fibrin,  like  that  of  inflammatory 
exudations  on  serous  membranes.  But  in  some  cases  it  appears  to  be  soluble 
in  lime  water  or  solutions  of  jDOtass  or  soda  :  and  this  character  brings  it 
nearer  to  mucin. 

The  length  of  a  bronchial  cast  is  commonly  from  one  and  a  half  to  two 
and  a  half  inches,  but  sometimes  it  may  be  four  or  five  inches,  or  even  (as 
in  a  case  of  Riegel's)  over  six  inches.  The  diameter  of  its  thickest  part  is 
seldom  greater  than  that  of  a  goose-quill — much  less  than  that  of  the 
space  in  which  it  was  formed.  Biermer  has  jDointed  out  that  from  its 
appearance  one  can  sometimes  draw  an  inference  as  to  the  part  of  the  lung 
from  which  it  came,  whether  from  the  short  rapidly  branching  tubes  of  the 
upper  lobe,  or  from  the  com]3aratively  longer  tubes  of  the  lower  lobe.  The 
masses  expectorated  at  difterent  times  by  the  same  patient  often  resemble 
one  another  so  exactly  in  size  and  in  the  arrangement  of  their  subdivisions 
as  clearly  to  show  that  they  have  all  in  succession  been  derived  from  the 
same  tract  of  mucous  membrane.  For  example,  in  a  case  recorded  by 
Kretschy  seven  casts  appeared  one  after  the  other,  all  of  which  came  from 
the  middle  and  lower  lobes  of  the  right  lung.  In  fatal  cases  it  is  not 
usually  found  that  the  tubes  which  have  poured  out  the  fibrinous  exudation 
show  any  marked  morbid  changes.  The  mucous  membrane  is  sometimes 
reddened,  sometimes  pale,  but  always  healthy-looking.  In  two  instances 
Biemier  found  the  epithelium  still  remaining  beneath  loose  casts  :  but  he 
was  himself  disposed  to  think  that  these  cases  might  be  exceptional :  and 
Kretschy  has  since  stated  that  in  his  case  there  was  no  trace  of  epithelium 
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in  that  part  of  liie  air-passages  -which  contained  the  phistic  material.  The 
submucous  tissue  may  l>e  swollen  and  intiltrated  with  serum.  The  pul- 
monary alveoli  are  usually  unaffected,  but  they  have  been  found  sometimes 
collapsed,  sometimes  over-distended. 

Symptoms. — The  expectoration  of  casts  of  the  lower  air-passages  is  gene- 
rally attended  with  severe  cough  and  dyspnoea;  and  this  may  be  the  first 
indication  that  the  patient  is  ill.  But  in  many  cases  there  is  an  antecedent 
stage  of  ordinary  bronchial  catarrh  ;  and  this  may  last  for  a  long  time. 
Sometimes  the  disease  sets  in  with  rigors,  loss  of  appetite,  thirst,  oppression 
of  the  chest,  and  pyrexia,  so  that  an  attack  of  pnemnonia  seems  impending. 
Presently  a  diy,  hard,  and  painful  cough  appears,  and  the  breathing  becomes 
lapid,  up  to  io  or  more  in  the  minute,  attended  with  the  anguish  of  im- 
]  lending  suffocation,  with  lividity,  and  with  a  small  tense  pulse.  There 
may  be  some  pain  in  the  side,  and  a  feeling  of  soreness  within  the  chest, 
but  on  the  whole  the  attack  is  more  distressing  than  acutely  painful.  At 
first  nothing  is  expectorated,  or  only  a  little  mucus.  The  cough  may  even, 
it  is  said,  go  on  for  days  before  any  fibrinous  masses  appear.  More  often  a 
cast  is  detached  and  got  rid  of  after  a  few  hours,  and  hy  this  the  cough  and 
dyspnoea  are  generally  relieved,  at  least  for  a  time.  Hcemoptysis  often 
occurs  at  intervals  during  the  paroxysm,  not  only  at  the  time  when  the  cast 
is  being  expectorated,  but  also  previously.  The  quantity  of  blood  is  not 
large;  perhaps  it  amounts  to  a  tablespoonful  at  a  time.  The  case  of  the 
late  Prof.  Daniell,  recorded  by  AVatson,  is  exceptional  in  the  fact  that  from 
two  to  eight  ounces  w'ere  spat  on  each  occasion  :  and  it  appears  that  in  more 
than  half  the  cases  there  is  little  or  no  hoemorrhage. 

Physical  signs. — Examination  of  the  chest  throws  little  light  upon 
cases  of  plastic  bronchitis.  If  a  large  tube  is  blocked,  absence  of  the  pul- 
monary murmur  may  be  made  out  over  some  jaart  of  one  of  the  lungs.  The 
fact  that  the  violent  cough  fails  to  clear  away  the  obstacle  might  perhaps 
suggest  the  presence  of  something  more  than  a  plug  of  mucus,  and  the 
diagnosis  as  to  the  cause  of  the  obstruction  would  then  lie  between  fibrinous 
casts,  a  foreign  body,  and  stenosis  of  the  trachea.  But,  as  a  rule,  no  suspi- 
cion of  the  real  nature  of  the  case  arises  until  a  cast  has  been  expectorated. 
There  is  not  usually  any  change  in  the  percussion-sound,  but  Walshe  had 
repeated  occasion  to  observe  dulness,  as  complete  as  that  of  pneumonic 
consolidation,  and  dependent  upon  collapse  of  the  lung-substance  ;  and  he 
fidds  that  local  pneumonia  now  and  then  occurs,  attended  with  crepitation, 
bronchial  breathing,  and  rusty  sputa.  When  many  tubes  are  blocked,  the 
movements  of  the  corresponding  side  of  the  chest  may  be  impeded,  and  the 
lower  ribs  may  be  drawn  in  during  inspiration.  Rales  are  sometimes  audible 
over  the  affected  part  of  the  lung,  especially  when  the  cast  is  becoming 
loose ;  they  are  "  large "  and  non-consonating,  without  any  distinctive 
character. 

Course. — The  expectoration  of  a  single  cast  very  rarely  brings  an  attack 
of  plastic  bronchitis  to  an  end.  As  a  rule  the  relief  is  only  temporary. 
After  some  hours  the  cough  and  the  dyspnoea  return,  and  are  followed  by 
the  appearance  of  another  cast.  This  process  is  usually  repeated  about 
once  in  twenty-four  or  in  forty-eight  hotirs  for  several  days,  and  then  the 
affection  slowly  subsides.  Smaller  pieces  may  be  spat  up  at  A"ery  frequent 
intervals  ;  but  being  embedded  in  mucus,  they  sometimes  remain  unnoticed 
unless  si^ecially  looked  for. 

Prognosis. — It  may  well  be  supposed  that  the  expulsion  of  such  laro-e 
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masses  as  sometimes  come  from  the  air-passages  in  this  disease  is  not  un- 
attended with  danger.  In  1865  Dr  Fugge  showed  to  the  Pathological 
Society  a  cast  which  was  taken  from  the  body  of  a  girl  aged  seven,  having 
been  found  lying  across  the  bifurcation  of  the  trachea,  with  its  branches 
extending  into  the  ramification  of  the  right  bronchus,  but  with  its  broad 
end  occluding  the  left  bronchus.  She  had  been  expectorating  similar 
masses  for  three  days;  and  on  the  very  day  on  which  she  died  she  had 
already,  at  3  a.m.,  brought  up  a  cast  of  about  the  same  size  as  that  which 
killed  her  at  3  p.m.  in  a  violent  fit  of  cough  and  dyspnoea.  It  is  there- 
fore clear  that  Wakhe  and  others  went  too  far  in  o-ivin<j:  a  favourable 
prognosis  m  cases  of  plastic  bronchitis  without  reservation.  Lebert,  in  a 
paper  in  the  '  Deutsches  Archiv  '  for  1860,  divided  U  cases  (collected  from 
various  sources)  into  acute  and  chronic  :  of  seventeen  of  the  former,  four 
ended  fatally,  of  twenty-seven  of  the  latter,  only  three  ;  but  one  of  the  four 
fatal  acute  cases,  that  recorded  by  Nonat,  Avas  probably  a  case  of  diphtheria. 
As  a  rule,  Avhen  death  occurs,  it  is  caused  by  extension  of  the  disease  into 
so  large  a  part  of  the  bronchial  tree  that  cyanosis  follows,  Avitli  stupor  and 
somnolence,  liiegel,  however,  relates  a  case  in  which,  although  the  patient 
died  ill  an  attack  of  asphyxia,  after  spitting  up  large  casts  nearly  every  day 
for  three  weeks,  the  air-passages  were  all  found  empty  after  death. 

In  a  certain  number  of  cases  plastic  bronchitis  has  been  observed  to  end 
in  phthisis. 

Lebert  placed  in  a  separate  category  cases  in  which  plastic  bronchitis 
has  run  on  to  a  fatal  termination  without  expectoration  of  casts.  They 
occurred  chiefly  in  children,  and  generally  in  association  with  broncho- 
pneumonia after  measles. 

Recurrence. — ^^Vhen  an  attack  of  plastic  bronchitis  has  passed  off,  leaving 
the  patient  apparently  well,  it  by  no  means  follows  that  the  disease  is  at  an 
end.  One  of  the  most  curious  points  about  it  is  its  liability  to  return  again 
and  again  at  irregular  intervals,  sometimes  during  a  very  long  period. 
Walshe  met  with  an  instance  in  which  the  expectoration  of  casts  continued, 
with  occasional  brief  intermissions,  from  the  spring  of  18-43  to  June,  1857, 
when  he  lost  sight  of  the  patient.  Other  physicians  have  recorded  cases 
which  were  almost  as  i)rotracted  ;  and  often  the  general  health  seemed  to 
be  scarcely  affected. 

J^tiology. — With  regard  to  the  causes  of  plastic  bronchitis,  scarcely 
anything  can  as  yet  be  said.  It  is  much  more  common  in  males  than  in 
females.  The  period  of  life  at  which  it  is  most  frequent  is  between  ten  and 
thirty.  One  case,  recorded  at  the  advanced  age  of  seventy-two,  had  lasted 
seven  or  eight  years. 

Adding  to  the  31  cases  tabulated  by  the  late  Dr  Peacock  in  the  fifth 
volume  of  the  '  Pathological  Transactions '  24  additional  ones  collected 
from  various  sources,  we  find  that  of  these  55  cases,  42  occurred  in  men 
and  13  in  Avoraen.  (Biermer's  figures  are  39  male  to  19  female  patients.) 
Of  37  patients  Avhose  ages  are  gi\"en,  5  Avere  betAveen  five  and  ten,  12 
l^etween  eleven  and  tAventy,  10  betAveen  tAventy-one  and  thirty,  8  betAA^een 
thirty-one  and  fifty,  and  2  between  fifty-one  and  sixty. 

The  Avriter  has  had  only  two  typical  cases  under  his  care,  one  a  boy  of 
tAvelve,  about  1870,  Avho  spat  up  repeated  casts  Avith  some  amount  of  blood, 
and  recovered  ;  the  other  a  man  of  forty-three,  Avho  died  of  acute  pneu- 
monia (May,  1890)  in  the  course  of  one  of  repeated  attacks  of  bronchitis 
-with  expectoration  of  large  fibrinous  casts.    A  third  case  (published  in  the 
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'  Pathological  Transactions  '  for  1880,  p.  30),  in  a  woman  of  thirty-two,  was. 
fatal  after  tracheotomy,  but  here  the  trachea  and  primary  bronchi  were 
affected,  so  that  a  continuous  fibrinous  cast  was  brought  up  ;  and  clinically 
as  well  as  pathologically  the  case  was  peculiar. 

A  remarkable  circumstance,  all  the  more  striking  because  of  the  ex-, 
treme  rarity  of  plastic  bronchitis,  is  its  occurrence  in  different  members  of. 
the  same  family.  Fuller  met  with  it  in  two  sisters  :  and  Watson  relates  the 
cases  of  two  brothers,  both  of  whom  were  affected  within  a  twelvemonth. 

The  disease  is  supposed  to  be  rarer  in  southern  countries  than  in 
the  north  of  Eiu-ope.  Riegel  says  that,  like  acute  pneumonia,  it  is  most 
apt  to  occur  towards  the  end  of  spring,  when  there  are  great  daily  varia- 
tions of  temperature.  In  one  instance  the  recurrence  of  the  attacks 
appeared  to  be  connected  with  the  catamenial  periods.  Eisenlohr  met  with 
a  case  in  which  fibrinous  casts  were  expectorated  dm*ing  the  second  week, 
of  enteric  fever. 

Treatment  seems  generally  to  be  altogether  ineffectual.  Waldenburg. 
hoAvever,  saw  a  case  in  a  girl,  aged  eight  and  a  half,  who  for  more  than 
four  years  had  been  coughing  up  fibrinous  masses  at  intervals  of  a  few 
davs,  and  in  whom  a  whev  cure  and  the  dailv  inhalation  of  lime-water  sue- 
ceeded  in  arresting  the  disease  in  six  or  seven  weeks.  Indeed,  a  spray  of 
lime-Avater,  or  a  solution  of  an  alkaline  carbonate,  should  always  be  em- 
ployed in  plastic  bronchitis  ;  the  only  doubt  is  whether  they  reach  the 
lower  air-passages  in  sufficient  quantity.  Emetics  appear  to  be  sometimes 
useful :  probably  it  is  best  to  use  apomorphia  hypodermically.  Biermer 
recommends  an  active  mercurial  treatment  ;  and  others  have  pi'escribed. 
iodide  of  potassium  with  apparent  advantage.  Dr  Ewart  speaks  favourably 
of  injections  of  olive  oil  into  the  trachea,  so  as  to  facilitate  the  expulsion  of 
the  branchino-  couffula. 

Walshe  held  that  neither  inhalation  of  iodine,  nor  exhibition  of  alkaline 
medicines,  nor  the  best  of  general  health,  nor  the  most  favoured  climates, 
have  the  least  effect  in  preventing  or  curing  the  attacks  of  this  paradoxical 
disorder. 


DISEASES  OF  THE  PLEURA 

"Side-stitches  that  shall  peu  thy  breath  up." 

The  Temppst. 

Pleurisy — Its  anatomy — Its  physical  signs — Pleuritic  effusion — Compressed  and 
carnijiixl  '  lung — Didness — /Egojyhony — Symptoms — Course  and  events — 
Empyema — Diagnosis — of  dry  pdeurisy — of  serotis  effusion — of  empyema — 
Hydrothorao: — Homothorax — Pleuritic  effusion  in,  children — Complications 
of  pleurisy — Its  (etiology  and  relation  to  tubercle — Prognosis — -Treatment  of 
23leuri<y  and  of  emjyyema — Paracentesis  and  its  results. 

Pneumothorax — Origin  and  pathology — Post-mortem  characters — Physical  signs 
— Diagnosis  and  symptoms — Prognosis — Treatment. 

Pleurisy  or  pleuritis*  is  mentioned  by  Hipjjocrates,  and  by  other 
Greek  writers,  who  meant  by  it  pain  in  the  side.  Afterwards,  the  term, 
by  a  natural  metonymy,  was  transferred  from  the  symptom  to  its  more 
usual  cause,  inflammation  of  the  pleura.  This,  however,  only  meant  at 
first  what  we  now  call  the  parietal  pleura.  The  true  anatomy  of  pleurisy 
and  its  recognition  by  percussion  and  auscultation  were  only  discovered  in 
the  nineteenth  centuiy. 

Anatomically,  pleurisy  closely  resembles  inflammations  of  the  other 
serous  membranes.  The  earliest  morbid  appearance  is  said  to  be  injection 
of  the  smaller  blood-vessels  :  but  few  can  have  seen  this.  As  a  matter  of 
fact,  one  often  finds  patches  of  recent  lymph  on  the  surface  of  a  lung-  with- 
out any  reddening,  when  pleurisy  has  set  in  shortly  before  death  from 
pneumonia  or  rheumatism  or  injury.  Hyperaemia  may  accompany  inflam- 
mation, but  does  not  occur  separately  from  it. 

Exudation  of  coagulable  lymph  on  the  opposed  surfaces  of  the  serous 
membrane  occurs  at  the  first  onset  of  an  attack  of  pleurisy,  of  which  it 
forms  the  "  plastic  stage."  If  the  morbid  process  stops  here,  the  case  is 
said  to  be  one  of  diy  pleurisy.  When  the  inflammation  afterwards  sul)- 
sides,  the  fibrin  sometimes  undergoes  complete  absoi-])tion.  leaving  the 
pleura  in  its  natural  condition,  or  only  a  little  dull  and  opaque.  But  more 
often  the  two  surfaces  have  meantime  cohered,  and  remain  henceforth  con- 

*  XlKivpiriQ,  sc.  v6<T0Q,  i.  e.  the  "side-complaint,"  the  stitch  iu  the  side.  The  adjectival 
termination,  itiq,  has  been  taken  from  this  word  and  from  ^pfvirtc,  and  applied  to  denote 
the  most  common  of  complaints.,  inflammation,  as  iu  the  modern  terms  Peritonitis,  Jsephritif^, 
Orchitis,  and  many  less.  legitima,te  forms  ;  but  there  is  no  such  connotation  in  the  Gv.cjek.. 
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nected  by  iseparate  bands  or  by  a  iinifonu  layer  formed  of  connective  tissue, 
well  supplied  with  blood-vessels.  If  the  plastic  stage,  as  is  more  often  the 
case,  is  succeeded  by  exudation  of  serum,  the  case  becomes  one  of  pleurisy 
"with  effusion,  and  this  may  be  serous  or  purulent. 

Pleurisy  is  the  most  frequent  and  typical  example  of  what  Avas  described 
in  an  introductoiy  ehapter  as  serous  inflammation  (pp.  52,  55).  The  pleura 
is  only  a  part  of  the  membrane  which  once  formed  a  continuous  meso- 
blastic  lining  of  the  other  subdivisions  of  the  oi-iginal  pleuro-peritoneal 
space  or  ccelom.  Hence  it  is  not  surprising  that  the  nearest  pathological 
allies  of  pleurisy  are  pericarditis,  peritonitis,  and  hydrocele.  In  a  more 
distant  degree  it  is  i-elated  to  endocarditis,  synovitis,  and  lepto-meningitis. 

The  three  principal  kinds  of  pleurisy  we  shall  find  reproduced  in  the 
other  serous  membranes  :  watery,  h-mphatic,  or  serous  effusion,  with  few 
leucocytes  and  little  fibrinous  coagulation  ;  plastic,  Avith  formation  of  fibrin 
from  the  "  eoagulable  lyinph;"  and  lourultnt,  Avith  abundant  exudation  of 
leucocytes.  The  two  former  are  irritative,"  due  either  to  injury,  to  ex- 
posure, or  to  suth  primarj'  conditions  as  rheumatism,  Bright's  disease,  or 
pneumonia,  or  to  the  local  presence  of  tubercle  or  cancer.  The  latter  is 
septic,  and  always  associated  with  the  presence  of  pyogenic  microbes.  We 
frequently  find  double  pleurisy  complicated  with  pericarditis,  and  less  fre- 
quently with  peritonitis  also.  Such  cases  are  most  often  met  with  in  the 
course  of  tuberculosis,  particularly  in  children,  or  secondary  to  Bright's 
disease,  or  to  cancer,  or  less  frequently  due  to  repeated  rheumatic  inflam- 
mation.   But  occasionally  they  are  seen  without  any  such  explanation. 

The  writer  once  liad  u  striking  case  of  this  condition,  in  a  lad  who,  after  several  years' 
illness,  died.  At  the  autopsy  the  pleura,  pericardium,  and  peritoneum  were  all  much 
thickened,  and  there  was  double  hydrothorax,  hydropericardium,  and  great  ascites,  which 
communicated  with  the  tunica  vaginalis  on  the  riglit  side  by  an  unclosed  isthmus.  When 
the  serous  membrane  was  stript  off  the  viscera,  tlie  lungs  and  heart,  the  liver,  kidneys, 
testes,  and  other  organs  were  found  to  be  perfectly  healthy.  No  tubercle  could  "be 
discovered  anywhere. 

Dr  Frederick  Taylor  has  described  such  cases,  and  an  Italian  translator 
of  his  •  Manual  of  Medicine  '  has  proposed  for  them  the  term  Polyorromen- 
titis  (•  Brit.  Med.  Journ.,'  Dec.  15th,  1900;. 

Signs  of  dnj  plcurisii. — -Auscultation  furnishes  a  sign  which  is  of 
itself  almost  conclusive  as  to  the  presence  of  lymph  on  the  pleura.  This  is 
the  ••  friction-sound  or  "  pleuritic  rub,"  due  to  the  movement  upon  one 
another  of  the  two  roughened  serous  surfaces.  Hippocrates  described  the 
pleura  as  "  creaking  like  leather."  Yet  Laennec,  though  he  must  have 
often  heard  this  sound,  failed  to  understand  its  meaning,  and  supposed  that 
it  indicated  emphysema,  especially  what  he  described  as  interlobular  em- 
physema.*   Its  right  interpretation  was  reserved  for  Raynaud. 

The  most  characteristic  pleuritic  rub  consists  of  an  irregular  succession 
of  short,  harsh  sounds,  Avhich  give  one  exactly  the  impression  of  somethino- 
catching  or  dragging  against  an  obstruction  and  then  slipping,  but  only  to 
catch  or  drag  once  more.  It  is  more  or  less  interrupted,  toneless,  and  loud 
or  ••  near."  It  has  been  compared  to  rubbing  cloth  together  or  to  tear- 
ing a  piece  of  thick  paper.    The  patient  himself  is  often  conscious  of  a 


*  There  are  still  some  who  think  that  a  friction-sound  may  be  due  to  emphysema 
(p.  1068),  or  to  miliary  tuberculosis  of  the  pleura.  Walshe  believed  that  a  friction- sound 
may  be  heard  without  any  lymph,  from  "  simple  vascularity  "  of  the  pleura. 
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rough,  grating  sensation  each  time  he  breathes  :  and  sometimes  one  can 
feel  the  rub  by  placing  one's  hand  over  the  affected  part  of  the  chest,  i.  e. 
the  vibrations  which  affect  the  ear  also  affect  the  hand,  just  as  a  sonorous 
rhonchus  or  a  loud  cardiac  bruit  may  be  appreciated  as  a  tactile  fremitus 
or  a  thrill.  Sometimes  a  rub  accompanies  both  inspiration  and  expiration, 
and  sometimes  it  is  to  be  detected  only  at  the  end  of  a  deep  inspiration, 
when  the  lungs  are  most  expanded.    It  is  probably  never  expiratory  alone. 

Another  kind  of  pleuritic  rub  is  equally  diagnostic.  Instead  of  resem- 
bling the  tearing  of  paper,  it  is.  as  Hippocrates  heard  it.  just  like  tlie 
creaking  of  the  sole  of  a  boot.  The  "  grating  rub  is  more  like  a  rale  ;  the 
creaking  rub  more  like  a  rhonchus. 

A  rub  may  be  heard  within  twelve  hours  from  the  beginning  of  the 
disease,  and  in  cases  of  dry  pleurisy  it  may  persist  for  days  or  possibly  even 
weeks  with  but  little  alteration.  But  as  a  rule  it  disap})ears  after  a  short 
time,  because  serum  is  eft'used  and  keeps  the  two  surfaces  apart.  If  the 
inflammation  is  spreading,  it  may,  after  it  has  ceased  to  be  audible  at  one 
spot,  be  discovered  at  another,  but  a  rub  is  not  often  present  over  a  large 
area  at  once.  The  part  of  the  chest  at  which  one  is  most  likely  to  hear  it 
is  in  the  axilla,  outside  the  nipple,  or  in  the  back  outside  the  angle  of  the 
scapula.  The  reason  is  not  only  that  pleurisy  more  frequently  aft"ects  the 
surface  of  the  lower  lobe  than  that  of  the  ujjper,  but  also  that  the  descent 
of  the  diaphi-agm  causes  a  movement  of  the  pulmonary  upon  the  costal 
pleura,  which  is  wanting  elsewhere.  Occasionally,  however,  a  rub  can  be 
heard  over  the  front  of  the  chest  as  high  as  the  clavicle. 

A  well-marked  rub  with  respiratory  rhythm  may  be  due  not  to  pleurisy,, 
but  to  peritonitis,  particularly  in  the  right  hypochondrium.    In  his  well-- 
known  paper  on  the     Difficulties  and  Fallacies  attending  Physical  Dia- 
gnosis," Addison  cited  a  case  in  which  lymph  on  the  adjacent  surfaces  of 
the  liver  and  of  the  parietal  peritoneum  caused  a  "  crepitus,  which  closely 
resembled  a  mucous  rattle  "  ("  Collected  Works."  p.  87). 

A  pleui-itic  rub  may  have  a  cardiac  rhythm  if  it  be  due  to  lymph 
effused  on  the  anterior  margin  of  the  left  lung.  Again,  a  pleuritic  friction- 
sound  may  be  so  ill-marked  as  we  say,  i.  e.  may  vary  so  far  from  the 
characteristic  grating  or  creaking,  that  it  is  im])ossible  for  the  ear  of  the 
most  practised  auscultator  to  distinguish  it  from  a  mucous  rale  or  a  squeak- 
ing rhonchus. 

The  locality,  with  the  fact  that  coughing  does  not  alter  the  sound,  helps 
us  to  a  correct  diagnosis.  A  rub  is  very  rarely  heard  near  the  apex  :  it  is 
undisturbed  by  expectoration,  and  it  is  most  often  heard  at  the  end  of 
inspiration,  instantly  checked  by  the  pain  which  is  felt,  never  during 
expiration  alone. 

The  only  other  physical  signs  of  the  plastic  stage  of  pleurisy  are  a 
certain  degree  of  impairment  of  movement  of  the  affected  side  of  the  chest 
and  a  corresponding  enfeeblement  of  the  respiratoiy  munnur. 

Pleuritic  effusion. — In  most  cases  of  pleurisy  liquor  sanguinis  (plasma 
or  coagulable  lymph)  is  effused  into  the  serous  cavity,  often  in  large  quan- 
tity and  with  great  rapidity.  Four  or  even  six  jiints  are  not  uncommonly 
found,  and  Watson  cites  a  case  in  which  Crampton,  of  Dublin,  drew  off  from 
the  left  pleura  as  much  as  fourteen  pints.  The  plasma  or  "lymph"  is 
usually  translucent  and  of  a  yellow  colour,  perhaps  containing  a  few  shreds 
of  fibrin.    It  has  an  alkaline  reaction  ;  according  to  Friintzel  its  specific 
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'gravity  may  vary  within  wide  limits,  from  1005  to  1030  ;  but  it  is  most  often 
l)etween  1015  and  1025. 

In  other  cases  it  is  mor^  or  less  opaque,  and  on  standing  throws  down  a 
layer  of  greenish-yellow  pus.  If  the  effusion  is  decidedly  purulent  it  is 
called  an  tmpyema.* 

There  can  be  no  doubt  that  the  formation  of  pus  in  the  pleural  cavity  is 
often  a  gradual  process,  the  liquid  being  at  first  serous  or  sero-purulent,  and 
becoming  more  and  more  opaque  as  the  leucocytes  in  it  increase  in  numbers  ; 
in  such  cases  both  the  parietal  and  the  pulmonary  surfaces  are  coated  with 
layers  of  fibrin.  But  there  is  also  no  doubt  that  primary  suppuration  may 
occur,  particularly  in  cases  of  septic  abscesses  in  other  parts  of  the  body, 
and  the  pleura  may  remain  smooth  and  shining. 

A  pleuritic  effusion  may  be  tapped  and  pure  serum  escapes,  a  second 
time  it  is  perhaps  somewhat  turbid,  and  on  a  third  tapping  purulent.  The 
essential  condition  lor  suppuration  in  the  pleura,  as  elsewhere,  is  the  pre- 
sence of  pyogenic  organisms,  streptococci,  staphylococci,  or  occasionally, 
pure  pneumococci.  Of  these,  the  first  are  the  most  common,  and  the  last 
the  next  in  frequency ;  or  there  may  be  a  mixed  infection,  as  perhaps 
always  in  cases  of  tuberculous  empyema. 

In  many,  perhaps  in  most,  cases  of  empyema,  serum,  coagulable  lymph, 
and  pus  are  effused  together;  and,  whenever  this  is  the  case,  not  only  is 
there  more  or  less  soft,  shaggy  fibrin  on  the  visceral  and  parietal  pleura, 
but  the  two  layers  form  adhesions,  and  thus  the  exudation  is  circumscribed. 
One  compartment  may  contain  pus,  and  another  more  or  less  purulent 
serum.  Such  a  circumscribed  or  loculated  empyema  is  often  found  in  the 
lower  part  of  the  chest,  sometimes  between  the  lung  and  the  diaphragm, 
sonetimes  between  two  lobes  of  a  lung,  and,  very  rarely,  at  the  apex. 

Purulent,  as  compared  with  serous  pleuritic  effusion,  is  far  more 
■common  in  children  than  in  adults.  It  is  the  rule  after  admission  of 
imsterilised  air  to  the  pleura  and  in  septic  or  traumatic  cases,  and  also 
when  secondary  to  variola,  but  it  is  rare  w^hen  secondary  to  rheumatic 
fever,  to  Bright's  disease,  or  to  cancer,  and  not  common  when  of  tuberculous 
origin. 

When  the  effusion  is  not  inflammatory  at  all,  but  passive,  as  in  cases 
of  general  dropsy  from  disease  of  the  heart,  it  is  without  pus,  or  blood, 
or  fibrin,  when  drawn  off,  and  if  it  forms  a  coagulum  on  standing  this  is 
-voluminous,  light,  and  flocculent.  This  condition  is  distinguished  as  dropsy 
of  the  pleura  or  hydrothorax. 

Sometimes  a  pleuritic  effusion  is  of  a  deep  purple  colour,  or  brown,  or 
clear  red,  from  admixture  of  blood.  This  may  be  due  to  the  fact  that  the 
patient  is  suffering  from  scurvy  or  purpura;  or  it  may  depend  upon  the 
presence  of  tubercles,  or  more  frequently  of  cancerous  nodules,  scattered  in 
the  pleural  membrane. 

Occasionally  when  the  pleura  is  tapped,  the  fluid  is  found  to  be  opaque 
and  milky.  This  is  due  usually  to  the  presence  of  minute  oil-drops  which 
form  an  emulsion  Avith  the  alkaline  serum,  or  to  particles  of  a  fibrinous 

*  EfiirvTjfia  in  Hippocrates  applies  to  any  collection  of  pus,  external  as  well  as  internal. 
In  England  the  meaning  attached  to  the  word  empyema  is,  that  of  a  collection  of  pus  iii 
the  pleural  cavity.  But  on  the  Continent,  in  spite  of  etymology,  collections  of  serous  fluid 
and  even  of  blood,  are  included  under  the  same  name  (see  Littre  and  Robin's  'Dictionary')' 
It  has  also  been  used  as  a  synonym  for  thoracocentesis,  so  that  when  the  pns  t-scapes 
through  an  intercostal  space,  and  has  to  be  let  out  with  the  knife,  an  empyema  neeessitatis 
is  said  to  nrise.    These  misapplications  of  a  recognised  term  are  surely  inexcusjible. 
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nature,  which,  cause  a  granuhir  opalescence.  Such  chylous  hydrothorax  is 
comparable  to  chylous  ascites  and  hydrocele,  with  which  it  may  co-exist, 
and  depends  no  doubt  in  most  cases  on  rupture  of  lymphatics,  or  of  the 
thoracic  duct  itself  into  a  serous  cavity;  but  occasionally  no  evidence  of 
such  a  rupture  has  been  discovered.  (See  'Lancet,'  1879,  i,  p.  834,  and 
.1890,  ii,  p.  875.)  The  A\Titer  has  seen  only  one  case  of  this  curious  condi- 
tion besides  the  following. 

A  man  of  fifty-seven  was  admitted  into  No.  22,  Philip  Ward,  in  April,  1897,  with 
ascites  and  eti'usion  in  the  lelt  pleura.  He  had  also  symptoms  that  pointed  to  either  cancer 
or  cirrhosis  of  the  liver.  In  May  the  ascites  had  increased  and  he  was  tapped.  Sixteen 
pints  of  chylous  fluid  were  drawn  ort"  on  the  8th,  and  twenty-two  pints,  of  the  same  milky 
aspect,  on  the  22nd.  lie  died  on  June  4t]i,  much  emaciated  and  slightly  jaundiced. 
Tliere  was  found  after  death  some  more  of  the  chylous  effusion  in  the  peritoneum,  which 
showed  no  signs  of  inflammation,  and  the  fluid  found  in  the  pleura  was  of  exactly  the  same 
pale,  opaque,  milky  character.  There  was  cancer  of  the  pancreas,  not  involving  the  head 
ot  the  gland,  with  secondary  deposits  in  the  mesenteric  and  lumbar  lymph-glands,  but  not 
ill  the  lungs.  The  efiused  liquid  was  alkaline,  and  beside  albumen  contained  a  considerable 
amount  of  glycogen.  The  minute  particles  which  gave  it  its  opacity  were  chiefly  protcid, 
not  fatty  in  reactions. 

Liquid  pleuritic  effusion  usually  gravitates  into  the  most  dependent 
part  of  the  serous  cavity.  At  the  commencement  of  the  attack,  lymph 
may  have  covered  the  front  and  side  of  the  lung ;  but  when  serum  or  sero- 
purulent  fluid  is  poured  out,  it  settles  in  the  back  and  lower  part  of  the 
chest  if  the  patient  is  in  bed,  or  on  the  sofa.  If,  however,  parts  of  the  lung 
have  previously  become  fixed  to  the  chest-wall  by  a  former  attack  of  pleurisy, 
or  if  adhesions  rapidly  develop,  liquid  may  accumulate  between  the  lung 
and  the  pericardium,  or  between  two  lobes  of  the  lung  itself,  without  there 
being  any  at  the  base.  Even  Avhen  the  whole  of  the  pleura  is  affected,  the 
seat  of  a  serous  or  purulent  effusion  may  be  more  or  less  irregularly  cir- 
cumscribed. 

In  one  case  recorded  by  Dr  Fagge,  there  was  a  broad  adhesion  to  the 
lateral  region  of  the  chest  and  another  to  the  diaphragm,  so  that  the  serum 
filled  the  upper  part  of  the  pleural  cavity  while  crepitant  lung-tissue  still 
existed  in  the  lower  part.  In  another  case  there  was  liquid  at  the  base 
behind,  and  also  above  the  root  of  the  lung,  with,  an  intervening  zone  where 
the  lung  Avas  perfectly  adherent. 

A  necessary  consequence  of  the  presence  of  liquid  in  the  pleural  sac  is 
that  the  lung  becomes  compressed,  reduced  in  size,  and  at  last  emptied  of 
its  blood  as  well  as  of  its  air  by  effusion.  The  elasticity  of  the  pulmonary 
tissue  must  lead  to  its  receding  as  soon  as  the  pressure  in  the  pleural  cavity 
exceeds  that  of  the  atmosphere,  until  it  has  become  collapsed  to  the  same 
extent  as  when  air  is  admitted  into  the  serous  cavity  after  death.  But, 
further,  Lichtheim  proved  by  experiment  (cf.  p.  1056)  that  the  elasticity 
of  the  lung  does  not  become  exhausted  until  the  alveoli  are  completely 
emptied  of  all  their  gaseous  contents.  The  reason  why  a  lung  is  not  ren- 
dered altogether  airless  when  the  pleural  sac  is  laid  open  in  the  dead  l)ody 
seems  to  be  partly  that  the  walls  of  the  smaller  tubes  presently  fall  together, 
and  partly  that  the  tenacious  mucus  always  present  offers  resistance  to 
the  further  escape  of  air,  which  the  elasticity  of  the  pulmonary  tissue  is 
unable  to  overcome.  During  life  an  additional  force  is  in  operation  to 
empty  the  alveoli  of  air,  namely,  absorption  by  the  blood-current  circulating 
in  their. walls.  A  lung  undergoes  compression  by  pleural  fluid  until,  when 
the  cavity  is  full,  it  is  absolutely  free  from  air ;  but  beyond  this  point  it 
may  become  further  compressed  until  the  blood  is  also  driven  out  of  its 
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vessels.  A  lung  which  is  bloodless  as  well  as  airless  may  be  said  to  be  carni- 
fied,  while  a  lung  which  is  merely  airless  may  be  spoken  of  as  collaintd.  A 
carnified  lung  has  a  veiy  peculiar  apj^earance ;  it  has  a  slatj'-grey  tint, 
described  as  mouse-coloured."  Its  cut  surface  is  smooth,  very  firm,  and 
diy,  showing  the  flattened  orifices  of  air-tubes  and  vessels  closely  packed 
together.  Sometimes,  if  bronchitis  has  existed  as  a  complication,  the  tubes 
contain  pus ;  and  if  pneumonia  or  oedema  should  happen  to  be  present,  its 
characters  are  modified.  The  position  occupied  by  a  lung  entirely  emptied 
of  blood  and  air  by  pleural  effusion  is,  as  a  rule,  determined  by  its  root ; 
it  becomes  flattened  backwards  towards  the  spine,  and  if  covered  by  a  mass 
of  false  membranes  its  very  presence  may  be  overlooked.  When,  however, 
the  limg  has  jsreviously  been  firmly  fixed  by  adhesions,  it  cannot  thus  be 
driven  inwards,  and  it  may  lie  in  the  summit  of  the  pleural  space,  or  be 
irregulai'ly  pushed  to  one  side,  or  even  downwards. 

When  pleural  effusion  is  insufficient  to  drive  out  the  air  fi-om  the  whole 
of  the  lung,  the  effect  is  remarkable.  Instead  of  a  gradual  and  uniform 
shrinking  of  its  substance,  so  that  all  parts  would  contain  less  air  than 
before,  without  any  becoming  completely  airless,  the  compression  is  com- 
plete, but  partial.  As  Moxon  long  ago  pointed  out,  the  presence  of  even  a 
few  ounces  of  liquid  in  any  part  of  the  pleural  cavity  causes  a  total  collapse 
of  the  pulmonary  tissue  which  ought  to  occup}'  that  space.  Dr  Fagge  re- 
peatedly verified  his  observation ;  and  Cohnheim  ('  Vorlesungen,'  vol.  ii,  p. 
190)  arrived  at  the  same  conclusion.  A  small  triangular  area  of  completely 
collapsed  lung  may  be  seen  at  the  lowest  corner  of  the  organ,  or  a  thin 
strip  of  it  along  its  posterior  margin.  Nay,  a  mere  enlargement  of  the 
heart,  without  there  being  any  pleural  effusion,  may  cause  complete  collapse 
of  the  inner  surface  of  the  left  lung ;  and  distension  of  the  abdomen,  thrust- 
ing up  the  diaphragm,  may  cause  a  similar  affection  of  the  lower  surface 
either  on  one  side  or  on  both.  The  explanation  of  these  remarkable  facts 
depends  on  the  mechanics  of  collapse  of  the  pubnonary  tissue,  which  were 
discussed  in  the  chapter  on  bronchitis  (supra,  p.  1057).  The  general  prin- 
ciple is  that,  whenever  a  part  of  the  lung  is  no  longer  acted  upon  by  the 
inspiratory  forces,  it  becomes  airless,  notwithstanding  that  the  tubes  which 
serve  it  remain  patent. 

The  production  of  local  collapse  of  the  lung-substance  as  the  result  of 
the  effusion  of  moderate  quantities  of  liquid  into  the  pleural  cavity  has 
important  clinical  bearings.  It  accounts  for  a  fact  well  known  in  the  wards, 
that  changes  of  posture  of  the  patients  often  fail  to  alter  the  position  of  the 
liquid  within  the  chest,  so  far  as  one  can  tell  by  percussion.  In  fact  it 
is  quite  the  exception  to  find  evidence  of  gravitation;  and  even  when  one 
can  alter  the  level  of  dulness  by  making  the  patient  sit  up,  the  alteration 
does  not  amount  to  more  than  a  finger's  breadth  or  two.  The  contrast  is 
veiy  great  between  these  results  and  the  free  gravitation  in  cases  of  hydro- 
pneumothorax.  The  truth  is  that  if  a  part  of  the  lung  is  rendered  airless 
by  pleuritic  effusion,  the  fluid  may  be.  as  it  were,  held  up  in,  a  fixed  position 
in  opposition  to  the  force  of  gravity. 

When  empyema  fills  the  pleural  cavity,  the  ribs  may  be  obviously 
wider  apart,  and  the  spaces  between  them  may  bulge  ;  but  this  is  seldom 
or  never  observed  in  the  case  of  serous  effusion.  On  measurement  one 
generally  finds,  if  there  is  much  liquid,  that  the  affected  side  is  enlaro-ed, 
and  sometimes  the  difference  between  the  two  halves  of  the  chest  is  consi- 
dei*able.    In  determining  this  Dr  Gee's  cyrtometer  is  veiy  useful.  The 
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play  of  the  ribs  in  resiHration  is  greatly  impaired,  much  more  so  than 
during-  the  plastic  stage  of  pleurisy.  Moreover,  in  consequence  of  the 
sternum  being  carried,  forwards,  the  movement  even  of  the  unaffected  side 
may  be  impeded. 

Displacement  of  the  organs. — Long  before  the  lung  has  undergone  com- 
plete compression,  other  adjacent  structures  feel  the  pressure  of  the  effused 
fluid.  The  mediastinum  is  pushed  over  to  the  opposite  side,  the  elasticity  of 
the  unaffected  lung  no  doubt  assisting  to  displace  it.  Thus  if  the  pleurisy 
be  on  the  right  side,  the  impulse  of  the  heart  is  felt  and  seen  during  life 
to  be  situated  further  to  the  left  than  usual,  until  it  may  be  at;  some  dis- 
tance beyond  the  left  nipple.  If  the  effusion  be  on  the  left  side,  the  impulse 
may  be  felt  in  the  epigastrium,  or  between  the  sternum  and  the  right  nipple, 
or  even  beyond  the  nipple,  while  in  its  normal  position  no  trace  of  pulsation 
can  be  detected.  Some  obsei-\'ers  have  supposed  that  in  such  cases  the 
heart  swings  over  like  a  pendulum,  and  that  its  long  axis  is  now  directed 
downwards  and  to  the  right,  so  that  the  part  which  beats  against  the  chest 
wall  is  still  the  apex  of  the  left  ventricle.  But  nothing  seen  in  the  dead- 
house  supports  this  opinion.  Probably  the  displacement ;  of  the  heart  is 
attended  with  little  change  in  the  inclination  of  its  axis,  and  the  impulse  is 
given  by  the  right  ventricle.  .        .  i 

Displacement  of  the  heart  is  much  more  obvious  and  extensive  when 
the  effusion  is  in  the  left  pleura  than  when  in  the  right. 

The  cardiac  sounds  have  occasionally  been  found  altered  with  a  large, 
effusion  into  the  pleura.  Hope  heard  a  systolic  murmur  over  the  aorta, 
which  disappeared  Avhen  the  pleuritic  fluid  underwent  absorption.  Walshe: 
met  Avith  a  case  in  which  each  sound  of  the  heart-  was  more  or  less  masked) 
by  a  blowing  murmur,  for  several  successive  days,  while  effusion  into  the 
left  pleui'al  cavity  was  at  its  height. 

It  is  of  some  importance  to  know  what  amount  of  liquid  is  required  in 
order  to  produce  a  perceptible  cardiac  displacement.  Frantzel  says  that, 
effusion  scarcely  ever  reaches  up  to  the  third  rib  without  more  or  less 
affecting  the  position  of  the  apex-beat,  and  that  even  smaller  amounts  of 
liquid  often  suffice.  He  also  observes  that  in  children  the  heart  is  more 
easily  thrown  out  of  place  than  in  older  persons.  Another  point  mentioned 
by  him  is  that  when  there  have  been  previous  adhesions  between  the  peri- 
cardium and  the  left  lung,  pleurisy  on  the  left  side  may  cause  the  heart  to, 
be  carried  backwards  away  from  the  chest  wall,  so  that  no  impulse  whatever 
can  be  felt  or  seen. 

Even  when  the  effusion  is  moderate,  the  normal  apex-beat  may  be  absent 
without  there  being  any  discoverable  impulse  elsewhere,  the  reason  probably 
being  that  the  sternum  conceals  it.  In  all  cases  of  this  kind  the  stethoscope 
must  be  used  with  the  object  of  determining  the  apex  by  the  loudness  of 
the  cardiac  sounds. 

The  diaphragm  is  pushed  downwards  whenever  the  amount  of  pleuritic 
effusion  is  at  all  considerable.  The  displacement  of  the  liver  or  of  the 
spleen  may  be  recognised  by  percussion,  or  one  or  the  other  may  be  felt 
projecting  below  the  ribs.* 

In  many  cases  of  empyema  and  in  some  of  serous  pleurisy  the  effusion 
is  circumscribed  by  adhesions,  .and  hence  the,  physical  signs  to  be  next 
enumerated  are  modified,  the  symptoms  are  less  severe,  and  the  treat- 
ment more  easy. 

*  According  to  Frantzel,  when  the  distension  of  the  pleura  is  extreme,  it  is  sometimes 
possible  to  detect  an  elongated,  tense,  fluctuating  swelling,  which  protrudes  below  the  costal 
cartilages,  and  which  is  nothing  else  than  the  front  part  of  the  diaphragm. 
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Physical  signs  of  e fusion. — In  the  clinical  recognition  of  pleuritic 
effusion  we  depend  on  physical  examination  of  the  patient.  The  signs 
already  mentioned  must  be  carefully  sought  for :  enlargement  of  the 
affected  side,  impairment  of  its  movements,  and  displacement  of  the 
thoracic  and  abdominal  organs.  There  remain  the  results  of  percussion 
jmd  of  auscultation;  and  the  former  are  by  far  the  more  valuable,  as  was 
long  ago  maintained  by  Piorry,  in  opposition  to  Laennec. 

Dulness  on  percussion  is,  in  fact,  the  most  important  sign  of  pleuritic 
effusion.  The  percussion-sound  becomes  altered  long  before  there  is  any 
evidence  of  j^ressure  upon  adjacent  viscera.  A  circumscribed  collection  of 
serum  and  pus  may  of  course  cause  dulness  of  any  part  of  the  chest,  but 
when  fluid  lies  free  in  the  pleural  space,  the  dulness  is  to  be  made  out  first 
at  the  base  behind.  One  must  not,  however,  suppose  that  small  quantities 
of  fluid  ought  always  to  be  discovered  by  this  means.  Wintrich  declared 
that  eight  or  ten  ounces  could  scarcely  be  detected  with  certainty,  and  a 
considerably  larger  amount  may  sometimes  escape  recognition. 

Much  depends  upon  the  habitual  posture  of  the  patient.  If  he  is 
sitting  upright  in  bed,  the  phi'enic,  rather  than  the  posterior,  surface  of 
the  lung  becomes  compressed,  and  the  percussion-sound  may  at  first  be 
scarcely  altered.  If  he  is  lying  down,  the  fluid  is  more  or  less  spread  out 
over  the  back.  When  the  percussion-sound  down  to  the  base  of  the  lung 
is  perfectly  resonant,  one  may  feel  sure  that  effusion,  if  present  at  all,  is  in 
such  small  quantity  as  to  be  clinically  unimportant. 

The  dulness  caused  by  fluid  in  the  pleura  difl'ers  from  that  produced 
by  consolidation  of  the  lung  in  being  more  absolute,  and  in  the  greater 
sense  of  resistance  which  it  conveys  to  the  finger  in  percussion. 

If  the  effusion  is  large,  the  whole  of  the  back  and  side  of  the  chest 
are  devoid  of  resonance.  It  is  remarkable  in  such  cases  that  over  the 
front  of  the  chest — below  the  clavicle,  and  downwards  nearly  to  the  nipple 
— the  percussion  note  is  subtympanitic,"  *.  e.  though  it  retains  its  musical 
quality  it  is  shorter  and  less  sonorous  than  usual  (cf.  pp.  1026-7).  Skoda 
first  pointed  out  this  fact,  which  remains  associated  wdth  his  name.  Its 
explanation  is  still  doubtful.* 

Auscultation  is  of  less  assistance  than  percussion  in  the  detection  of 
pleuritic  effusion.  As  a  rule  the  breath-sounds  on  the  affected  side  of  the 
chest  are  feeble,  indistinct,  or  altogether  wanting,  so  that  no  impression 
is  made  on  the  ear  when  the  patient  makes  the  greatest  efforts  in  breath- 
ing. But,  occasionally,  tubular  breathing  is  audible  over  part  of  the 
compressed  lung,  and  in  some  exceptional  cases — usually  in  children — 
this  can  be  heard  over  the  whole  of  the  affected  side. 

The  same  curious  uncertainty  applies  to  auscultation  of  the  voice.  As 
a  rule,  it  is  conveyed  to  the  ear  more  feebly  than  on  the  healthy  side  of 
the  chest,  and  often  vocal  resonance  is  completely  absent.  But  occasionallv, 
still  more  rarely,  there  is  bronchophony. 

There  is,  however,  a  modification  of  vocal  resonance  which  is  veiy 
characteristic  of  pleural  effusion.  It  was  discovered  by  Laennec,  who  called 
it  cegophony,  from  its  resemblance  to  the  bleating  of  a  goat.  He  also 
compared  it  to  the  artificial  voice  of     Punch "  in  the  street  (p.  1038). 

*  Some  writers  are  content  to  ascribe  it  to  "relaxation  of  the  pulmonary  tissue." 
VValslie  taught  that  it  depends  upon  the  presence  of  air  in  the  minute  tubes  of  the  carnified 
lung,  so  that  a  condition  essential  to  its  production  is  that  these  tubes  should  not  have 
undergone  compression  as  well  as  the  lung-substance.  The  explanation  suggested  by 
Bristowe  was  the  diminution  of  the  vibrating  area  formed  by  the  thoracic  %va]ls''(p.  1026). 
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Both  these  coiuparisons  are  excellent,  and  the  sign  is  readily  caught  even 
by  an  untrained  ear.  It  may  be  described  as  high-pitched,  tremulous 
vocal  resonance,  with  a  nasal  twang.  With  regard  to  the  frequency  of  this 
sigii,  widely  opposed  statements  have  been  made  in  consequence  of  different 
definitions  of  the  term.  Perfect  aegophony  is  rare,  and  seldom  lasts  more 
than  a  few  days.  But  if  one  is  to  speak  of  the  voice  as  aegophonic  whenever 
it  reaches  the  ear  with  more  or  less  of  a  twang,  there  are  few  instances  of 
pleuritic  effusion  in  which  this  change  in  its  character  is  altogether  absent. 
In  one  particular  region  aegophony  is  obsei-ved  far  more  frequently  than 
elsewhere,  namely,  about  the  inferior  angle  of  the  scapula,  and  round 
towards  the  axilla.  But  sometimes  it  is  heard  in  front,  near  the  nipple, 
or  even  close  to  the  clavicle. 

Its  production  is  usually  believed  to  depend  upon  the  presence  of  a 
rather  thin  layer  of  liquid  between  the  lung  and  the  parietes.  It  may  dis- 
appear as  the  effusion  increases ;  but  in  some  cases,  not  explained  by  the 
existence  of  adhesions,  aegophony  persists  in  spite  of  abundant  accumula- 
tion of  fluid ;  and,  according  to  experienced  auscultators,  it  may  occasion- 
ally be  present  when  there  is  no  effusion  at  all.  Dr  Frederick  Taylor 
believes  that  aegophony  always  depends  on  compression  of  the  bronchial 
tubes  (cf.  supra,  p.  1038,  and  the  diagrams  in  his  paper  in  the  '  Med.-Chir. 
Trans.,'  vol.  Ixxviii,  pp.  U7,  U9). 

With  pleural  effusion  the  tactile  fremitus  felt  when  the  patient  speaks 
is  diminished  or  absent,  a  sign  which  is  of  the  greatest  value  in  distinguish- 
ing this  condition  from  solidification  of  the  lung. 

General  symptoms. — The  symptoms  of  pleurisy  vary  widely  in  severity. 
They  are  sometimes  so  marked  that  their  import  cannot  be  overlooked; 
and  they  are  sometimes  almost,  if  not  quite,  absent. 

Foremost  among  them  is  pain  in  the  side,  the  point  de  cote  of  French 
winters.  This  is  often  violent,  and  of  a  sharp  tearing,  cutting,  or  stabbing 
character.  It  is  increased  both  by  movement  and  by  pressure,  but  much 
more  by  a  deep  breath,  by  a  laugh,  a  cough,  or  a  hiccup.  The  patient, 
therefore,  breathes  in  a  shallow,  jerky  manner.  His  cough,  if  he  coughs 
at  all,  is  short  arid  half  suppressed,  and  he  abstains  as  much  as  possible 
from  laughing  or  sneezing.  He  lies  during  the  early  part  of  his  illness 
on  his  back  or  on  the  unaffected  side,  and  he  shrinks  from  percussion. 

The  severe  pain  contrasts  with  its  absence  in  bronchitis.  It  is  com- 
parable to  that  of  the  inflamed  peritoneum,  and,  like  it,  is  excited  or  greatly 
increased  by  pressure.  Hence  the  pain  of  breathing  and  the  relief  obtained 
by  restraining  the  movements  of  the  chest  by  bandages.  Its  seat  is  often 
limited  to  the  lower  part  of  the  chest — about  the  nipple  or  between  the 
fifth  and  eighth  ribs — because,  as  Cruveilhier  obsen^ed,  there  is  much 
more  movement  of  the  visceral  upon  the  costal  pleura  here  than  higher  up. 
But  the  pain  is  sometimes  felt  in  the  shoulder,  in  the  armpit,  or  beneath 
the  clavicle.  In  some  cases  it  is  referred  to  the  terminal  distribution  of 
the  lower  intercostal  nerves  ;  to  the  hypochondrium,  so  as  to  lead  to  a 
mistaken  diagnosis  of  hepatitis;  to  the  loins,  so  that  the  case  has  been 
called  one  of  lumbago;  or  to  the  neighbourhood  of  the  umbilicus,  so  that 
peritonitis  has  been  suspected.* 

*  I  once  liiid  a  patient  whose  sole  complaint  was  of  pain  in  the  crista  ilii ;  I  feel 
snre  that  if  it  had  not  happened  that  a  short  while  before  my  attention  had  been  specially 
directed  to  this  question,  I  should  have  failed  to  discover  that  he  had  pjenrisy,' although 
on  applying  my  stethoscope  I  at  once  heard  a  rub.— C.  H.  V. 
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In  some  cases  pain  seems  to  be  absent,  or  only  slight,  and  thus  a  large- 
quantity  of  elfusion  may  accumulate  in  the  jileural  cavity  without,  its  .pre- 
sence being  thought  of.  This  is  most  apt  to  occur  in  children,  in  aged  peojile, 
and  in  lunatics.  It  often  happens  that  pain  subsides  or  disappears  towards 
the  end  of  the  first  week,  or  even  after  two  or  three  days. 

Next  to  pain,  dysyima  is  the  most  striking  symptom  of  pleurisy.  The 
breathing  is  short  and  jerking,  but  it  is  also  increased  in  frequency,  espe- 
cially when  the  patient  exerts  himself,  as  in  lifting  anything  or  in  going 
upstairs.  Sometimes  the  scaleni  and  the  other  muscles  of  forced  inspira- 
tion are  brought  into  action  :  and  the  nostrils  dilate  each  time  air  is  drawn 
into  the  chest.  As  effusion  accumulates,  the  patient  begins  to  find  that 
he  can  lie  over  towards  the  affected  side  more  comfortably  than  in  any, 
other  position,  because  the  weight  of  the  fluid  is  then  removed  fi'om  the 
mediastinum  and  the  sound  lung  can  move  more  freely.  Orthopnoea  is  often 
present,  for  the  diaphragm  works  more  freely  with  an  upright  posture  :  and, 
sometimes  lividity  of  the  cheeks  and  lijDS  ma.}'  be  noticed. 

The  dyspnoea  of  pleurisy,  like  its  pain,  is  generally  more  marked  in 
robust  plethoric  patients  than  in  those  who  ai-e  antemic  and  wasted.  As 
Andral  long  ago  observed,  pleurisy  may  scarcely  interfere  with  the  patient's 
comfort.  He  had  a  patient  who  went  on  with  his  work  as  a  carter,  in  spite 
of  an  enormous  effusion  into  his  pleura  ;  and  Watson  speaks  of  a  butcher, 
who  in  the  same  condition  was  convinced  that  he  was  well,  and  fit  to  leave 
the  hospital. 

Cough  is  seldom  absent  in  pleurisy ;  and  there  is  no  doubt  that  it 
may  occur  independently  of  pneumonia  or  bronchitis.  Sometimes  it  can  be 
excited  by  percusssion  or  pressure  over  the  painful  intercostal  spaces,  or  by 
changes  of  posture  :  and  during  the  operation  of  paracentesis  it  may  be 
produced  by  movements  of  the  trocar.  The  cough  of  uncomplicated  pleurisy 
is  short  and  dry,  i.  e.  unattended  Avith  expectoration. 

Pyreria  is  generally  moderate  in  pleurisy.  Slight  chills  returning  day 
after  day  are  observed  in  many  cases,  especially  when  the  patient  remains 
out  of  bed  during  the  day ;  but  an  initial  rigor  is  very  rare.  The  tem- 
perature commonly  ranges  at  about  101°  or  102°,  but  in  the  most  severe 
forms  of  the  disease  it  may  reach  104°,  or  even  higher  in  children.  In 
persons  suffering  from  cancer,  or  from  chronic  renal  disease,  there  may  be 
no  pyrexia  at  all. 

The  i^uUe  is  accelerated,  and  as  effusion  goes  on,  its  volume  and  tension 
diminish,  in  consequence  of  the  obstruction  in  the  lungs.  This  affords  a 
valuable  indication  of  the  degree  of  danger  to  the  patient's  life  :  and  during 
paracentesis  the  physician  may  feel  the  pulse  becoming  fuller  and  slower 
under  his  finger,  showing  the  immediate  relief  given  bv  the  removal  of  the 
fluid. 

Side  affected. — It  has  been  thought,  and  perhaps  with  justice,  that 
pleuritic  effusion,  or  at  least  empyema,  is  more  common  on  the  left  side  than 
the  right.*  Dr  Eddison,  of  Leeds,  among  40  purulent  cases  found  20  right 
to  20  left ;  Dr  Richards,  of  Birmingham,  3  right  to  7  left :  Dr  Griffith,  of 
Leeds,  19  right  to  26  left  :  Mr  Godlee,  22  right  to  28  left.  Of  44  cases  of 
empyema  under  the  writer's  care,  16  were  right  and  28  left.  Addino-  these 
numbers  together,  we  find  that  of  189  cases  of  empyema,  80  were  right  and 

*  "Tlint  pleurisies  are  only  on  the  left  side  is  a  popular  tenet  not  less  absurd  than 
dangerous"  (Sir  Tlios.  Browne,  '  Pseudodoxia  epidemica,'  bk.  iii,  chap.  3). 
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109  left.  Double  serous  or  plastic  pleurisy  is  not  uncommon,  and  cases  of 
double  empyema  have  been  recorded  in  children. 

Course  and  event. — The  course  of  plastic  or  serous  pleurisy  varies  widely 
in  different  cases.  Althourrh  attended  with  no  alarminj:^  symptoms,  a  large 
amount  of  effusion  is  never  free  from  danger ;  for  death  sometimes  occurs 
quite  suddenly  and  unexpectedly. 

In  1874.  this  happened  to  a  patient  in  Guy's  Hospital  with  double  pleurisy,  who  a 
short  time  before  had  been  seen  quietly  asleep.  For  some  days  previously  this  patient  had 
suffered  from  dyspnoea,  and  it  seems  not  unlikely  that  the  immediate  cause  of  death  was 
exhaustion  of  the  respiratory  centre.  But  in  another  case,  which  ended  fatally  after  an 
hour's  extreme  distress  of  breathing  on  the  evening  after  admission,  it  was  observed  that 
the  pulse  ceased  before  the  respiration.  Here  the  efi'usion  was  on  the  right  side ;  but 
there  was  oedema  of  the  left  lung,  which  no  doubt  helped  to  kill  the  patient. — C.  H.  F. 

For  the  occurrence  of  fatal  syncope,  when  the  left  pleura  is  the  one 
aft"ected,  a  special  explanation  was  suggested  by  Bartels,  of  Kiel,  in  the 
'  Deutsches  Archiv  '  for  1868.  It  depends  upon  the  anatomical  fact  (which 
has  been  verified  after  death  on  several  occasions  by  him  and  by  Friintzel) 
that  when  the  heart  is  pushed  far  over  to  the  right  the  mouth  of  the  in- 
ferior vena  cava  becomes  bent  almost  at  a  right  angle,  just  above  the  quadri- 
lateral aperture  in  the  diaphragm,  the  wall  of  the  auricle  forming  a  fold 
which  covers  a  large  part  of  the  aperture.  This  interference  with  the  flow 
of  blood  to  the  heart  may  be  fatal  if  the  diaphragm  suddenly  ascends  in  a 
fit  of  coughing,  or  if  a  sudden  muscular  effort  is  made.* 

But  pleurisy  is  not  often  attended  with  such  risks.  The  intiammation 
need  not  go  beyond  the  exudation  of  lymph,  and  after  a  time  it  may 
subside,  leaving  adhesions  which  fix  the  lung  to  the  chest  w-all  for  the  rest 
of  life.  Whether  dry  pleurisy  always  ends  thus  in  adhesion  of  the  aft'ected 
part,  or  whether  it  may  not  sometimes  pass  off  without  permanent  traces, 
is  a  difficult  question.  What  is  well  known  to  every  pathologist  is  the  fact 
that  an  adherent  pleura  is  often  found  when  there  has  been  no  history  of 
any  affection  of  the  chest.  Dr  Gee  gives  a  tracing,  made  with  the  cyrto- 
nieter,  which  shows  that  in  a  child  the  chest  may  be  markedly  contracted  on 
one  side,  as  the  result  of  a  universal  closure  of  the  pleural  space,  without 
there  having  been  any  symptoms  to  suggest  the  presence  of  such  a  morbid 
condition.  There  is  no  clear  evidence  that  partial  adhesions  left  by  a  dry 
pleurisy  at  all  affect  the  health. 

The  duration  of  an  attack  of  dry  pleurisy  is  sometimes  exceedingly 
brief,  often  not  more  than  two  or  three  days. 

I  was  once  asked  to  visit  a  student  who  had  been  seized  the  same  day  with  violent 
pain  in  the  side,  and  who  told  me  that  he  know  he  had  pleurisy,  because  he  had  had  the 
disease  before.  I  heard  a  very  well-marked  rub  on  auscultation,  and  told  him  that  I  should 
come  to  see  him  on  the  following  day.  But  when  I  came  he  assiired  me  that  he  was  well 
again ;  and  on  listening  1  could  detect  nothing  abnormal. — C.  H.  F. 

When  primary  pleurisy  gives  rise  to  eft'usion  and  the  amount  of  liquid 
remains  small,  we  may  feel  sure  that  absorption  \nVi  take  place  in  time,  and 
that  the  compressed  pulnionarv^  tissue  will  expand  and  resume  its  functions. 
And  even  if  the  quantity  should  be  large,  we  may  always  hope,  if  it  be 
serous,  that  the  patient's  ultimate  recovery  A\dll  be  complete. 

*  Trousseau  had  previously  attributed  the  occurrence  of  sudden  death  in  cases  of 
pleuritic  effusion  to  "twisting  of  the  aorta  and  large  vessels,"  as  a  result  of  displacement 
of  the  heart;  but  lie  does  not  seem  to  have  had  the  inferior  vena  cava  in  view. 


1094 


PLEuinsr 


'ercu.s.sion  usUv...-  o- 


  iually  gives  the  earliest  indication  of  the  subsidence  of 

pleural  effusion.  The  dulness  beconies  less  extensive  and  less  absolute,  not 
only  in  front,  but  also  over  the  upper  part  of  the  lung  behind.  A  little 
later  the  displaced  organs  return  to  their  proper  places,  and  the  side  falls 
back  to  its  previous  dimensions.  A  feeble  vesicular  murmur  may  then  be 
heard  where  none  had  been  discoverable  before.  But  with  regard  to  this, 
there  is  a  source  of  fallacy  which  nmst  be  borne  in  mind.  At  a  certain 
stage  of  pleurisy,  even  while  the  affected  lung  .still  remains  completely 
flattened  and  airless  (as  subsequently  appears  from  an  autopsy),  the  m- 
si)iratory  sound  from  the  opposite  lung  is  very  apt  to  be  carried  across  the 
spine  as  if  air  were  entering  botli  sides  of  the  chest.  It  seems  that  the 
pleura  when  overfilled  may  transmit  sounds  almost  as  well  as  a  solid  lung ; 
and  this  agrees  with  the  occasional  presence  of  bronchophony  and  vocal 
fremitus  in  pleuritic  effusion  (cf.  p.  1090). 

Another  physical  sign  which  often  attends  the  absorption  period  of 
pleural  effusion' is  what  is  termed  a  "  redux  inib."  This  exactly  resembles 
the  friction-sound  of  the  earliest  stage  of  the  disease  :  it  often  remains 
audible  for  several  days  or  even  weeks  together,  and  may  be  accompanied 
by  a  return  of  pain  in  the  side,  without  fresh  inflammation. 

Even  when  the  attack  has  so  far  subsided  that  the  patient  feels  well, 
and  perhaps  resumes  his  occupation,  it  often  happens  that  the  side  still 
remains  more  or  less  dull  on  percussion,  and  the  breath-sounds  over 
the  affected  part  are  much  feebler  than  natural. 

Empyema. — One  event  of  pleurisy  is  empyema,  either  as  a  sequel  of  a 
serous  eftiision.  or  as  a  j^urulent  exudation  from  the  first.  The  determining 
cause  of  this  untowai'd  event  is  the  presence  of  jwogenic  organisms,  strepto- 
cocci, staphylococci,  pneumococci,  or  tubercle  bacilli.  It  is  more  common 
in  children  than  in  adults.  It  is  rare  in  idiopathic  or  traumatic  pleurisy, 
rare  after  rheumatism  or  Bright's  disease,  common  after  pneinnonia,  rare  in 
the  course  of  phthisis,  and  constant  when  due  to  pya;mia. 

Circwn scribed  emjjyema  is  often  met  with,  and  in  adults  is  probably 
as^  frequent  as  that  unlimited  by  adhesions.  It  most  often  occupies  the  base 
and  back  part  of  the  pleural  space  ;  sometimes  the  axilla,  and  occasionally 
the  apex.  In  a  well-marked  case  of  right  apical  empyema  in  a  patient  of 
Dr  Douglas,  of  Newbury  (1892),  which  occurred  after  acute  pneumonia,  it 
simulated  tuberculous  disease  so  closely  as  to  deceive  the  writer. 

Double  empyema  can  be  only  partial,  and  is  a  rare  condition,  and  far 
from  a  desperate  one,  for  both  sides  of  the  chest  may  be  evacuated.  It  is, 
of  course,  circumscribed  b}'  adhesions. 

Course  of  empyema.- — ^^If  the  pleuritic  effusion  is  purulent,  it  probably 
never  undergoes  complete  absorption  ;  if  unrelieved  by  operation,  perforates 
the  pleura,  and  thus  makes  its  way  out  of  the  body.  This  never  happens- 
with  a  serous  effusion. 

Sometimes  the  empyema  escapes  through  the  bronchial  tubes.  If  this 
should  occur  while  the  patient  is  asleep,  or  if  he  should  be  so  exceedingly 
feeble  as  not  to  be  able  to  expectorate,  he  may  be  instantly  suffocated. 
But  surprisingly  large  quantities  of  pus  are  sometimes  ejected,  with  much 
less  distress  than  might  have  been  anticipated.  If  the  opening  leads 
directly  into  a  large  tube,  air  passes  into  the  pleural  cavity  to  take  the 
place  of  the  liquid,  and  a  "  pyopneumothorax  is  established,  which  will 
be  discussed  further  on  (p.  1113).  But  in  many  cases  of  empyema  dis- 
charging through  the  lung  no  pneumothorax  follows.    This  appeared  so, 


COUKSE  AND  EVENT 


10P5 


remarkable  to  aouie  of  the  older  physiciaus,  that  they  supposed  that  pus 
was  capable  of  undergoing  absorption  from  the  pleura'  and  of  being  after- 
wards excreted  from  the  bronchial  mucous  membrane.  The  true  explana- 
tion Avas  given  by  Traube  in  1872  ('  Ges.  Abhandlungen,'  vol.  iii,  p.  44). 
If  the  pleura  is  ulcerated  through,  the  alveolar  texture  of  the  compressed 
lung  may  allow  pus  to  be  forced  through  it  by  violent  coughing,  while  it 
affords  no  passage  to  air  in  the  opposite  direction.  There  is  little  or  no 
movement  of  that  side  of  the  chest  during  inspiration,  and  if  there  Avere 
the  air  would  not  be  able  to  penetrate  the  pus  which  tills  the  air-passages 
adjacent  to  the  orifice. 

Such  cases  often  end  in  recovery,  as  Hippocrates  knew,  when  he  wrote  : 
■  Those  in  whom  a  pleurisy  ends  iu  suppuration,  may  be  cured  if  they 
bring  up  the  matter  within  foi'ty  days  from  the  ruptui-e  into  the  pleura  " 
(' Aph.,'  V,  15).    The  treatment  is  considered  below  (p.  1105). 

In  other  cases,  but  less  often,  an  empyema  makes  its  Avay  outwards 
through  the  jxirietal  pleura.  An  intercostal  space  is  perforated  ;  and  a 
soft  elastic  swelling,  of  gi-eater  or  less  size,  forms  beneath  the  skin,  which 
ultimately  becomes  reddened,  ulcerates  through,  and  allows  an  enormous 
quantity  of  ])us  to  escaj)e.  At  the  present  day  one  seldom  has  an  oppoi- 
tunity  of  observing  this  result  of  pleurisy,  because  scarcely  any  practi- 
tioner now  fails  to  diagnose  a  large  empyema,  and  to  treat  it.  The  point 
at  which  perforation  is  most  apt  to  occur  was  thought  by  the  late  Mr  Mar- 
shall to  be  in  the  fifth  space,  below  the  nipple,  where  there  is  a  weak  spot 
in  the  chest  wall,  covered  only  by  the  internal  intercostal  and  external 
oblique  muscles.  But  the  orifice  may  be  elsewhere,  and  used  to  be  most 
often  seen  as  high  as  the  second  space.  Occasionally  the  diaphragm  may 
be  perfoi-ated.  In  1865  a  man  died  in  Guy's  Hospital  of  an  empyema, 
which  had  been  tapped  eleven  days  previously.  A  hole  a  quarter  of  an 
inch  in  diameter  was  found  in  the  fleshy  substance  of  the  diaphragm,  and 
below  it  was  a  large  circumscribed  abscess,  which  had  not  yet  opened  into, 
the  peritoneum. 

Again,  the  pus  may  make  its  way  backwards  and  point  *//  tlie  loin.  A 
boy  nine  years  old  Avas  once  in  Guy's  Hospital  for  pleurisy,  and  Avas  dis- 
charged convalescent.  AfterAvards  he  came  back  Avith  a  pulsating  SAvelling 
in  the  left  lumbar  region.  Avhich  proved  to  be  an  abscess  and  Avas  opened. 
Two  months  later  the  boy  died  of  tubei-cxilar  meningitis,  and  an  autopsy 
showed  that  the  left  lung  Avas  still  contracted,  and  that  a  sinuous  channel^ 
six  inches  long,  extended  doAvn  from  the  pleural  space  behind  the  dia- 
phragm to  the  external  opening.  In  one  recorded  case  the  pus  from  an 
empyema  burroAved  until  it  actually  reached  the  popliteal  space. 

Except  Avhen  the  pus  escapes  through  the  pulmonary  tissue,  the  spon- 
taneous discharge  of  an  empyema  is  almost  always  foUoAved  by  a  protracted 
illness,  and  may  end  in  the  death  of  the  patient.  Entrance  of  air  intO' 
the  serous  space  renders  the  contained  fluids  putrid ;  and  this  leads  to  irri- 
tative fever,  and  to  more  or  less  rapid  emaciation  and  exhaustion.  If  not, 
the  pleural  fistula  may  go  on  discharging  for  five,  ten,  fifteen  years,  or 
even  longer,  until  lardaceous  changes  develop  themselves  in  the  abdominal 
viscera,  and  cause  death  by  renal  dropsy.  In  one  patient,  however,  under 
the  writers  care,  an  old  lady  of  about  seventy-two,  empyema  h.id  lasted 
fourteen  years,  and  shortly  before  her  death  there  was  no  albuminuria  nor 
sign  of  enlargement  of  the  liver  or  spleen. 

The  onlv  chance  of  recovery  in  cases  of  this  kind  seems  to  be  for  the 
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whole  cavity  to  be  gradually  obliterated  by  granulation  tissue,  and  by  the 
contraction  of  the  dense  librous  material  which  develops  from  it,  and  some- 
times reaches  the  thickness  of  an  inch.  At  the  same  time  all  the  structures 
which  surround  the  pleural  cavity  become  dragged  inwards,  so  as  to  reduce 
it  within  the  smallest  limits.  The  ribs  fall  in  and  may  almost  touch  each 
other;  they  remain  motionless  during  inspiration,  or  (as  was  once  observed 
by  Dr  Gee)  their  anterior  parts  may  actually  recede  and  move  backwards 
each  time  that  the  healthy  half  of  the  chest  expands  and  di-aws  the  sternum 
foxnvards.  The  dorsal  spine,  becomes  curved,  so  as  to  present  a  concavity 
towards  the  affected  side.  The  shoulder  sinks,  the  .diaphragm  is  dragged 
upwards  with  the  abdominal  viscera ;  the  mediastinal  structures  are  pulled 
over,  and  the  heart  is  displaced  and  brought  widely  into  contact  with  the 
ribs. 

Diar/nosis. — As  a  rule,  the  recognition  of  pleurisy  and  pleuritic  effusion 
is  easy,  being  based  directly  upon  the  characteristic  physical  signs.  It  is 
doubtful  how  to  regard  cases  in  which  there  is  no  other  symptom  than  a 
jjain  ill  tlie  side.  Hospital  practice  teaches  us  to  distrust  the  statements 
of  patients  when  they  tell  us  that  they  have  been  under  treatment  for 
pleurisy.  Pleurodynia  may  be  neuralgia  or  intcrcotsal  "  rheumatism,"  i.  e. 
myalgia  ;  or  .  an  eruption  of  shingles  which  has  escaped  notice,  from  not 
having  been  looked  for.  Costal  periostitis  and  abscess  of  the  chest  wall 
are  other  affections,  the  possible  presence  of  which  must  not  be  forgotten. 
The  onl}'  case  in  which  it  is  allowable  to  diagnose  pleurisy  without  the 
evidence  of  physical  signs  is  when  violent  pain  in  the  loAver  part  of  the 
chest  is  increased  by  each  breath  and  accompanied  by  pyrexia.  We  may 
then  reasonably  suppose  that  there  is  inflammation  of  the  phrenic  pleura. 

.  Even  when  we  think  we  hear  a  i^Ieuritic  rub,  there  is  need  of  caution. 
Gairdner  has  recorded  an  instance  in  Avhich  a.  shuffling  sound  with  a  tactile 
sensation,  as  of  something  rubbing  up  and  down  against  the  w^alls  of  the 
chest,  proved  to  be  due  to  emphysema  of  the  lung.  And  Guttmann  cites  a 
case  of  Jurgensen's,  in  which  a  similar  effect  was  produced  by  tubercles  of 
the  pulmonary  pleura.  It  is  said  that  the  crepitus  of  a  broken  rib  has  been 
mistaken  for  a  pleuritic  rub. 

Apart,  from  these  rare  events,  Avhat  has  been  called  a  soft  pleuritic  rub 
frequently  turns  out  to  be  a  mucous  rale.  Another  mistake  is  that  of  attri- 
buting to  pericarditis  a  friction-sound  w'hich  is  really  pleuritic. 

Pleuritic  effusion  has  sometimes  been  diagnosed  when  the  disease  (on 
the  right  side)  has  been  a  hydatid  in  the  liver,  or  a  hepatic  abscess,  or 
hypophrenic  abscess,  or  when  (on  the  left  side)  it  has  been  an  abscess 
between  the  liver  and  the  diaphragm  connected  with  the  spleen.  Again,  it 
is  remarkable  that  most  examples  of  very  large  chronic  ^?er/m/YZ/aZ  effusion 
which  have  occurred  at  Guy's  Hospital  have  been  set  down  to  pleurisy. 
This  error  w^as  made  by. the  writer  in  1889,  there  being  moderate  effusion 
in  the  left  pleura  combined  with  the  presence  of  forty-two  ounces  of  serum 
in, the  pericardium  in  a, case  of  Bright's  disease  ;  the  accumulation  was  very 
gradual,  and  the  symptoms  remarkably  slight.  One  ought  to  be  on  cue's 
guard,  carefully  mapping  out  the.  area  of  percussion-dulness  and  marking 
exactly  how  far  it  extends  in  front,  at  the  side,  and  behind  ;  the  figure 
produced  would  probably  decide  the  point.  No  doubt  the  disease  niight 
still  be  a  circumscribed  empyema;  hut  paracentesis  would  probablv  do  no 
harm. 
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t  When  there  is  a  very  hirge  effusion  of  pus  into  the  left  side  of  the  chest, 
pulsation  synchronous  with  the  heart  can  sometimes  be  felt  in  the  inter- 
costal spaces  near  the  nipple  or  above  it  and  towards  the  clavicle,  so  that 
the  presence  of  an  anturifuni  may  be  suspected.  A  case  of  this  "  pulsatin-^ 
fmpyema  "  was  recorded  two  centuries  and  a.  half  ago  by  Baillon  ;  its  real 
nature  was  cleared  up  by  the  bursting  of  the  swelling  with  discharge  of  pus. 
•In  our  own  time  Walshe  and  Macdonnell,  of  Montreal  (•  Dublin  Journ.  Med. 
8ci.,'  IS-ti),  have  studied  "  i»ulsating  empyema-"  Comby  in  France  ('Arch. 
<ien.,'  1883),  Kepler  in  Germany  (' Arch.' f.  kl.  Med.,'  1887),  and  Osier  in 
Anlerica  ('Trans.  Assoc.  Amer.  Physicians,'  1888,  p.  330)  have  collected 
Jibout  forty  cases.  Its  j^athology  is  not  clear,  but  seems  to  depend  on 
extreme  tension,  with  weakening  of  the  intercostal  muscles.  Pulsating 
.empyema  occurs  almost  always  on  the  left  side. 

'  The  physical  signs  iuay  point  to  the  presence  of  a  large  pleuritic 
jeffusioii  occupying  the  lower  and  back  part  of  the  chest  on  one  side,  and 
yet  they  mayjturn  out  to  be  due  to  solid  lung.  Traube  has  related  a  case 
an  .which  he  imagined  that  there  was,  besides  hepatisation  of  the  left  lung, 
<x  lartre  pleuritic  effusion,  but  the  autopsy  showed  that  the  serous  cavity  had 
been  closed  by  former  adhesions  ;  the  great  diminution  of  tactile  vibration 
in  this  instance  was  attributed  to  plugging  of  the  smaller  bronchial 
tubes  In-  lymph.  Most  English  physicians  have  followed  Laennec  in  be- 
lievin<r  that  the  detection  of  fegophony  is  conclusive  evidence  that  there  is 
at  least  some  fluid  effusion  into  the  pleura  ;  but  Frantzel  was  convinced  that 
this  rule  was  not  invariable,  as  had,  indeed,  long  ago  been  asserted  by 
Skoda  :  and  more  recently  Osier  and  Frederick  Taylor  have  recorded  sego- 
phony  in  pneumonia  without  eft'usion. 

A  frequent  mistake  is  to  take  for  pleuritic  eft'usion  considerable  thichen- 
^ng  of  the  pleura  with  chronic  adhesions.  Here  there  is  dulness  on  per- 
cussion, the  breath-sounds  are  often  weak  or  inaudible,  and  vocal  resonance 
■jind  fremitus  are  more  or  less  completely  abolished.  In  such  cases,  if  seen 
for  the  first  time,  we  must  ofteri  be  doubtful,  and  may  legitimately  have 
recourse  to  the  hypodermic  syringe  to  decide  the  question. 

The  only  other  condition  in  which  this  short  and  ready  method  of 
diagnosis  is,  as  a.  rule,  necessan*  are,  in  the  writer's  judgment,  those  in 
which  Ave  feel  doubt  after  repeated  examination  Avhether  a  child  is  suffer- 
ing from  pleuritic  eft'usion  or  from  confluent  lobular  pneumonia.  Here 
bronchial  breathing  and  dulness  may  be  present  in  both  cases  and  vocal 
resonance  and  fremitus  often  give  no  help. 

A  ma.ss  of  mallgnaut  growth  has  before  now  Ijeen  mistaken  for  pleuritic 
eft'usion.  Every  physician  of  exi)erience  must  have  seen  this  mistake  made 
by  others,  if  he  has  not  made  it  himself.  The  points  to  be  especially 
noticed  are  whether  the  area  of  dulness  corresponds  in  locality  with  that 
caused  by  effusion,  and  whether  tactile  vibration  is  or  is  not  still  to  be  felt 
in  certain  positions.  It  must  be  borne  in  mind  that  a  new  growth  situated 
in'  the  mediastinum  or  in  the  lung  is  often  accompanied  by  eft'usion  into 
the  pleura,  so  that  a  confldent  dift'erential  diagnosis  may  after  all  be  less 
accurate  than  a  more  doubtful  opinion.  ■  i  f 

Even  when  the  presence  of  liquid  in  the  pleural  cavity  is  positively  and 
correctly  diagnosed,  it  is  not  always  inflammatoiy  in  origin.  Passive  dropsy 
of  the  serous  cavity,  or  ht/drnt intra r,  may  give  rise  to  similar  physical  signs, 
except  that,  Ijeing  probably  never  unilateral,  it  is  not  likely  to  displace  the 
heart.    This  condition  is  most  common  in  cardiac  disease  or  in  extreme 
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aiutuiia,  but  ofteu  fomplicates  inflammatory  effusion  in  cases  of  Bright's 
disease. 

Wlienever  the  two  pleurae  are  attacked  with  inflammation  simul- 
taneously or  in  succession,  one  ought  to  look  for  some  underlying  condition, 
such  as  Bi'ight's  disease  or  tuberculosis. 

Again,  pnre  blood  may  fill  the  pleura,  constituting  licematothorax. 
Apart  from  surgical  injuries,  or  partial  rupture  of  an  aneurysm,  Watson  men- 
tions a  case  in  which  caries  of  a  rib  led  to  ulceration  of  the  intercostal  artery 
and  to  distension  of  that  side  of  the  chest  with  blood,  a  large  part  of  which, 
was  clotted  in  concentric  layers.  The  admixture  of  a  certain  amount  of 
blood  with  serum  in  a  non-traumatic  pleural  eft'usion  is  almost  certain 
evidence  that  the  primary  disease  is  either  tubercular  or  malignant. 

Diagnosis  of  empyema  is  often  difficult.  One  of  the  chief  indications 
of  the  formation  of  pus  is  the  continuance  of  high  evening  temperatures 
after  the  first  two  or  three  weeks  ;  the  pyrexia  in  many  instances  assumes 
a  regularly  hectic  type.  CEdema  of  the  subcutaneous  tissue  of  the  affected 
side  of  the  chest  has  long  been  mentioned  as  a  sign  of  empyema,  but  it 
is  often  absent  although  suppuration  is  going  on.  The  best  way  of  detect- 
ing the  oedema  is  to  pinch  up  a  fold  of  skin,  and  to  compare  its  thickness 
with  that  of  a  similar  fold  on  the  opposite  half  of  the  bodj'.  As  practical 
rules,  we  may  bear  in  mind  that  empyema  is  far  more  common  in  a  child 
than  in  an  adult,  that  rheumatic  pleurisy  never  is  purulent,  and  renal 
pleurisy  rarely  :  but  that  tuberculous  and  pneumonic  pleurisy  are  often  so  ; 
while  ti'aumutic  commonly,  and  pyoemic  pleurisy  always,  causes  an  empyema. 
Among  adults,  empyema  is  more  common  in  men  than  in  women. 

Many  physicians  decide  the  point  by  using  the  hypodermic  syringe, 
but  it  seems  better  to  aspirate,  for  if  the  fluid  is  serous  that  is  the  best 
treatment,  and  if  purulent  it  will  relieve  the  symptom  until  more  thorough 
measures  can  l^e  taken. 

In  children  the  difficulties  of  diagnosis  of  pleural  effusion  are  greater 
than  in  adults,  especially  between  it  and  broncho-pneumonia  Avith  extensive 
collapse  ;  and  the  temperature  affords  little  help  in  distinguishing  a  pui-u- 
lent  from  a  serous  effusion,  for  it  is  so  readilv  raised  in  a  child.  Dr 
Thomas  Barlow  and  Mr  Parker  (in  a  paper  read  at  the  British  Medical 
Association  in  Manchester,  1877)  quote  a  case  of  serous  pleurisy  with  a 
temperature  of  103-4°,  and  of  empyema  with  the  highest  evening  tem- 
pei-ature  of  101-5°.  They  look  upon  anaemia  and  clubbing  of  the  fingers  as 
the  best  signs  of  the  purulent  character  of  an  effusion,  but  depend  on  the 
]iractical  decision  of  the  hypodermic  syringe. 

The  frequency  of  empyema  in  children  is  illustrated  by  the  following 
figures  quoted  in  the  above  paper:— out  of  ii  consecutive  cases  of  pleurisy 
in  the  Great  Ormond  Street  Hospital,  27  were  purulent,  and  in  another 
series  of  16  cases  li  were  purulent. 

Complications. — These  are  rare ;  pleurisy  does  not  lead  to  pneumonia, 
nor,  at  least  immediately,  to  phthisis,  though  it  is  often  secondary  to  each. 
It  often  accompanies  bronchitis  as  the  result  of  a  chill,  with  or  without 
evidence  of  broncho-pneumonia. 

Empyema  is  generally  attended  with  more  or  less  exudation  into  the 
subserous  connective  tissue.  In  a  case  which  occurred  at  Guy's  Hospital  in 
1872,  the  surface  of  the  lung  was  covered  with  reticulated  lines,  due  to  the 
presence  of  pus  in  the  lymph-channels  beneath  the  visceral  layer  of  the 
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pleura.  In  another  case,  in  1869,  pus  was  found  outside  the  parietal  layer 
of  the  pleura,  infiltrating  the  intercostal  muscles  ;  there  was  also  an  ab- 
scess as  large  as  a  walnut  in  the  mediastinum.  In  a  third  case,  in  1873, 
the  mediastinal  tissues  were  three  quarters  of  an  inch  thick  from  intiltra- 
tion  with  puriform  lymph.  All  three  were  examples  of  double  pleurisy 
with  pericarditis.  Some  of  these  cases  of  intiammation  of  the  mediastinum 
are  accompanied  with  great  hypertrophy  of  fibrous  tissue,  and  may  seriously 
press  on  the  air-passages  or  the  great  vessels. 

The  secondary  pleurisy  of  phthisis  seems  seldom  to  extend  to  the  peri- 
cardium. But  the  more  intense  and  violent  forms  of  pleurisy  are  exceed^ 
ingly  apt  to  do  so.  Moreover,  there  are  cases  in  which  both  pleurse,  the 
pericardium,  and  the  peritoneum  become  simultaneously  infiamed ;  at 
least  it  cannot  be  determined  that  one  of  them  was  affected  first.  As  a 
rule  such  cases  present  acute  symptoms  and  run  a  rapid  course,  but  this  is 
not  by  any  means  invariable. 

In  1876  a  woman,  aged  twenty-three,  was  admitted  into  Guy's  Hospital  with  what  was 
supposed  to  be  enteric  fever.  After  a  fortnight  fluid  efPusion  was  detected  in  the  left 
pleura,  and  forty -two  ounces  were  drawn  olF  by  the  aspirator.  Her  febrile  symptoms  con- 
tinued ;  she  became  emaciated  and  died.  Towards  the  last  it  was  naturally  thought  that  she 
was  suffering  from  tubercular  disease.  However,  on  making  the  autopsy,  we  could  dis- 
cover no  tubercles  nor  any  primary  visceral  lesion.  Beside  some  pleuritic  effusion  on  the 
left  side  there  was  lymph  over  the  whole  of  the  right  pleura ;  the  pericardium  was  adherent 
by  a  I'ecent  plastic  exudation  ;  the  liver  and  the  spleen  were  fixed  to  the  diaphragm ;  and 
the  lower  part  of  the  abdominal  cavity  contained  some  purulent  fluid.  It  may  be  that  the 
disease  was  of  rheumatic  origin,  for  the  patient  had  a  painful  afl'ection  of  her  joints  about 
two  months  before;  but  there  was  no  evidence  of  endocarditis,  present  or  past.  The  case 
is  of  interest,  not  only  pathologically,  but  also  on  account  of  its  obscurity  during  life. 
For  the  thoracic  serous  cavities  and  the  upper  part  of  the  peritoneal  space  have  been 
repeatedly  found  all  closed  by  old  adhesions,  when  there  had  been  no  history  of  any  chest 
affection ;  and  it  would  now  seem  that  such  a  result  may  arise  from  an  illness  which 
clinically  might  be  taken  for  fever. — C.  H.  F. 

Etiology. — {a)  Of  ''idiopathic  ^jZew?-/*^.— Foremost  among  the  causes 
of  pleurisy  is  cold.  This  has  been  so  commonly  set  down  as  giving  rise  to 
all  forms  of  internal  inflammation,  and  often  with  so  little  reason,  that  one 
cannot  be  surprised  that  some  able  physicians  are.  like  Dr  W.  H.  Ransom, 
of  Nottingham,  reluctant  to  recognise  its  operation  at  all.  But  the  clinical 
evidence  of  the  direct  dependence  of  pleurisy  upon  cold  cannot  be  explained 
away.  It  is  particularly  strong  Avhen  cold  affecting  one  side  only  has 
caused  unilateral  pleurisy. 

Injuries  to  the  chest  may  give  rise  to  pleurisy.  Not  only  does  this 
occur  when  the  ribs  have  been  broken,  but  sometimes  when  there  is  no 
evidence  of  damage  to  the  walls  of  the  chest. 

(6)  Of  secondary  pleurisy. — Of  general  acute  diseases  the  most  apt  to 
be  attended  by  pleurisy  as  a  complication  is  acute  rheumatism.  Rheumatic 
infliammation  of  the  pleura  occurs  only  during  the  fever,  not  independently 
of  it.  It  is,  at  least,  very  difficult  to  prove  its  rheumatic  origin  in  other 
cases,  and  we  have  no  right  to  assume  it.*  Pleurisy  may  complicate  scarlet 
fever  or  smallpox,  but  seldom  or  never  occurs  during  the  early  stage  of 
enteric  fever,  and  is  not  frequent  later. 

Pleurisy  is  not  infrequently  a  complication  or  sequel  of  influenza  when 
no  pneumonia  is  present.  Like  the  other  febrile  pleurisies,  it  is  usually 
serous  and  its  course  favourable. 

*  By  "  rheumatic  pleurisy  "  many  writers  only  mean  pleurisy  due  to  catching  cold— a 
misleading  use  of  the  term. 
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Dry  pleurisy  occurs  in  every  case  of  acute  pneuruonia,  and  avc  must 
remember  that  wliat  seems  to  be  an  uncomplicated  and  simple  attack  of 
pleurisy  may  really  be  dependent  upon  pneumonia,  of  which  there  is  some- 
times little  or  no  clinical  evidence  :  for  when  pleural  effusion  has  once 
taken  place  it  may  be  impossible  to  discover  by  physical  signs  the  presence 
of  hepatisation  of  the  corresponding  pai't  of  the  lung.  It  often  happens 
that  the  characters  of  the  sputa  afford  the  only  clue  to  the  real  nature  of 
the  case,  or  a.  correct  diagnosis  may  depend  entirel}^  upon  one's  having  seen 
the  patient  befoi-e  the  effusion  occurred.  Again,  it  is  not  improbable  that 
a  very  limited  25{^tch  of  pneumonia,  involving  the  surface  of  the  lung,  may 
sometimes  be  the  starting-point  of  a  dift'used  and  severe  pleurisj'. 

Moreover,  pleurisy  may  be  set  up  by  the  pneumococcus  Avithout  any 
aft'ection  of  the  lung,  and  the  result  will  be  a  combination  of  the  signs  of 
pleurisy  with  the  symptoms  of  pneumonia  (see  a  paper  by  Dr  Washbourn 
in  the'- Med.-Chir.  Trans.'  for  189i).  ■   '  " 

Among  chronic  aft'ections  none  is  so  commonl}'^  accompanied  by  pleurisy 
as  Briglit's  disease ;  so  that  the  urine  should  always  iDe  caref ulh'  and  re- 
peatedly examined,  not  onh^  for  albumen,  l)ut  for  tlie  colour,  abundance,  and 
specific  gravit}'. 

Lastly,  there  are  certain  cases  in  which  chronic  or  subax?ute  pleurisy  is 
associated  with  pericarditis  and  i:)eritonitis  without  tubercle  or  Bright's 
disease  being  present,  as  if  the  whole  of  the  parts  of  the  primitive  coelom 
were  affected  together  (cf.  supra,  p.  1084). 

Secondary  purulent  pleurisy  is  often  due  to  the  direct  extension  of  in- 
flammation fi'om  some  adjacent  structure  ;  familiar  as  this  is  in  the  dead- 
house,  it  is,  as  a  rule,  quite  recent,  so  that  it  has  little  clinical  significance. 
Among  the  less  obvious  starting-points  for  a  severe  or  even  fatal  pleurisy 
may  be  mentioned  abscesses  in  the  armpit,  operations  upon  the  breast, 
suppuration  of  the  cervical  connective  tissue  after  tracheotomy,  caries  of  the 
ribs,  mediastinal  abscess,  cancer  of  the  oesophagus,  and  caries  of  the  dorsal 
vertebrae.  Sometimes  its  origin  may  be  below  the  diaphragm,  the  connect- 
ing lymph-channels  discovered  by  von  Recklinghausen  conveying  the  in- 
flammatory process  from  one  serous  cavit}-  to  another.  Thus  pleurisy, 
Avhich  was  the  immediate  cause  of  death,  has  been  found  to  be  due  to  exten- 
sion from  a  peritonitis  of  puerperal  origin,  or  following  ovariotomy,  or 
arising  from  disease  of  the  colon.  Again,  a  very  acute  inflammation  of  the 
pleura,  Avith  fiietor  of  the  pus,  has  started  from  the  upper  end  of  a  psoas 
abscess,  or  from  a  localised  abscess  behind  the  stomach  due  to  a  perforating 
gastric  ulcer.  Mediastinal  growths  Avithout  inflammation  frequently  pro- 
duce pleuritic  effusion ;  so  also  do  malignant  tmnours  of  the  Avails  of  the 
chest  or  of  the  mamma. 

In  pysemia  (especially  Avhen  resulting  from  thrombosis  of  the  cerebral 
sinuses,  itself  consequent  upon  disease  of  the  temporal  bone)  pleurisy  is 
sometimes  the  most  conspicuous  feature  of  the  case,  and  may  be  mistaken 
for  the  primary  disease. 

The  relation  of  pleurisy  to  phthisis  is  of  the  greatest  importance,  on 
account  of  its  bearing  on  prognosis.  One  frequently  sees  patients  Avho, 
having  passed  favourably  through  an  attack  of  pleurisy,  sooner  or  later  after- 
wards develop  signs  of  tuberculous  disease  of  the  lungs.  In  iiianv  cases  the 
interpretation  of  the  facts  is  that  there  AA^as  already  disease  of  the  luno-g  of 
which  the  pleurisy  AA-as  the  first  sign,  as  Ave  shall  jn  a  future  chapter  see  is 
the  true  relation  of  phthisis  folloAA'ing  haemoptysis.    Tuberculous  pleurisy 
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(which  is  ahuost  always  serous,  not  purulent)  may  be  due  to  a  few  puhuonary 
tubercles  on  the  surface  of  the  lung  setting  up  irritation  and  etlusiou.  But 
in  many  cases  all  the  clinical  evidence  points  to  the  conclusion  that  the 
pulmonary  disease  has  been  of  later  development  ;  and  we  can  scarcelv 
doubt  that  in  some  of  these  cases  the  tubercle  bacillus  found  its  point  of 
least  resistance,  not  in  the  lungs  or  in  the  lymph-glands,  the  spleen  or  the 
peritoneum,  but  in  the  pleura  :  that  in  fact  the  l)leura  is  the  first  scene  of 
the  process  which  afterwards  goes  on  in  the  lungs.  Lately  some  physicians 
have  perhaps  exaggerated  the  frequency  of  this  relation.  In  France  particu- 
larly  a  remarkable  number  of  cases  have  been  observed  among  young  re- 
cruits of  apparently  idi-opathic  and  benign  pleurisy,  which  ran  a  favourable 
course,  but  was  subsequently  to  an  apparently  good  convalescence  followed 
by  symptoms  of  phthisis.  These  cases  we  may  still  believe  are  the  excep- 
tion, not  the  rule  :  for  in  civil  practice  in  this  country  it  is  certain  that 
many  cases  of  pleurisy  in  young  patients  get  perfectly  well  and  are  never 
tuberculous  at  all.  But  we  must  admit  that  the  proportion  in  whicli  pleurisy- 
is  the  first  symptom  of  tuberculosis  is  much  larger  than  was  suspected] 
twenty  years  ago  ;  and  we  look  ujDon  a  history  of  pleuritic  effusion  with 
suspicion  in  the  case  of  anv  one  under  thirtv  who  is  proposinsr  to  insure  his- 
life.* 

It  is  a  curious  question  whether  pleuritic  effusion,  while  it  continues, 
to  compress  one  of  the  lungs,  favours  a  fresh  development  and  further 
growth  of  tubercles  in  that  organ,  or  whether  it  may  not  rather  be  adverse 
to  such  an  occurrence,  even  though  it  may  increase  the  susceptibility  of 
the  other  Imig.  Dr  Fowler  has  found  tubercles  in  the  pleura  between  the: 
lobes  of  the  lung  in  some  cases  of  what  was  apparently  idiopathic  pleurisy. 

The  following  six  cases  bear  on  this  question.  In  oue  there  were  no  tubercles  except 
iu  the  opposite  lung;  in  another  the  tubercles  were  much  less  numerous  on  the  side  of  the 
pleurisy ;  in  two  others  it  was  observed  tiiat  on  that  side  they  were  all  of  old  date  and 
inactive.  On  the  other  hand  tliere  was  one  case  in  which  they  were  more  abuudant  in  the 
compressed  lung  than  in  the  opposite  one;  and  once  a  lung  entirely  airless  was  full  of 
tubercles  (some  grey  and  other  cnseous)  in  its  lower  lobe,  where  their  presence,  the  apex 
being  healthy,  is  an  occurrence  so  exceptional  that  one  could  hardly  doubt  that  the  pleurisy 
had  determined  tiieir  formation. — C.  H.  ¥. 

The  cases  of  pleurisy  due  to  the  microbes  of  pneumonia,  of  suppuration, 
and  of  tubercle,  and  secondary  pleurisy  generally,  are  now  ascertained  to  be 
more  frequent,  and  primary  or  idiopathic  "  pleurisy  from  cold  or  other 
unknown  cause  to  be  less  frequent,  than  Avas  formerly  believed. 

On  the  whole,  it  is  important  to  remember  that  (excluding  trauuiatic 
cases  and  direct  exposure  to  cold)  the  majority  of  cases  of  pleuritic  effusion 
in  young  adults,  if  not  occurring  in  the  course  of  rheumatic  fever,  are 
tuberculous,  and  that  the  majority  of  cases  in  elderly  persons  are  renal 
or  secondaiy  to  malignant  disease. 

Prognosis. — This  depends  chiefly  upon  the  origin  of  the  pleurisy, 
secondly  on  its  extent,  and  thirdly  on  the  serous  or  purulent  character  of 
the  effusion. 

Acute  idiopathic  pleurisy  from  exposure  to  cold  iu  a  healthy  subject  is 
scarcely  ever  fatal.    With  judicious  treatment  it  is  speedily  relieved,  and 

*  See  on  this  subject  a  paper  by  Dr  Barrs,  of  Leeds  ('  Brit.  Med.  Journ.,'  189(), 
1858) ;  and  the  writings  of  Landouzy,  Germain  See,  and  other  French  physicians. 
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cured  without  leaving  sequelae  behind.  Even  when  one  side  of  the  chest 
has  been  rilled  with  serum,  it  is  remarkable  how  Avell  such  cases  do  after 
iispiration. 

An  effusion  which  half  tills  the  pleura,  without  j^ain  or  fever,  and  is 
only  discovered  by  physical  examination  in  search  of  a  cause  for  the 
patient's  dyspnoea, — this  should  make  one  suspect  tubercle  or  Bright's 
disease.    But  when  these  can  both  be  negatived,  the  prognosis  still  is  good. 

The  pleurisy  which  forms  part  of  acute  pneumonia  adds  to  the  pain, 
but  not  to  the  danger  of  the  primary  disease  :  and  the  same  is  true  when 
pleurisy  is  secondary  to  lymphoma,  or  other  mediastinal  gi-owths.  In  the 
latter  case  it  is  usually  latent,  and  often  as  much  dropsical  as  inflammatory. 

Tuberculous  pleurisy  does  not  usually  add  to  the  dangers  of  phthisis, 
and  sometimes  effusion  with  carnirication  appears  to  retard  its  progress 
by  limiting  the  amount  of  blood  as  well  as  of  air  in  the  diseased  lung,  for 
tuberculous  inflammation  does  not  flourish  in  anaemic  and  airless  pulmonary 
tissues.  On  the  other  hand,  pleurisy  secondary  to  Bright's  disease,  whether 
dry  or  combined  Avith  hydrothorax,  is  a  very  serious  complication,  only  less 
so  than  the  pei-icarditis  which  often  supervenes  under  the  same  circum- 
stances. 

To  leave  a  patient  with  one  side  of  the  chest  full  of  fluid  is  never  safe. 
He  may  die  suddenly  from  syncope,  or  oedema  of  the  other  lung  may  suft'o- 
cate  him  before  help  can  be  brought. 

When  pleuritic  effusion  is  purulent,  the  prognosis  is,  so  far,  graver. 
Formerly  the  event  was  often  fatal,  by  pyaemia,  by  hectic  fever,  by  secon- 
dary phthisis,  or  by  lardaceous  disease ;  and  in  the  best  cases  much  defor- 
mity was  the  usual  result. 

But  the  bolder  treatment  on  Avhich  modern  surgery  safely  ventures  has 
wonderfully  improved  the  prognosis  of  empyema.  In  the  case  of  children, 
making  a  single  free  opening,  and  inserting  a  drainage-tube  is  often  fol- 
lowed by  re-expansion  of  the  lung  and  complete  recovery,  wnthout  the  least 
sign  of  the  disease  remaining  except  the  scar  of  the  operation.  With  adults 
the  result  is  not  so  often  perfect,  but  here  also  complete  cures  are  not  in- 
fi'equent,  and  complete  failure  is  the  exception. 

Much  attention  has  been  lately  directed,  especially  in  France,  to  the 
bearing  of  microscopical  examination  on  the  prognosis  of  pleuritic  effusion. 
When  secondary  to  pneumonia,  and  when  the  pneumococcus  alone  is  present, 
it  is  believed  that  after  emptying  the  chest  recovery  ensues  without  further 
interference.  This  is  not  always  true,  for  in  two  cases  under  the  wa-iter's 
care  in  which  the  fluid  was  a  pure  cultivation  of  Frankel's  diplococcus,  it 
returned  after  paracentesis,  and  we  had  to  cure  it  by  means  of  drainage. 
Most  cases  of  pleuritic  effusion  secondary  to  pneumonia  are  purulent,  and 
when  streptococci  are  found,  incision  should  be  perfonned  at  once  with,  good 
hope  of  recover}-.  In  the  "  broncho-i)neumonia  "  of  children,  if  pleuritic 
effusion  occurs,  it  is  usually  purulent,  and  the  prognosis  very  good.  These 
are  the  only  cases  in  which  the  writer  has  seen  recovery  after  aspiration 
Avithout  incision. 

When  the  bacillus  of  tubercle  is  present,  the  effusion  is  usually  serous, 
and  if  not  so  large  as  to  threaten  the  patient's  life  it  is  probably  safest  to 
leave  it  alone.  If,  along  with  the  bacillus,  staphylococci  or  streptococci  are 
found,  incision  and  drainage  is  indicated. 

■In  the  rare  cases  of  septic  pleurisy  secondaiy  to  gangrene  of  the  luno- 
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or  some  other  necrotic  process,  various  saprophytes  may  be  found  in  the 
pus  or  sero-pus.    Such  cases  are  of  very  bad  prognosis. 

Treatment. — A  patient  suffering  from  pleurisy  should  be  kept  strictly  in 
bed  during  the  early  stage.  For  the  relief  of"  pain,  the  application  of  a 
blister  is  perhaps  more  generally  sei-viceable  than  anything  else,  and  it  may 
be  used  with  advantage  at  any  period.  But  many  physicians  hold  that  for 
prompt  and  grateful  relief  of  the  acute  pain,  as  well  as  of  the  dyspnoea,  no 
remedy  is  so  efficacious  as  the  application  of  half  a  dozen  leeches  to  the  side. 
Among  milder  measures,  such  as  poulticing  and  the  application  of  bella- 
donna, none  are  so  effectual  as  careful  strapping  of  the  affected  side,  so 
as  to  restrain  its  movement  in  respiration. 

Some  patients  find  ice-bags  a  more  pleasant  application  than  hot  fomen- 
tations or  poultices,  but  in  the  writer's  experience  childx-en  dislike  it,  and 
most  adults  find  more  relief  from  hot-Avater  bottles. 

Of  diiigs,  the  most  useful  when  effusion  has  taken  place  are  probably 
purgatives  and  diuretics  (such  as  digitalis,  with  acetate,  iodide,  or  citrate  of 
potass).  In  cases  of  chronic  serous  effusion,  rubbing  the  affected  side  with 
mercurial  liniment  has  often  proved  of  great  value.  Friction  which  had 
been  heard  day  after  day  for  weeks  has  ceased  almost  at  once,  or  fluid  effu- 
sion has  cleared  away  after  a  somewhat  longer  period.  The  diet  should  he 
light  and  spare.  The  plan  of  allowing  the  patient  very  little  to  drink  was 
often  practised  by  Sir  William  Gull  and  by  Dr  Moxon,  and  was  advocated 
by  Niemeyer.  Rapid  absorption  of  fluids  from  the  chest  has  been  noticed 
when  the  patient  has  been  attacked  by  cholera;  and  from  an  attack  of 
summer  diarrhoea.  As  a  rule,  it  is  better  to  act  on  the  kidneys  than  on 
the  skin  or  the  bowels. 

Paracentesis  thoracis. — ^Whenever  the  physical  signs  indicate  that  there 
is  considerable  liquid  eff'usion  into  the  pleural  cavity,  the  question  of  remov- 
ing it  by  tapping  arises.  This  procedui*e,  it  is  interesting  to  know,  dates 
back  to  Hippocrates.  But  although  Trousseau  advocated  it  as  far  back  as 
1843,  and  Hughes  as  strongly  in  1844,*  few  physicians,  until  fifty  years 
later,  understood  its  importance  or  its  safety. 

There  is  still  difference  of  opinion  as  to  how  soon  the  operation  should 
be  undertaken.  Trousseau  in  Paris,  and  the  late  Dr  J.  W.  Begbie  in  Edin- 
burgh, used  to  tap  early  and  frequently  ;  but  if  as  soon  as  the  signs  of  fluid 
in  the  pleura  were  recognised,  paracentesis  were  performed,  "  dry  tapping  " 
would  be  much  more  common  and  the  results  less  satisfactory. 

If  percussion  shows  that  the  quantity  of  fluid  is  moderate,  it  is  as  a 
rule  advisable  to  wait.  The  presence  of  pyrexia  is,  at  an  early  stage  of 
pleurisy,  another  reason  for  delay.  The  patient  must  be  watched  very 
closely,  to  see  whether  the  effusion  increases  or  diminishes  as  time  goes  on. 
Unless  it  begins  to  diminish  in  the  course  of  a  fortnight,  no  further  post- 
ponement of  tapping  is  desirable.  Even  though  the  quantity  of  liquid 
should  remain  unaltered,  the  probability  that  the  lung  will  quickly  expand 
and  regain  its  functions  after  paracentesis  will  become  less  and  less,  in 
proportion  to  the  length  of  time  during  which  it  has  been  compressed  ;  for 
the  layers  of  lymph  that  bind  it  down  gradually  become  fibrous  and  contract. 
Moreover,  the  Avithdrawal  of  a  part  of  the  fluid  by  operation  seems  often  to 
facilitate  the  absorption  of  the  rest.    It  is  supposed  that  the  subpleural 

*  A  paper  by  the  late  Dr  Hughes  and  Mr  Cock  recording  twenty  cases  of-  pleuritic 
effusion  treated  by  paracentesis  appeared  in  the  '  Guy's  Reports '  for  1844. 
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lyniph-chanuels  are  mechanically  pressed  upon  by  the  liquid,  and  thus  the 
tiow  throuarh  them  is  interfered  with. 

We  may  safely  delay  paracentesis  ^\ith  a  patient  in  a  hospital  ward, 
watched  day  and  night,  and  with  immediate  assistance  at  hand,  when  it 
would  be  imprudent  to  leave  fluid  in  the  chest  of  one  living  at  a  distance 
from  medical  aid.  In  cases  of  Bright 's  disease  when  one  lung  is  half  cami- 
tied  by  fluid,  paracentesis  should  be  performed  at  once,  or  sudden  oedema  of 
the  other  may  prove  fatal  before  help  can  come. 

In  any  case,  if  percussion  shows  that  one  side  of  the  chest  is  full  of 
fluid,  the  operation  cannot  safely  be  delayed  even  until  the  following  day  ; 
and  this  in  spite  of  the  absence  of  obvious  distress  of  bre.'ithing.  or  the 
presence  of  pyrexia. 

Whenever  we  have  reason  to  believe  empyema  to  be  j^resent  by  the 
signs  and  probabilities  mentioned  above  (p.  1098),  we  should  aspirate  at 
once.  If  there  be  pus  in  the  pleural  cavity,  its  removal  is  often  followed  by 
the  cessation  of  pyrexia. 

Of  this  I  saw  a  most  striking  instance  in  1881  in  a  man  who  had  pleurisy  as  a  sequel 
of  enteric  fever.  His  temperature  rose  every  afternoon  to  between  102°  and  103^,  falling 
in  the  night  and  morning.  I  had  made  one  unsuccessful  attempt  to  draw  off  the  effused 
fluid,  the  reason  of  my  failure  being  that  I  used  a  very  fine  aspirator  needle,  because  the 
area  of  j)ercussion  dulness  was  not  in  the  usual  position  behind,  but  at  the  side  of  the  chest. 
Just  outside  the  situation  of  the  pericardium,  so  that  I  felt  some  hesitation  in  acting  upon 
my  diagnosis.  However,  si.x  days  later,  when  I  visited  him,  I  found  him  in  a  most  critical 
condition,  with  great  an.\iety  of  face  and  with  extreme  distress  of  breathing.  As  the  only 
chance  of  saving  his  life,  1  had  a  somewhat  larger  trocar  plunged  into  the  chest  at  exactly 
the  same  spot  as  before.  Aspiration  was  then  performed,  but  at  first  no  fluid  a})peared. 
However,  I  took  the  instrument  and  pushed  it  inwards,  feeling,  as  I  did  this,  that  the  end 
of  it  encountered  and  seemed  to  pass  through  a  resisting  membrane.  A  quantity  of  rather 
viscid  blood-stained  liquid  at  once  escaped,  and  of  this  four  and  a  half  ounces  were  with- 
drawn. The  patient  was  instantly  relieved,  and  from  that  time  went  on  to  recovery  with- 
out a  bad  symptom.  His  temperature,  which  was  rising  at  the  time  of  the  operation,  and 
had  reached  100  8°,  fell  at  once,  and  three  hours  later  it  was  normal. — C.  H.  F. 

When  it  is  decided  to  tap  the  chest,  it  is  a  common  practice  to  make  a 
preliminai'y  puncture  with  a  hypodermic  sjTinge.  This  ought  not  to  be 
necessary  (except  sometimes  in  the  case  of  children)  to  determine  the 
presence  of  fluid  :  but  it  is  often  desirable  to  use  staining  and  cultivation 
to  determine  the  nature  of  the  inflammation.  When  no  result  follows  the 
puncture  and  no  frothy  blood  fills  the  syringe,  it  is  well  to  iill  it  with  boiled 
water,  and  inject  a  few  drops  first,  so  as  to  increase  the  pressure  at  that 
point  before  dra^-ing  up  the  piston. 

Paracentesis  of  the  chest  has  been  much  facilitated  by  the  introduction 
of  Dieulafoy's  aspirator.* 

Even  with  the  help  of  the  aspirator,  there  is  sometimes  difficult}-  in  get- 
ting out  the  liquid.  Fragments  of  fibrin  are  drawn  against  the  inner  orifice 
of  the  tube,  or  its  channel  may  be  occluded  by  viscid  pus,  and  sometimes 
one  can  restore  the  flow  by  passing  a  sterilised  probe  through  the  cannula. 
If  this  fails,  it  may  be  necessary  to  make  a  second  puncture  at  a  dift'erent 
spot. 

In  tapping  the  chest  in  children  it  is  often  advisable  to  give  chloroform, 
not  so  much  for  the  sake  of  the  pain  (which  is,  however,  not  so  trifling  as 
those  think  who  have  not  felt  it)  as  for  the  possibility  of  having  to  punc- 
ture repeatedly  before  obtaining  the  fluid ;  and  this  is  impossible  with  a 
child  screaming  and  struggling  on  his  mother's  lap. 

*  This  procedure  was,  it  appears,  devised  and  carried  out  by  the  late  Dr  H.  J.  Bowditch 
of  Boston,  some  years  before  Dieulafby  introduced  it  to  the  profession  in  Europe. 
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The  trocar  and  cannula,  the  patient's  skin,  and  the  operator's  hands 
should  all  be  rendered  aseptic  before  the  operation  is  performed. 

Mr  Godlee  fixes  the  best  spot  for  puncturing  the  chest  at  the  fifth  or 
sixth  space  in  the  mid-axillary  line  :  but  many  prefer  the  seventh  space 
just  outside  the  angle  of  the  scapula.  Bowditch  recommended  that  the 
instrument  should  be  introduced  between  the  ninth  and  the  eleventh  ribs. 
Whichever  space  is  chosen,  vre  should  keep  close  to  the  upper  edge  of  a 
rib  in  order  not  to  wound  the  intercostal  artery.  In  1855  this  accident  hap- 
pened during  an  operation  performed  at  Guy's  Hospital ;  the  patient  (who 
had  phthisis)  became  faint  at  the  time,  and  died  the  same  evening;  a 
pound  of  clotted  blood  was  found  in  the  base  of  the  chest. 

It  is  not  desirable,  in  performing  paracentesis,  to  attempt  to  empty  the 
pleural  cavity.  Not  more  than  from  one  to  three  pints  should  be  with- 
drawn at  once,  and  the  operation  should  be  stopped  when  the  patient  begins 
to  cough*  or  when  the  serum  is  blood-stained. 

Occasionally  after  thoracocentesis,  the  patient  expectorates  large  quan- 
tities of  frothy  liquid  containing  much  albumen.  Within  an  hour  after  the 
operation  his  breathing  becomes  distressed,  he  begins  to  cough,  and  he  may 
die  c^-anosed  in  a  quarter  of  an  hour.  Twenty-one  instances  of  this  compli- 
cation were  collected  by  Terrillon  in  a  monograph  published  in  1873  ;  most 
of  them,  however,  ended  in  recovery,  and  some  were  comparatively  slight. 
It  had  been  supposed  that  the  expectorated  serum  came  from  the  pleura, 
either  from  the  lung  being  accidentally  wounded  or  from  a  previous  perfora- 
tion, which  opened  out  as  the  pressure  was  removed.  But,  as  Terrillon  had 
no  difficulty  in  showing,  both  explanations  are  quite  untenable,  and  the 
only  reasonable  hypothesis  is  that  of  pulmonar}^  oedema  (or,  rather,  serous 
effusion  into  the  air-vesicles  and  bronchioles)  following  sudden  hypersemia 
of  the  lung  when  released  from  the  pressure  of  the  fluid. 

An  objection  against  tapping  the  chest  except  in  cases  of  necessity,  one 
which  had  the  support  of  Stokes  of  Dublin,  was  that  it  may  lead  to  the 
conversion  of  a  serous  effusion  into  pus.  This  objection  was  not  without 
justice  in  the  days  before  the  danger  of  sepsis  was  guarded  against. 

In  certain  cases  the  fluid  quickly  accumulates  again  after  paracentesis, 
so  that  the  patient's  condition  becomes  as  bad  as  before,  and  the  operation 
has  to  be  repeated.  When  this  happens  two  or  three  times  in  succession, 
perhaps  at  intervals  of  only  a  few  days,  Friintzel  advised  to  desist  from  fur- 
ther interference  ;  but  this  is  not  the  writer's  experience.  In  the  case  of  a 
<i-irl,  a  patient  of  Mr  Lacey,  of  Woolwich,  who  was  tapped  fourteen  times 
for  hvdrothorax  in  the  course  of  mitral  disease,  sometimes  at  intervals  of 
onlv  a  very  few  days,  good  recovery  ensued  at  last. 

Treatment  of  empyema. — If  the  fluid  obtained  by  paracentesis  is  puru- 
lent, the  further  treatment  must  be  modified,  for  the  old  plan  of  repeated 
tapping  led  to  disastrous  results,  and  we  cannot  trust  to  nature  even  though 
we  must  admit  that  spontaneous  recovery  of  empyema  is  not  impossible.! 

*  That  couo-li  is  not  always  due  to  irritation  of  the  surface  of  the  hmg  by  the  can- 
nula is  shown  %y  its  being  som.-rinies  produced  when  the  quantity  of  fluid  is  still  great. 
Moreover  one  may  feel  the  orifice  of  the  instrument  rest  against  the  pulmonary  pleura 
without  any  cough  resulting.    If  one  draws  off  pleuritic  effusion  very  slowly  these  severe 

fits  of  coughing  are  seldom  seen.  a  ^.x.     t-  a 

t  Cheesy  masses,  and  even  deposits  of  calcareous  matter,  are  now  and  then  found  after 
death  Ivinff  between  pleural  adhesions;  and  there  can  be  little  doubt  that  such  residues 
have  had  their  origin  in  an  empyema.  In  other  cases  a  collection  of  liquid  pus,  enclosed 
ir.  a  dense  capsule!  has  been  discovered  in  the  pleural  cavity,  after  death  from  some  other 
cause. — C.  H.  F.  „ 
VOL.  I.  ' 
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The  present  practice  is  to  make  a  free  incisiou  as  soon  as  the  pus  is  seen, 
and  after  examination  to  put  in  a  drainage-tube,  so  that  the  pus  may  escape 
into  an  antiseptic  dressing  as  fast  as  it  is  secreted — treating  the  empyema, 
in  fact,  as  a  large  abscess.  It  may  be  wise,  if  the  patient  is  a  child  or  if  the 
pus  contains  only  pneumococcus  or  pneumo-  and  staphylococcus,  to  allow  the 
chance  of  recovery  after  once  or  even  after  twice  tapping  ;  but  in  most  cases 
of  empyema  the  shortest  and  safest  plan  is  to  incise  the  chest. 

In  children  we  have  sometimes  seen  excellent  results  attained  by  inaking 
an  aperture  just  large  enough  to  admit  one  end  of  a  long  elastic  tube,  of 
which  the  other  end  is  carried  beneath  the  surface  of  carbolised  liquid 
in  a  jar  placed  beneath  the  bed.  The  elastic  skin  of  a  child  grasps  the 
tube  firmly,  and  does  not  ulcerate.  The  negative  pressure  of  the  column 
of  liquid,  acting  hydrostatically,  seems  gradually  to  raise  the  compressed 
lung.  AVithin  a  short  time  the  flow  of  pus  may  cease,  and  a  permanent 
cure  be  obtained.    With  older  patients  similar  success  is  rare. 

A  practical  difficulty  is  that  the  narrow  space  between  the  ribs — ^^vhich 
is  often  a  serious  obstruction  in  inserting  the  trocar  at  first — makes  it 
difficult  to  put  in  a  large  enough  tube  and  thus  secure  effectual  drainage. 
To  meet  this  it  is  often  necessary  to  resect  one  or  more  ribs,  and  by  pre- 
serving the  periosteum  they  will  repair  well  so  as  sometimes  to  enclose  the 
cannula  in  a  ring  of  new  bone.  The  tube  must  be  gradually  shortened, 
the  sinus  prevented  from  becoming  narrow  and  tortuous,  and  the  opening 
kept  free.  Under  favourable  conditions  it  was  marvellous  to  those  of  us 
who  were  accustomed  to  the  ill  results  of  the  older  plan  of  treatment,  to 
see  how  well  the  chest  recovers,and  how  free  from  deformity  the  patient 
remains. 

It  is  often  necessary  to  irrigate  the  cavity,  after  evacuating  the  pus, 
with  boiled  Avater,  so  as  to  wash  out  masses  of  fibrin.  It  was  formerly 
the  practice  to  inject  iodine  after  tapping  a  serous  hydrothorax,  and  to 
wash  out  the  pleura  with  antiseptics  in  cases  of  empyema ;  but  phenol 
poisoning  has  occurred  before  now,  and  only  the  weakest  solutions  should 
be  used,  if  any.  The  operation  of  washing  out  the  chest  is  not  altogether 
free  from  danger.  In  1876  Dr  Cayley  read  before  the  Clinical  Society  a 
case  which  had  occurred  to  him,  and  in  which,  while  a  solution  of  iodine 
was  being  injected,  the  patient  suddenly  became  pale,  unconscious,  and  con- 
vulsed ;  the  temperature  rose  to  107°,  and  death  followed  in  sixteen  hours. 
He  cited  three  cases  recorded  by  French  physicians,  in  each  of  which  like 
symptoms  appeared,  though  one  of  them  ended  favourably.  Mr  Godlee 
has.  also  recorded  a  case  in  a  child. 

In  1874,  at  Guy's  Hospital,  a  girl  aged  sixteen  died  in  precisely  the  same  way.  She 
had  had  a  drainage-tube  inserted  into  the  right  chest  for  an  empyema  five  weeks  before, 
and  was  going  on  well.  One  day  she  was  sitting  up,  and  her  chest  was  being  washed  out 
with  carbolic  acid,  when  she  suddenly  ceased  to  breathe,  and,  although  artificial  respiration 
was  set  in  action,  remained  unconscious,  with  muscular  twitchings,  until  death. 

Nothing  has  been  found  after  death  to  account  for  these  terrible  acci- 
dents. They  seem  not  to  be  due  to  Embolism.  It  is  noteworthv  that  in 
every  one  of  the  cases  the  chest  had  been  washed  out  repeatedlv  before 
without  any  ill  effect ;  the  only  difference  being  that  in  two  instances  a 
somewhat  larger  quantity  of  fluid  was  injected  than  usual. 

The  results  of  treatment  of  empyema  by  free  incision  and  drainage, 
with  modern  methods  and  antiseptic  precautions,  are  most  encourac^ino-. 
Even  in  adults  one  may  again  and  again  see  complete  recovery  of  the  luno- 
with  no  resulting  deformity.    In  children  the  practice  is  still  more  succes?- 
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iul.  Thus  Dr  Goodhart  reports  that  of  50  cases  under  Dr  Frederick 
Taylor's  care  or  his  own  i-2  completely  recovered,  a  sinus  remained  in  3, 
and  only  5  died — from  suppurative  pericarditis,  from  septic  pneumonia,  or 
from  broncho-pneumonia. 

It  has  often  been  debated  what  is  the  best  treatment  when  an  empyema 
lias  already  broken  into  a  bronchial  tube  (p.  1094).  It  used  to  be  taught 
that  the  passage  of  pus  through  the  lung  was  injurious  and  would  lead  to 
phthisis  or  gangrene,  so  that  another  outlet  ought  to  be  at  once  provided. 
But  the  writer's  experience  is  that  these  cases  often  do  veiy  well  if  left 
alone,  and  he  would  advise  paracentesis  only  if  there  are  signs  either  in 
the  quantity  or  quality  of  the  expectoration,  or  in  hectic  or  other  sym- 
ptoms, that  due  freedom  of  exit  is  not  provided.  In  such  cases  incision, 
drainage,  and  washing  out  the  pleura  have  proved  satisfactory  means  to 
recovery. 

When  empyema  is  (as  usual)  circumscribed  and  affects  both  sides,  it  is 
possible,  as  in  a  case  recently  under  the  writer's  cai-e,  to  incise  and  drain 
both  sides,  and  the  result  mav  be  satisfactorv,  at  least  in  the  case  of  a  child. 

In  a  certain  number  of  cased  the  cure  of  an  empyema  remains  incom- 
plete. The  cavity  may  have  shrunk  to  very  narrow  dimensions,  the  chest 
may  have  regained  a  fair  amount  of  resonance  over  a  large  part  of  its 
surface,  air  may  enter  the  lungs  pretty  freely,  but  there  is  a  fistulous 
opening  from  which  small  quantities  of  pus  continually  drain  away.  In 
■such  cases  the  best  practice  is  to  excise  portions  of  several  ribs,  so  as  to 
allow  the  side  of  the  chest  to  fall  in  and  meet  the  lung.  This  operation 
seems  to  have  been  first  performed  by  Peitav}'.  It  was  improved  by  Est- 
lander.  of  Helsingfors,  in  1877,  and  is  often  known  by  his  name. 

P>"EUMOTHORAX. — Morgagui  mentions  the  fact  that  air  sometimes  accu- 
mulates in  the  cavity  of  the  pleura  ;  but  the  word  pneumothorax  was  first 
used  in  1803  by  Itard,  and  Laennec  gave  the  first  complete  description  of 
the  condition. 

^SfioIo</i/. — The  older  writers  supposed  that  gases  might  form  in  the 
pleural  space  as  the  result  of  chemical  decomposition  of  a  serous  or  purulent 
effusion,  or  by  direct  secretion  from  the  parietal  pleura.  But  this  belief 
was  erroneous  ;  air  is  never  found  in  the  pleural  space  except  when  admitted 
from  Avithout. 

In  the  great  majority  of  cases  pneumothorax  is  a  consequence  of  per- 
foration of  the  visceral  layer  of  the  pleura,  whereby  air  escapes  from  the 
lung.  Often  this  arises  from  direct  violence  :  broken  ribs  are  exceedingly 
apt  to  wound  the  lung,  and  in  persons  who  are  run  over  or  severely  crushed 
the  lung  may  be  torn  even  when  there  is  no  fracture.  Exceptional  in- 
stances of  pneumothorax  are  recorded  in  which  a  hmg,  previously  healthy, 
is  ruptured  in  a  paroxysm  of  whooping-cough,  or  during  a  straining  effort. 
Again,  the  bullse  of  emphysema  have  often  the  thinnest  possible  walls,  and 
one  might  suppose  that  pneumothorax  would  occasionally  arise  from  their 
rupture^    But  this,  if  it  ever  happens,  is  extremely  rare. 

Occasionally  the  entrance  of  air  into  the  pleural  space  is  the  result  of 
local  ulceration  or  sloughing  of  the  pulmonary  pleura,  or  of  acute  pneumonia 
running  on  to  gangrene.  More  often  it  follows  a  slough  from  an  infective 
embolu's  in  a  case  of  pyaemia.  Cases  are  on  record  of  pneumothorax  due  to 
sacculated  dilatations  of  the  bronchial  tubes  opening  into  the  pleura  ;  but 
they  are  extremely  rare. 
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The  only  frequent  cause  of  pneumothorax  is  the  rujtture  of  a  sujoerfieioil 
vomiim  in  phtliisis.  Walshe  estimated  that  nine  out  of  ten  eases  arise  in 
this  way,  and  Friintzel  put  it  at  fourteen  out  of  fifteen.  It  would  otcur 
oftener  than  it  does,  but  for  the  adhesive  pleurisy  which  accompanies 
chronic  phthisis  and  generally  seals  up  the  pleural  cavity.  Even  when 
there  is  no  evidence  of  phthisis  either  before  or  afterwards,  it  is  possible 
that  the  spontaneous  development  of  pneumothorax,  without  any  previous- 
violent  muscular  effort,  is  due  to  the  rupture  of  a  small  vomica,  by  which 
neither  physical  signs  nor  symptoms  have  been  produced.  ; 

The  following  case  was  related  by  Vogel,  of  Dorpat,  in  the  second  volume  of  the 
'  Deutsches  Archiv.'  A  woman,  aged  twenty-nine,  became  suddenly  the  subject  of  pneumo- 
thorax one  morning  at  nine  o'clock.  Some  months  previously  she  had  a  slight  loose  cough, 
and  more  recently  a  little  pricking  pain  in  the  region  of  the  liver;  when  the  attack  began 
she  was  engaged  in  turning  over  her  child's  bed,  and  just  before  she  had  been  lifting  its 
bath.  Vogel  himself  was  inclined  to  think  that  she  had  latent  tubercular  disease,  but  in 
four  weeks  she  recovered  completely. 

Another  way  in  which  pneumothorax  may  arise  is  from  perforation  of 
the  visceral  pleura  by  an  empyema  discharging  itself  through  the  air-pas- 
sages.   In  medical  practice  this  cause  comes  next  to  phthisis  in  frequency. 

In  1869  a  man  aged  forty-two  was  brought  into  Guy's  Hospital  very  ill,  and  died  half 
an  hour  after.  He  was  found  to  have  acute  ])ericarditis,  mediastinal  inflammation,  and 
early  pleurisy  on  the  left  side.  But  the  principal  seat  of  disease  was  the  right  pleural 
cavity.  This  contained  foetid  gas,  and  four  and  a  half  pints  of  dirty  purulent  fluid.  In 
the  upper  lobe  of  the  lung  there  were  two  openings,  and  through  these  air  had  doubtless 
entered.  But  the  pulmonary  pleura  was  gangrenous  over  an  area  of  two  square  iucheB, 
and  the  substance  of  tlie  lung  beneath  it  to  a  depth  of  half  an  inch.  That  the  pleurisy  was 
of  exceptional  severity  was  evident  from  the  fact  that  there  was  suppuration  outside  it& 
parietal  layer,  among  the  intercostal  muscles. 

There  still  remain  cases  in  which  the  air  is  not  derived  from  the  lunsr  at 
all,  but  either  from  outside  the  chest,  or  from  some  part  of  the  alimentary 
canal.    As  a  consequence  of  perforation  of  the  thoracic  walls  (apart  from 
the  effect  of  penetrating  wounds  of  the  chest),  pneumothorax  may  be  seen 
by  physicians  when  an  empyema  has  broken  through  spontaneously,  or  has 
been  let  out  by  operation.    When  the  pus  points  of  its  own  accord,  the 
channel  by  which  it  reaches  the  surface  is  commonly  oblique  and  indirect, 
so  that  air  fails  to  find  its  Avay  along  it.    The  late  Dr  Moxon  drew  attention 
to  the  possible  occurrence  of  double  pnemnothorax  as  a  cause  of  death  after 
tracheotomy,  subcutaneous  emphysema  extending  down  from  the  wound 
so  as  to  fill  the  mediastinal  connective  tissue  with  air,  which  then  bursts  into 
both  pleural  cavities.    He  met  with  one  such  case  in  a  woman,  aged  thirty- 
three,  who  died  in  less  than  twenty-four  hours  after  the  operation.  Em- 
physema had  spread  over  the  neck,  chest,  and  arms  as  far  as  the  fingers. 
Both  lungs  were  found  collapsed  and  almost  airless. 

In  some  few  cases  the  starting-point  of  pneumothorax  is  the  oesophagus  ; 
a  cancerous  structure  may  eat  its  way  into  the  pleural  cavity,  or  the  ulcera- 
tion due  to  a  foreign  body  may  have  a  like  result.  Sometimes  a  gastric 
ulcer,  after  setting  up  a  circumscribed  hypophrenic  abscess,  has  been  fol- 
lowed by  perforation  of  the  diaphragm  ;  and  a  hydatid  cyst  of  the  liver  has 
been  known  to  open  communications  in  two  opposite  directions,  with  the 
colon  below  and  with  the  pleural  space  above. 

Of  918  cases  of  pneumothorax  collected  by  Biach  from  the  hospitals  of 
Vienna  during  thirty-eight  years,  715  were  due  to  phthisis,  65  to  pulmonary 
gangrene,  45  followed  empyema,  and  32  were  traumatic.  No  other  cause 
accounted  for  more  than  10  cases.* 

*  Quo'tcd  in  '  Eichhorst's  Handbuch  '  (Bd.  i,  S.  582). 
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I'hysical  cunditions  of  pntaiiiothorac. — Few  hospital  physicians  can 
have  failed  to  meet  with  cases  difficult  to  explain,  in  which  communication 
of  the  pleura  with  the  outer  air,  thi-ough  the  parietes  of  the  chest  or 
through  the  lung,  has  not  been  followed  by  pneumothorax.  In  most  cases 
pleural  adhesions,  at  or  in  the  near  neighbourhood  of  the  perforation,  afford 
a  probable  solution  of  the  difficulty,  and  their  presence  has  been  confirmed 
after  the  patient's  death.  But  certain  cases  seem  incapable  of  this  explana- 
tion. In  a  lecture  reported  in  the  '  British  Medical  Journal '  for  June  -tth, 
1887,  Dr  Goodhart — after  referring  to  the  fact  that  pleuritic  effusion  may 
be  '■  held  up,"  so  to  speak,  over  the  lung  instead  of  gravitating  to  the 
bottom  of  the  chest  (cf.  p.  1088) — proceeded  to  comment  on  the  rarity  of 
pneumothorax  after  fracture  of  the  ribs,  particularly  in  young  patients, 
and  on  the  free  re-expansion  of  the  lung,  even  after  a  large  opening  has 
been  made  into  the  chest  by  paracentesis.  He  thought  there  must  be  some 
forces  at  work  to  allow  of  the  lung  becoming  inflated  again  by  inspiration 
different  from  those  of  physics.  Mr  Godlee  replied  in  a  subsequent  number 
of  the  same  journal  from  the  surijical  point  of  view  ;  and  the  subject  was 
further  dealt  with  by  Dr  Samuel  West  in  his  interesting  Bradshaw  Lecture 
before  the  College  of  Physicians  in  the  same  year  (ibid.,  August,  1887). 
He  showed  experimentally  that  there  is  considerable  power  of  cohesion 
between  opposed  surfaces  of  serous  membrane,  and  attributed  to  this  cause 
the  fact  that  pneumothorax  does  not  occur  so  readily  as  one  might  have 
supposed. 

There  can  be  no  doubt  in  the  mind  of  any  physiologist  who  has  seen 
the  unfailing  and  immediate  collapse  of  the  lungs  which  follows  a  free 
incision  into  the  pleura  in  the  case  of  an  animal,  that  when  the  pressure  on 
the  inside  and  outside  of  the  lung  is  equal,  it  at  once  shrinks  to  the  bulk 
which  the  elasticity  of  its  tissue  pei-mits.  This  is  proved  experimentally 
by  Bonders'  schema,"'  and  by  a  similar  arrangement  of  the  dead  thorax 
with  manometers  to  gauge  the  pressure.  The  terrible  result  of  tapping  a 
healthy  pleura  when  the  other  lung  is  incapable  of  expansion  confirms  the 
conclusion  derived  from  more  frequent  and  haniiless  experiments. 

Apart  from  any  mechanical  obstacle  to  separation  of  the  two  layers  of 
pleura,  either  from  adhesions  or  from  their  natural  cohesion,  it  is  obvious 
that  when  a  pleuritic  effusion  is  tapped  and  runs  out,  the  intra-thoracic 
pressure  must  be  greater  than  the  barometric  pressure  of  the  air  at  the 
time.  When  it  becomes  greater  with  expiration,  the  pus  or  serum  runs 
with  a  jerk  ;  Avhen  it  lessens  with  inspiration,  the  flow  lessens  also ;  when 
the  pressure  on  the  chest  becomes  negative,  the  flow  ceases  ;  or,  if  there 
is  not  enough  fluid  to  close  the  trocar,  air  is  sucked  in.  But  when  the 
oriflce  is  closed  after  a  little  air  has  been  admitted,  no  more  will  enter; 
and  that  already  in  the  pleura  will  be  quickly  dissolved  by  the  remaining 
fluid,  or  will  be  absorbed  by  the  lymphatics  of  the  pleiu-a — first  the  oxygen, 
and  then  the  nitrogen  and  carbonic  dioxide.  As  the  air  is  thus  absorbed, 
the  pressure  in  the  pleura  diminishes,  and  the  lung  again  expands.  Even 
if  a  lar^e  opening  is  made  the  lung  is  not  emptied  of  air ;  it  is  only  reduced 
to  the 'condition  observed  after  the  thorax  is  opened,  when  death  has 
occurred  from  some  disease  which  has  not  affected  the  thorax.  There  is 
no  carnilied  (/.  e.  completely  airless)  lung  to  be  re-expanded  (p.  1087),  unless 
pleural  effusion  has  compressed  it  for  a  long  time.  As  soon  as  the  pressure 
on  its  surface  becomes  a  little  less  than  that  in  the  trachea,  the  compressed 
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luiiii-  will  becrin  to  expand  afrain.  if  not  mechanically  prevented  by  thick 
adhesions. 

Anatom I/. —The  recognition  of  ])ueuniothorax  in  the  dead  body  is  not 
always  easy.  In  making  an  autopsy,  at  the  moment  when  the  knife  first 
enters  the  thorax,  the  air  can  sometimes  be  heard  to  rush  out  :  or,  if  a 
puncture  is  made  with  a  trocar,  it  may  escape  in  a  jet,  so  as  to  blow  out 
a  lighted  match.  But  it  only  haj)pens  wlien  the  jiressure  in  the  pleura  is 
greater  than  that  of  the  atmosphere,  and  this  is  the  exception.  In  all 
probability  the  existence  of  air  in  the  pleural  space  is  often  overlooked  iu 
poxf- mortem  examinations,  especially  in  the  bodies  of  phthisical  patients,  in. 
whom,  from  the  presence  of  extensive  adhesions,  the  collaj)se  of  the  hmg  has. 
been  only  partial.  The  best  Avay  of  making  sure  whether  there  is  pneumo- 
thorax or  not  is  to  puncture  the  chest  under  water,  which  may  be  done 
either  by  dissef.-ting  off  the  tissues  from  the  ribs,  so  as  to  form  a  ])0uch  that 
can  be  filled  with  water,  or  by  i)oiu'in£r  water  into  the  abdomen,  and  then 
perforating  the  diaphragm  with  a  trocar.  When  pleuritic  effusion  is  pre- 
sent, it  is  sufficient  to  shake  the  body  tirst  :  if  there  is  any  air,  the  licjuid 
will  be  found  frothy  when  the  chest  is  opened. 

When  the  pneumothorax  arises  from  perforation  of  the  visceral  pleura, 
the  apertvu-e  by  which  the  air  entered  is  sometimes  plainly  visible  :  it  may 
be  as  large  as  a  threepenny  piece.  More  often  it  is  covered  by  recently 
formed  lymph,  and  the  only  way  of  detecting  it  is  to  inflate  the  lung  witk 
l)ellows  through  the  trachea.  Or  it  may  have  become  completely  closed  by 
adhesions  during  the  intei-val  between  the  occurrence  of  the  i)neumothorax 
and  the  death  of  the  liatient,  so  that  there  is  no  possil»ility  of  discovering 
it  (see  Dr  Hughes'  case,  p.  1116).  It  is  most  commonly  situated  upon  the 
lateral  surface  of  the  lung,  in  the  upper  lobe  near  its  lower  border,  or  in 
the  lower  lobe  near  its  upi)er  border. 

The  chemical  nature  of  air  withdrawn  from  the  pleural  space  was  inves- 
tigated by  Dr  John  Da^y  in  182:5,*  and  analyses  have  since  been  made  hy 
other  chemists  ;  it  has  alwavs  l^een  found  to  consist  mainlv  of  nitrogen, 
and  the  amount  of  carbonic  acid  in  it  has  generally  been  greater  than  that 
of  the  oxygen  :  sulphuretted  hydrogen  has  been  present  when  the  other 
contents  of  the  cavity  were  jnitrid.  Walshe  attributed  the  difference  of 
this  pleural  air  from  that  of  the  atmosphere  to  its  having  traversed  the 
lung  before  reaching  the  pleura.  But  it  can  hardly  be  said  to  have  passed 
through  pulmonary  tissue,  and.  moreover,  its  composition  is  far  more 
altered  than  that  of  expired  air.  It  must,  therefore,  have  underixone  chantje 
while  in  the  pleural  space,  either  from  the  solvent  action  of  the  liquid 
effusion,  or  from  absorption  by  the  pleural  membrane — ■/.  by  the  lym]ih 
which  fills  its  stomata  and  lymphatics,  and  ly  the  subpleural  veins. 

The  secondary  pleurisy. — When  death  occiu's  within  a  few  hours  after 
the  development  of  pneumothorax,  the  cavity  of  the  pleura  is,  of  course, 
found  empty,  there  having  been  no  time  for  the  occurrence  of  effusion.  But 
in  other  cases  (at  least  such  as  are  seen  by  physicians)  an  empyema  is  the 
^  dciA  find,  it  iiitXA  ljOp_^  in  within  twenty-four  hours.  A  strikinsr 
exception  is  afforded  by  Vogel's  case,  already  quoted  (p.  1108V  He  re- 
peatedly examined  his  patient  during  the  month  after  she  was  attacked, 
and  could  never  detect  the  slightest  indication  of  pleurisy. 

There  is  no  doubt  that  the  ]>ower  of  the  air  to  set  up  suppuration 

*  •  Phil.  Traus.'  for  that  year;  and  iu  his  collected  •  Researches,'  vol.  ii,  p.  249. 
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depends  upon  its  containing  septic  microbes.  As  we  have  seen,  pneumo- 
thorax is,  in  most  cases,  due  to  the  rupture  of  a  phthisical  vomica  into 
the  pleural  space.  The  contents  of  the  vomica  must  generiilly  escape  with 
the  air,  and  they  are  probably  the  cause  of  the  pleurisy  which  follows. 
When  the  original  affection  is  a  sloughing  block  in  the  lung,  or  when  the 
pleura  is  perforated  by  a  malignant  oesophageal  growth,  or  by  a  hypo- 
phrenic  abscess  communicating  with  the  stomach,  the  consequent  inflam- 
mation is  peculiarly  severe  and  rapid  in  its  course. 

Of  this  we  had  an  instance  (June,  1890)  in  a  patient  with  extensive  sero-purulent 
ert'usion  on  the  right  side,  caused  by  a  sloughing  abscess  perforating  the  diaphragm 
The  source  of  suppuration  here  was  a  cancer  of  the  stomacli. 

In  surgical  practice,  when  a  healthy  lung  is  wounded  by  fractured  ribs, 
pleurisy  is  often  absent. 

It  is  clearly  impossible  for  subcutaneous  emphysema  to  be  produced  by 
fracture  of  the  ribs  without  there  being  also  pneumothorax,  unless  the 
pleural  space  at  the  seat  of  injury  happens  to  have  been  closed  by  former 
adhesions.  But  in  cases  of  this  kind  we  have  often  failed  to  detect  any 
signs  of  the  presence  of  air  in  the  jjleura  when  a  day  or  two  had  passed 
before  the  patient  was  examined.  So  that  air  must  often  be  absorbed 
very  rapidly  from  the  pleural  space ;  and  this  conclusion  is  quite  in 
accordance  with  the  results  of  experiments  on  animals.  Cohnheim  says 
that  in  rabbits  it  is  not  possible  by  injection  of  air  into  the  pleura  to  cause 
compression  of  the  lung  so  as  to  study  the  effects  of  jjneumothorax,  because 
the  air  is  so  quickly  absorbed. 

Zorrt Walshe  found  of  eighty-seven  cases  of  perforation  of  a  tubei'- 
culous  lung  collected  from  various  s<>urces.  fifty-five  on  the  left  and  thirty- 
two  on  the  right  side.  Douglas  Powell,  in  fifteen  cases,  found  ten  left  and 
Ave  right.  But  among  twenty-six  cases  of  pneumothcrax  taken  from  the 
records  of  Guy's  Hospital  without  selection,  the  number  on  each  side  of  the 
chest  was  exactly  equal.  Of  the  80  cases  reported  by  Dr  Samuel  West,  there 
w^ere  41  on  the  right  and  42  on  the  left  side  :  and  of  65  cases  (all  in  the 
course  of  1000  of  phthisis)  Dr  Fowler  found  29  on  the  right,  34  on  the  left, 
and  2  on  both  sides. 

riiysical  sir/ns. — Pneumothorax  is  sometimes  easy  of  diagnosis,  but 
sometimes  may  be  overlooked  up  to  and  even  after  the  patient's  death. 
Its  certain  recognition  depends  on  i>hysical  examination  of  the  chest, 
for  the  pateint's  symptoms,  though  often  characteristic,  are  sometimes 
strangely  absent. 

In  general,  pneumothorax  is  to  be  suspected  whenever,  over  a  large  part 
of  the  chest,  but  on  one  side  only,  tympanitic  resonance  on  percussion  is 
associated  with  marked  deficiency  of  the  pulmonary  murnmr. 

This  enfeeblenient  or  absence  of  breath-sounds  is  a  very  important  and 
frequent  indication  :  but  in  many  cases  there  is  nuirked  amphoric  hreathimf. 
This  is  not  due  to  the  passage  of  air  backwards  and  forwards  into  the 
pleural  cavity  :  but  to  the  resonance  of  a  large  cavity  full  of  air,  giving  its- 
character  to  the  breath-sounds. 

The  voice,  like  the  breath,  may  either  be  less  audible  than  on  the 
healthy  side,  or  it  may  acquire  the  character  of  amphoric  bronchophony 
or  pectoriloquy.    Yocal  fremitus  appears  to  be  always  absent. 

The  percussion-note  is  over-resonant,  with  a  tympanitic  quality.  When 
air  escapes  into  a  healthy  pleural  sac  the  sound  is  umsically  clear  and  re- 
soundino-.    But  if  the  air  should  accumulate  so  as  to  cause  extreme  disten- 
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sion,  it  may  at  length  become,  acccrding  to  Walshe  and  some  other 
authorities,  -  muffled,  toneless,  almost  dull,"  like  that  of  a  drum  tightened 
to  the  highest  possible  point,  and  with  all  escape  of  air  from  its  cavity 
prevented.  This  Skodaic  resonance  or  "  tympanitic  dulness  "  is  like  that  of 
a  tightly  distended  coil  of  intestine  (p.  1027).  More  frequently  the  reason 
why  the  i)ercussion-sound  in  pneumothorax  is  imperfectly  resonant  is  that 
the  pleura  itself  is  thickened ;  the  chest  Avails  fail  to  vibrate,  and  are  in- 
capable of  transmitting  the  percussion-note  to  the  air  within.  In  such  cases 
one  may  obtain  osteal,  tracheal,  or  subtympanitic  modifications  of  the 
percussion-sound  (cf.  supra,  p.  1026). 

Metallic  sounds. — There  still  remain  certain  physical  signs,  which  when 
present  are  striking  and  characteristic,  although  their  absence  is  no  argu- 
ment against  the  existence  of  pneumothorax. 

Laennec  described  metallic  tinkling*  as  a  sound  like  that  produced 
in  a  metal  cup,  or  in  one  made  of  glass  or  porcelain,  by  gently  striking  it 
with  a  pin,  or  by  dropping  into  it  a  grain  of  sand."  He  described  it  as 
being  heard  when  the  patient  either  breathed,  or  spoke,  or  coughed.  It  is 
pi-obably  most  often  caused  hy  the  bursting  of  bubbles  of  fluid  in  a  large 
space  which  is  filled  Avith  air  and  has  a  smooth  surface.  In  other  Avords, 
metallic  tinkling  is  a  moist  sound,  or  rale,  modified  by  the  vibrations  of  the 
Avails  of  a  large  air-containing  cavity.  Another  Avay  in  which  Laennec  be- 
lieved the  sound  may  be  produced  Avas  the  dropping  of  liquid  from  the  ujaper 
into  the  lower  part  of  the  pleural  space  when  it  contains  air  as  Avell  as  pus 
{gutta  cadem).  There  is  no  difficulty  in  understanding  how  the  sign  may 
be  produced  by  coughing,  but  metallic  tinkling  does  not  seem  to  arise  as  a 
mere  result  of  speaking.  What  is  then  heard  is  rather  an  echo  of  the  voice, 
which  acquires  a  metallic  quality  from  the  conditions  under  which  it  is  pro- 
duced. So  also  the  heart-sounds,  and  even  the  sound  produced  by  percus- 
sion of  the  chest,  may  be  reverberated  Avith  a  similar  musical  quality.  The 
thin,  clear  "  tick-tack  "  of  the  heart  in  pneumothorax  is  like  the  sound  of  a 
Avatch  or  a  child's  "  musical  cart,"  and  is  a  most  characteristic  sisfn. 

A  particular  kind  of  musical  echo  Avas  described  by  Trousseau  as  le  bruit 
d'airain.  Of  all  the  highly  consonating  signs  it  only  is  completely  under 
the  control  of  the  observer.  Metallic  tinkling  is  exceedingly  capricious, 
accompanying  certain  respirator)^  movements  and  being  absent  Avith  others, 
according  as  bubbles  happen  or  do  not  happen  to  burst.  Even  a  metallic 
echo  of  the  patient's  voice  may  probably  fail  to  be  heard  unless  he  speaks 
distinctly  and  Avith  a  certain  pitch  and  loudness.  But  the  hruit  d'airain 
can  not  only  be  determined  as  to  the  time,  but  the  sound  Avhich  is  to  pro- 
duce it  can  be  varied,  until  one  obtains  a  satisfactory  result.  The  method 
of  eliciting  it  Avas  originally  given  in  the  '  Gazette  des  Hopitaux  '  for  1859. 
It  consists  in  applying  one's  ear  to  the  back  of  the  patient's  chest,  AA'hile  a 
third  person  strikes  the  front  of  the  chest,  either  with  the  hammer  upon  the 
]»lessimeter,  or  with  one  coin  upon  another.  The  metallic  echo  Avhich  re- 
sults is  sometimes  Avonderfully  distinct,  and  there  are  probably  fcAv  cases  of 
pneumothorax  in  Avhich  it  is  absent.  One  may  sometimes,  hoAvever,  fail  to 
obtain  a  "  bell-sound  "  by  percussion  during  life,  and  yet  have  no  difficulty 
in  eliciting  it  from  the  dead  body  of  the  same  patient.  Traube  attributes 
this  fact  to  the  tension  of  the  air  in  the  pleural  space  being  loAvered.  as  the 
result  of  cooling  of  the  tissues  after  death. 

The  -nice uss ion-splash. — Another  sign  of  pneumothorax,  aa-IucIi  is  of  o-reat 
*  Fr.  Tintement  metallique, —  Germ.  Metallklang — Geriiuscli  d.  falleiiclen  Tropfens. 
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Mstorical  interest,  is  •  Hippocratic  suocussion."  To  obtain  it,  one  may 
•shake  the  patient's  body  while  one  has  one's  head  pressed  against  his  chest  ; 
but  sometimes  it  can  be  heard  at  a  little  distance  off,  and  the  patient  him- 
self is  often  conscious  of  it  every  time  he  makes  an  abrupt  movement,  as 
in  stepping  downstairs,  or  sitting  up  in  bed.  It  is  nothing  else  than  the 
splashing  of  air  and  liquid  in  the  pleural  cavity.  It  is  therefore,  properly, 
a  sign,  not  of  pneumothorax,  but  of  pyopneumothorax.  The  following  is 
the  locus  classicus. 

■■  Another  niahidy.  "When  the  time  grows  long  [after  an  inflammation 
of  the  chest  has  appeared],  then  the  fever  becomes  higher  and  the  cough 
increases,  and  the  patient  s  side  pains  him,  and  he  can  no  longer  bear  to 
lie  on  the  sound  side  but  only  on  the  diseased  one,  and  his  feet  swell 
and  the  hollow  of  his  eyes.  Then,  when  fifteen  days  have  elapsed  since 
the  rupture  [i.  e.  the  bursting  of  an  abscess  into  the  pleura  as  the  result 
of  peripneumony,  for  that  was  the  Hippocratic  pathology  of  empyema], 
give  the  patient  a  warm  bath  [or,  possibly,  bathe  the  affected  side  with  hot 
water]  and  set  him  upon  a  good  steady  stool.  Then,  while  a  friend  holds 
his  hands,  do  you  shake  him  by  the  shoulder  and  listen,  so  as  to  tell  on 
which  side  of  the  chest  there  is  a  splash  (\po(p€T)).  [The  word  4'<^<?"'s  denotes 
a  noise,  strepitus,  as  opposed  to  an  articulate  sound  :  it  is  applied  to  doors 
banging,  armour  clanging,  and  streams  splashing.]  " — Hipp.,  "  De  Morbis,' 
lib.  ii,  cap.  xvi. 

In  such  cases  the  signs  of  pleuritic  effusion  are  to  he  observed,  as  well 
as  those  of  pneumothorax  ;  it  may  also  be  noted  that  alterations  of  the 
level  of  dulness  when  the  patient  changes  his  posture  are  generally  veiy 
conspicuous,  whereas  in  imcomplicated  pleurisy  they  can  seldom  be  made 
out  satisfactorily  (cf.  p.  1088). 

Dislocation  of  viscera. — In  most  instances  pneumothorax  is  attended 
Avith  lateral  displacement  of  the  heart.  Douglas  Powell  showed  (in  vol. 
ILs  of  the  '  Med.-Chir.  Trans.')  that  the  mere  elasticity  of  the  opposite  lung 
drags  the  mediastinum  over  Avhenever  air  has  free  entrance  into  one  pleural 
space,  without  there  being  of  necessity  any  excess  of  pressure  above  that 
of  the  atmosphere.  He  remarks,  however,  that,  in  some  cases  of  phthisis, 
consolidation  of  the  lung  on  the  side  opposite  to  the  pneumothorax  prevents 
the  mediastinum  from  being  thus  displaced  ;  and  probably  a  like  effect 
is  also  produced  by  consolidation  and  adhesion  of  any  considerable  part 
of  the  lung  on  the  side  of  the  pleural  affection,  or,  again,  by  the  rigidity 
and  thickening  of  the  pleura,  which  so  often  occur  in  cases  of  empyema 
before  perforation  takes  place.  Thus  one  must  not  expect  to  find  the  heart 
beating  in  an  abnormal  position  in  those  chronic  cases  in  which  it  is  some- 
times difficult  to  determine  whether  pneumothorax  is  or  is  not  present. 

Even  in  such  cases  it  is  possible  for  the  pressure  of  air  in  the  pleural 
cavity  to  be  considerably  increased.  This  is  probably  due  to  false  membrane 
lying  over  the  aperture  and  acting  as  a  valve,  so  as  to  allow  air  to  enter  the 
cavity  during  inspiration,  but  hinder  its  escape  during  expiration.  Cohn- 
heim,  indeed,  declares  that  for  air  confined  in  the  pleural  space  to  retain 
for  any  length  of  time  a  high  pressure  after  closure  of  the  opening  by 
which  it  entered  is  impossible,  on  account  of  the  rapidity  with  which  it 
undero-oes  absorption.  But  it  is  certain  that  among  17  cases  collected 
by  Powell  there  were  12  in  which,  after  death,  the  pressure  was  found  to 
be  above  the  atmospheric  pressure,  the  difference  amounting  in  these  cases 
to  that  of  a  column  of  from  five  and  a  half  to  seven  inches  of  water.  "When 
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the  adjacent  organs  are  capable  of  yielding  to  it,  one  cannot  be  surpnaed 
that  the  elastic  force  exerted  by  air  in  the  pleural  cavity  should  displace 
them  even  more  than  they  are  displaced  by  liquid  effusion.  Thus  Dr  Gee 
speaks  of  the  diaphragm  as  being  pushed  down  so  that  the  upper  surface 
of  the  liver  lies  below  the  level  of  the  anterior  costal  margin,  and  per- 
Dussion  yields  a  tympanitic  sound  in  the  right  hypochondrium.  The  inter- 
costal spaces,  too,  may  be  flattened  or  bulging  :  and  the  affected  side  of 
the  chest  may  be  obviously  enlarged  as  well  as  motionless. 

Diagnosis. — The  limitation  of  the  physical  signs  to  one  side  of  the 
chest  obviously  suffices  to  exclude  the  possibility  of  their  being  due  to 
emphysema,  which  from  the  time  of  Laennec  has  been  given  as  the  disease 
most  needing  distinction  from  pneumothorax  ;  in  practice  the  two  are  not 
in  the  least  likelv  to  be  counfounded. 

If,  when  distension  of  the  pleura  with  air  is  extreme,  the  percussion- 
sound  becomes  nuiffied  and  toneless,  this  never  reaches  such  a  point  that 
the  case  could  be  supposed  to  be  one  of  liquid  effusion. 

In  vol.  xi  of  the  '  St  Bartholomew's  Hospital  Eeports,'  Mr  Butlin 
recorded  an  example  of  rupture  of  the  diaphragm,  with  escape  of  the  dis- 
tended stomach  and  colon  into  the  left  pleural  cavity  ;  it  was  the  result  of 
a  severe  crush  between  the  buffers  of  two  railway  coal-waggons,  and  waa 
diagnosed  during  life  as  traumatic  pneumothorax. 

But  in  o-eneral  the  onlv  cases  which  are  attended  Avith  doubt  are  those 
in  which  air  is  confined  to  a  limited  portion  of  the  pleural  space.  Thus 
at  the  upper  part  of  the  chest  it  might  very  likely  be  impossible  to  diagnose 
a  localised  pneumothorax  from  an  exceedingly  lai'ge  vomica.  It  is  doubtful, 
howevei",  whether  limited  pneumothorax  ever  occurs  in  that  ])osition,  and 
perhaps  the  cases  that  have  been  admitted  as  open  to  question  have  all 
been  examples  of  vomicae  attended  with  unusual  signs,  such  as  metallic 
tinkling,  or  Hippocratic  succussion-splash.  At  the  base  of  the  chest,  a 
cavity  Anthin  the  lung  of  sufficient  size  to  be  mistaken  for  pneumothorax  is 
a  thing  alnfbst.  if  not  quite  unknoAvn. 

It  is  possible  that  during  the  contraction  of  an  empyema  on  the  left 
side,  the  diaphragm,  with  the  stomach,  may  be  drawn  upwards  so  far  that, 
percussion  may  yield  a  tympanitic  sound  over  a  considerable  area,  Avhere 
complete  dulness  might  have  been  expected.  A  similar  condition  may  also 
arise  when  the  lung  is  affected  Avith  cirrhosis.  Probably  one  might  avoid 
an  error  of  diagnosis  by  re-examining  the  patient  after  having  made  him 
swalloAV  a  large  quantity  of  fluid. 

A  subdiaphragmatic  abscess,  AA'hich  arose  from  a  perforating  ulcer  of  the 
stomach,  and  consequently  contained  air,  has  been  mistaken  for  pneumo- 
thorax. 

The  mistake  which  is  most  easily  made  is  not  that  pneumothorax  is 
mistaken  for  any  other  condition,  or  auA-thing  else  mistakeii  for  it,  l)ut  that 
its  presence  is  overlooked.  This  is  due  to  the  fact  that  the  clinical  sym- 
ptoms of  pneumothorax,  though  often  striking  in  character,  are  sometimes 
absent,  and  so  the  physical  signs  are  not  sought  for. 

Symptoms. — The  amount  of  dyspnoea  produced  by  the  escape  of  air  into 
the  pleural  sac  depends  upon  two  conditions :  first,  upon  Avhether  the 
patient's  vital  functions  are  or  are  not  being  actively  carried  on  at  the 
time ;  and,  secondly,  upon  AA'hether  he  has  or  has  not  been  accustomed  to 
make  full  use  of  the  lung  on  that  side  in  breathing.  A  healthy  person 
ahvays  experiences  great  distress  when  attacked  Avith  pneumothorax  :  and 
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amoncT  phthisical  patients  the  distress  is  greater  in  those  who  are  able  to 
take  food  and  to  bear  exertion,  and  also  if  the  least  affected  lung  is  the  seat 
of  pneumothorax.  It  accordingly  reaches  its  niaxiniuni  when  a  man  wha 
has  one  lung  extensively  diseased,  but  whose  health  is  not  yet  seriously 
affected,  is  suddenly  attacked  with  pneumothorax  on  the  opposite  side.  A 
directly  fatal  result  is  then  inevitable.  Accordingly  ]>neumothorax  has  to^ 
be  remembered  among  the  possible  causes  of  sudden  death  in  persons  who 
are  walking  about  and  earning  their  living.  One  morning,  in  the  year 
1874,  there  was  brought  into  Guy's  Hospital  the  body  of  a  man  who  had 
fallen  dead  while  on  liis  way  to  his  work  :  he  was  found  to  have  pneumo- 
thorax on  the  right  side,  and  chronic  phthisis  of  the  left  lung. 

On  the  other  hand,  if  air  escapes  into  the  pleura  of  a  person  who  is 
wasted,  and  whose  functions  are  already  at  a  low  ebb,  and  especially  if  the 
lung  on  that  side  has  before  been  rendered  almost  useless  bv  advanced 
tubercular  disease,  the  supervention  of  the  pneumothorax  may  give  rise  to 
no  symptoms  whatever.  This  fact  was  stated  in  the  "  Medical  Gazette  '  for 
ISi-t,  by  Dr  Hughes,  avIio  was  one  of  the  best  auscultators  of  that  day. 

In  persons  who  are  in  the  last  stage  of  phthisis,  it  is  possible  for  pneu- 
mothorax to  produce  a  shock  that  ma}-  be  directly  fatal,  without  axiy 
warning  symptoms.  The  patient  is  }>erhaps  found  dead  in  bed,  and  nothing 
has  occurred  to  attract  the  attention  of  the  nurse. 

Between  the  two  extremes  just  described  there  are  all  degrees  of 
severity  in  the  symptoms  of  pnemnothorax.  The  most  typical  but  the 
least  frequently  seen  are  cases  in  which  the  patient  is  suddenly  seized  with 
an  agonising  pain  in  the  side,  and  has  a  sensation  of  something  having 
given  way,  or  possibly  of  a  stream  of  air  or  of  water  trickling  down  witliin 
his  chest.  His  dyspna-a  is  extreme  ;  the  respirations  may  reach  forty  or 
even  sixty  in  the  minute,  while  the  beats  of  the  heart,  although  accelerated,, 
are  not  so  to  any  pro|i()rtionate  extent.  The  pulse  is  small,  the  radial 
arteries  being  imperfectly  tilled  as  a  consequence  of  the  deficient  flow 
tlirough  the  obstructed  lungs.  The  hands,  the  feet,  the  cheeks,  the  lips, 
and  the  visible  mucous  membranes  become  cyanosed  ;  the  extremities  and 
the  tongue  itself  feel  cold  :  a  cold  sweat  breaks  out  over  the  body  :  the 
temperature,  even  in  the  rectum,  fjills  considerably.  The  voice  is  weak, 
or  reduced  to  a  Avhisper,  and  the  j^atient  cannot  cough.  He  is  usually 
obliged  to  sit  up  in  bed,  sometimes  inclining  towards  the  affected  side, 
sometimes  towards  the  healthy  one. 

Prognosis. — In  some  cases  of  pneumothorax  the  symptoms  continue 
unabated  until  the  death  of  the  patient,  which  may  take  place  after  a  few 
hours,  or  in  a  day  or  two.  But  in  other  cases  they  subside  as  the  shock  of 
the  accident  passes  off  ;  the  breathing  may  remain  rapid  and  yet  the 
patient  may  experience  little  or  no  distress.  In  some  very  exceptional 
instances  the  air  gradually  undergoes  absorption,  and  complete  recovery 
takes  place.  Yogel  s  case,  referred  to  al)Ove  (p.  1008),  was  probably  one  of 
these. 

The  following  case,  reported  by  the  late  Dr  Hughes  in  the  '  Guy's  Hos- 
pital Reports'  for  1852  (2nd  series,  vol.  viii,  p.  20),  is  a  proof  that  the 
perforation  in  the  lung  may  be  occluded. 

Miss  P— ,  JBt.  26,  had  a  slight  attack  of  haeiiioptysis  the  preceding  year,  and  a  brother 
had  died  of  consumption.  She  suffered  from  cough,  pain  in  the  right  side,  and  dyspnoea 
on  exertion  There  was  dnhiess  under  the  right  clavicle.  After  an  attack  of  pleurisy  on 
the  ri<'ht  side  in  December,  1850,  Dr  Hughes  found  tympanitic  resonance  on  the  right 
side  e\cept  over  the  apex  of  the  lung  and  behind,  with  amphoric  breath-sounds. 
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metallic  resonance  of  voii-c  untl  cough,  and  succussion-splash  on  movement.  Tbere  bad 
been  no  svuWeu  attack  of  dyspncea.  She  somewhat,  improved  under  treatment,  but  in 
April,  1851,  Dr.  Hughes  found  her  much  worse  with  signs  of  extensive  effusion.  The 
right  side  was  tapped  in  May  with  much  relief,  and  all  the  signs  of  pneumothorax  returned. 
These  were  again  replaced  by  those  of  bydrotborax  until  she  was  again  tapped  in  July. 
She  was  much  better  for  a  time,  and  able  to  visit  the  Exhibition  in  Hyde  Park  in 
September,  but  disease  of  the  pelvic  bones  showed  itself,  the  symptoms  of  phthisis  increased, 
and  she  died  in  May,  1852. 

At  the  autopsy,  the  right  pleura  wsis  found  universally  adherent,  and  it  contained  about 
30  oz.  of  sero-p'irulent  fluid  without  any  air.  The  lung  showed  tubercles  and  cavitation 
with  calcareous  deposit,  but  it  was  not  solidified.  Careful  experiments  showed  that  when 
the  lung  was  placed  under  water  no  bubbles  could  be  seen  when  it  was  inflated  with  air. 
During  the  last  ten  months  of  the  patient's  life  there  bad  been  no  sign  of  pneumothorax, 
but  unequivocal  signs  of  air  entering  an  expanded  lung.  It  really  appears  that  the  cure 
of  pneumothorax  is  in  this  case  little  short  of  actual  demonstration. 

What  usually  happens  is  that  after  a  few  days  pleurisy  sets  in.  Even 
then  it  is  not  impossible  for  the  disease  to  subside.  In  two  cases  Walshe 
saw  all  signs  of  air  and  fluid  in  the  pleura  disappear  in  the  course  of  two 
months ;  in  all  probability  the  exudation  was  sero-fibrinous.  As  a  rule, 
when  an  empyema  follows  pneumothorax  the  patient's  best  chance  of  re- 
covery is  for  a  free  external  opening  to  be  made  so  as  to  allow  the  cavity  to 
become  obliterated  by  granulation.  The  same  treatment  is  necessary 
when  the  entrance  of  air  into  the  pleura  is  secondary  to  plem'isy. 

In  cases  in  which  there  is  already  advanced  phthisis  the  safest  plan  is 
not  to  interfere. 

There  is  good  reason  to  believe  that  if  the  immediate  effects  of  pneumo- 
thorax are  got  over,  the  destructive  process  in  the  perforated  lung  is  checked 
or,  in  some  cases,  entirely  arrested.  No  fresh  infection  can  take  place  when 
the  access  of  blood  is  cut  off,  no  haemoptysis  can  occur,  and  the  ulcerative 
and  septic  processes,  Avith  abundant  secretion  of  pus,  must  be  to  a  great 
extent  diminished.  And  this  probability  is  borne  out  b)'^  experience.  In 
1872  Czernicki  ('  Gaz.  hebd.')  drew  attention  to  the  fact  that  in  some 
phthisical  patients  the  supervention  of  pneumothorax  leads  to  an  improve- 
ment in  the  general  symptoms,  and  to  cessation  of  expectoration,  effects 
which  can  only  be  ascribed  to  anaemia  of  the  diseased  lung  after  its  col- 
lapse. The  same  condition  of  the  carnitied  lung  explains  cases  in  which 
severe  haemoptysis  has  been  stopped  by  the  occurrence  of  pneumothorax. 

Traube  relates  a  case  of  pneumothorax  occurring  in  a  woman  who  had 
been  attacked  by  it  some  years  before  he  first  saw  her,  and  in  whom  seven 
years  later  scarcely  any  physical  signs  were  discoverable.  She  looked  well, 
and  could  even  walk  uphill  without  discomfort.  The  history  pointed  to 
phthisis,  for  she  had  previously  had  a  febrile  illness,  with  night-sweats, 
cough,  and  haemoptysis. 

As  a  rule,  death  occurs  within  two  or  three  weeks  after  perforation  of 
the  pleura.  Traube  insisted  on  the  rapidity  with  which  emaciation  ad- 
vances in  many  cases.  CEdema  of  the  limbs,  and  even  of  the  face,  some- 
times develops  itself ;  and  the  urine  is  sometimes  albuminous. 

On  the  other  hand,  it  is  surprising  how  long  a  pyopneumothorax  may 
be  tolerated,  and  how  little  discomfort  it  causes.  The  patient  is  sometimes 
able  to  take  horse  exercise,  and  thus  may  hear  the  fluid  splashing  within  his 
chest  while  he  is  ridins:. 

Treatment. — In  cases  of  pneumothorax  a  great  deal  can  be  done  to 
diminish  the  patient's  sufferings,  and  perhaps  to  avert  a  fatal  termination. 
Cupping,  dry  or  wet,  often  gives  remarkable  relief,  and  venesection  is 
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probably  still  more  efficacious.  A  suuill  dose  of  morphia  should  be  injected 
subcutaneously,  or,  as  Walshe  recommended,  a  little  chloroform  may  be 
given  by  inhalation  from  time  to  time. 

If  great  enlargement  of  the  side  and  depression  of  the  diaphragm  make 
it  probable  that  the  pressure  of  air  within  the  thorax  is  greater  than  the 
atmospheric  pressure,  paracentesis  should  be  performed  with  a  small  trocar. 
But  displacement  of  the  heart  alone  is  not  evidence  of  increased  pressure  ; 
it  may  be  due  to  the  elasticity  of  the  mediastinal  tissues.  Frantzel  appears 
to  have  tapped  for  pneumothorax  rather  frequently,  and  he  quotes  a  disser- 
tation of  Barensprung,  in  which  are  recorded  a  number  of  cases  treated  in 
this  way  with  success.  Dr  Hughes  only  advised  paracentesis  in  urgent  cases, 
and  this  has  since  been  our  practice  at  Guy's  Hospital.  It  is  also  advised 
by  Mr  Godlee  in  traumatic  cases.  When  there  is  hydropneumothorax  pre- 
sent in  a  case  of  phthisis,  the  case  is  better  left  alone,  unless  excessive 
dyspnoea  should  compel  surgical  interference. 
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Abrin,  16 

Achondroplasia,  538 
Acromegaly,  547 
Actinomycosis,  431 
Adenoma,  91 
^g-ophony,  1038,  1090 
Aerobic,  20 
etiology,  6 
Agraphia,  739 
Ague,  385 

Albuminuria,  118,  162,  172,  177,  185,  198, 

238,  275,  292,  311,  327 
Alcoholic  insanity,  997 

—  neuritis,  595 

—  neuroses,  942,  947 

—  paralysis,  595,  639 
Amoeba  of  malaria,  397 
Anaemia  of  cord,  (j33 
Anaesthesia,  573 

—  hysterical,  958 
Anopheles,  398 
Anorexia  nervosa,  971 
Anthrax,  415 
Aphasia,  735-745 
Aphthae  epizooticae,  428 
Apoplexy,  746-761 
Arsenical  paralysis,  851 
Arteries,  cerebral,  disease  of,  717 
 embolism,  718 

 rupture,  723 

 thrombosis,  719 

Arthritis,  465 

—  deformans,  518 

—  gonorrhceal,  511 
Arthropathy  in  tabes,  696 
Ascending  paralysis,  637 
Ataxia,  692 

—  cerebellar,  707 

—  Friedreich's,  705 
Ataxic  spastic  paraplegia,  705 
Atelectasis,  1055 
Atrophic  paralysis,  661,  676 

 chronic,  668 

 with  spasm,  672 

 of  adults,  667 

 of  children,  662 

 subacute,  of  Duchenne,  675 


Athetosis,  737 
Atrophy  of  brain,  847 
Aura,  914 
Auscultation,  1029 

—  of  the  voice,  1037 

B. 

Bacilli,  19  ;  see  Microphytes 
Bactei'ia,  19  ;  see  Microphytes 
Baths  in  treatment  of  fever,  151 
Bedsores,  156,  611 
Bell  sound,  1112 
Bell's  palsy,  577 
Beri-beri,  303 
Black-water  fever,  391 
Bladder  in  paraplegia,  609 
Birtli-palsy,  896 
Brachial  neuralgia,  558 

—  paralysis,  567 
Bi-assfoTinders'  ague,  953 
Broncliial  breathing,  1032 
Broncliophony,  1037 
Bubonic  plague,  261 
Bulbar  paralysis,  677 

• —  —  acute,  682 
Bronch  i(K-tasis,  10()9 
Bronchitis,  1049-1078 

—  plastic,  1078-1082 

C. 

Cachexia  strumipriva,  1019 
Caisson  palsy,  534 
Cancer,  seat  of,  78,  95 
Cancroid,  93 

Capillary  bronchitis,  1053 
Carnification,  1056 
Caseation,  365 
Catalepsy,  971 
Carbuncles,  445 
Carcinoma,  91-103 
Causation  of  disease,  6 
Cerebellar  ataxia,  7o7 

—  tiimour,  777 
Cerebral  abscess,  788 

—  diseases,  716 
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Cerebral  embolism,  718 

—  hajinorrhage,  723-S-i8 

—  softening,  761-847 

—  tumours,  764-850 
Chancre,  339 

Charcot's  joint  disease,  528 
Chemotaxis,  23 
Cheyne-Stokes  breathing,  1043 
Chicken-pox,  205 
Chiragra,  465 
Cholera,  270-291 
Chondroma,  81 
Chorea,  880 

—  major,  859,  973 
Classification,  11,  104 
Clonus,  608 

Co-existence  of  specific  diseases,  726 
Collapse  of  lung,  1088 
Colloid  cancer,  94 
Coma  in  diabetes,  447 

—  vigil,  119 

Compression  paraplegia,  612 
Cough,  1044 

Congenital  syphilis,  354-360 
Consonance,  1037 
Constitution,  9 
Contagion,  15,  16,  h.  17 
Corpus  callosum,  783 
Cortex  of  brain,  778-782 
Cracked-pot  sound,  1027 
Craniotabes,  534 
Crepitation,  1036 
Cretinism,  1015 
Crisis,  35 

Criteria  of  specific  contagia,  18 
Croup,  318 

Cruveilhier's  paralysis,  668 
Cyanosis,  1050 
Cylindroma,  93 
Cyrtometer,  1040 

D. 

Deafness  and  otorrhoea,  165,  177 
Delirium  tremens,  942 
Delusions  in  insanity,  992 
Dementia  paralytica,  838-847 
Dengue,  299 
Dental  neuralgia,  558 
Diabetes,  435-464 
Diagnosis,  4 
Diapedesis,  49 

Diarrhoea  in  enteric  fever,  117 
Diazo-reaction,  118 
Dilatation  of  bronchi,  1069 
Diphtheria,  316 
Diplegia  facialis,  579 
Disease  and  Health,  3 
Disinfection,  28 

Dislocation  of  thoracic  viscera,  1113 
Disseminated  sclerosis,  708 
Distribution  of  cancer,  100 
Diver's  palsy,  634 
Dothienenterie,  112 
Dubini's  disease,  896 
Duct  cancer,  93 
Dulness  and  resonance,  1023-4 


<    Dura  mater,  836 
Dyspncjua,  1040 

—  phrenic,  1041 

E. 

Eclampsia,  913 
Embolism,  64,  718 

—  in  chorea,  893 
Emphysema,  1059-1068 
Empyema,  1005,  1086,  1094 
Enchondroma,  81 
Endocarditis  in  rheumatism,  487 
Enteric  fever,  111-157 
Epidemic  meningitis,  815 

—  fevers,  106 
Epilepsy,  913-931 
Epileptic  mania,  936 
Epistaxis,  116, 165 
Epithelioma,  90,  93 
Equinia,  424 

Erb's  juvenile  muscular  atrophy,  685 

—  paralysis,  568,  569 
Ergotism,  870 
Erysipelas,  305-314 

Exanthems,  116,  162,  172,  184,  190,  192, 

206,  235,  275,  301,  302 
Exiidation,  45 

F. 

Facial  neuralgia,  556 

—  paralysis,  577 
i    —  spasm,  853 

I   Farcy,  426 
I    Fastigium,  35 

Fatigue  spasms,  860 
I   Febricula,  157 
I   Festination,  876 

Fever,  37 

Fevers,  105-110 

Fibroma,  81 

Fluid  vein,  1033-1035 

Fffitid  bronchitis,  1071 

Fomites,  15 

Foot-and-mouth  disease,  428 
Fortification  forms  in  migraine,  899 
Friedreich's  ataxia,  705 

—  spasms,  895 
Fungi,  19 

G. 

Gangrene,  54 

General  paralysis  of  the  insane,  888 
German  measles,  182 
Giant-cells,  57,  364 

Gilles  de  la  Tourette,  maladie  de,  860 

Glanders,  424 

Glioma  of  brain,  767 

Globus  hystericus,  961 

Glossy  skin,  574 

Glycosuria,  437,  442,  451 

Gonorrhoeal  synovitis,  511 

Gout,  465-482 

Gouty  kidney,  478 
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Granuloma,  (30 
Grey  granulations,  363 
Grippe,  222 
Ground  water,  280 
Gummata,  347 

H. 

Handicraft  spasms,  861 
Htemamceba  malaria*,  298 
Hajmatoma  of  dura  mater,  835 
Hajmatomyelia,  629 
Haemorrhage,  cerebral,  723 

—  from  bowels,  122,  155 
Headache,  910 
Heat-stroke,  938 
Hemicrania,  899 
Hemiparaplegia,  647 
Hemiplegia,  728 
Hooping-cough,  214 
Huntingdon's  chorea,  895 
Hiitchinson's  teeth,  358 
Hydrocephalus,  823 
Hydrophobia,  403 
Hyperpyrexia,  37,  491,  505 
Hypertrophy  of  brain,  850 

—  of  lungs,  1068 
Hypnotism,  973 
Hypochondi'iasis,  976,  988 
Hypopyrexia,  42 
Hystei-ia,  956 
Hysterical  paralysis,  642 

I. 

Idiocy, 1010,  1015 

Idiosyncrasy,  7 

Imbecility,  1010 

Immunity,  23 

Infantile  paralysis,  662 

Infection,  15,  67 

Inflammation,  43 

Influenza,  222-231 

Insanity,  979 

Inspection  of  chest,  1040 

Insular  sclerosis,  708 

Intercostal  neuralgia,  559 

Intra-venoiis  injection  in  cholera,  290 

—  —  in  diabetes,  463 

J. 

Jacksonian  epilepsy,  775 
K. 

Keratoid  cancer,  93 
Knee-jerk,  608 

—  in  diabetes,  445 

—  in  insular  sclerosis,  710 

—  in  tabes,  695 

L. 

Labio-glosso-laryngeal  paralysis,  677 
Landry's  paralysis,  637 
Larynx  in  diphtheria,  325 


Larynx  in  enteric  fever,  136 
Lead  palsy,  597 

Legal  aspects  of  insanity,  1000-1010 
Leucocytes,  50 
Lingual  paralysis,  588 
Liptemia,  449 
Lipoma,  81 

Localisation  in  the  cord,  602 
Locomotor  ataxia,  690 
Lues,  335 
Lumbago,  509 
Lymphadenoma,  83 
Lymphoma,  83 
Lympho-sarcoma,  83 
Lysis,  35,  119 


Malaria,  384,  392 
Malleation,  859 
Mallein,  425 
Malignancy,  74-79 
Malignant  pustule,  418 
Malta  fever,  302 
Mania,  983 

—  paroxysmal,  936 
Measles,  160-168 
Mediterranean  fever,  302 
Melacosteon,  543 
Melancholia,  988 
Meniere's  disease,  932 
Meningeal  tumour,  615 

I    —  haemorrhage,  157,  835,  896 
I    Meningitis,  basal,  812 

—  cerebral,  197 

—  epidemic,  813 

—  spinal,  657 
Mental  disorders,  979 
Meralgia  pa  rajsthetica,  560 
Mercurial  tremors,  952 
Metallic  tinkling,  1112 
Miasm,  16 

Microbe,  20 
Microphyte,  20 
Microphytes  of  anthrax,  418 

—  of  cholera,  282 

—  of  dijihtheria,  320 
'    —  of  enter ica,  138 

—  of  erysipelas,  307 

—  of  glanders,  425 

—  of  gonorrhoea,  517 

—  of  influenza,  229 

—  of  Malta  or  Mediterranean  fever,  303 

—  of  relapsing  fever,  257 

—  of  tetanus,  374 

I    —  of  tubercle,  368 

—  of  yellow  fever,  296 

—  specific,  19 
Migi-aine,  898 
Miliary  fever. 
Miners'  nystagmus,  866 
Mollities  ossium,  543 
Moral  insanity,  998 
Morbilli,  160 
Morphia  habit,  934 
Morton's  neuralgia,  560 
Mosquitoes  and  ague,  398 
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Moulds,  19 
Mumps,  211-213 
Muscular  hypertrophy,  G89 
Myalgia,  509 
Myasthenia  gravis,  683 
Myelitis,  acute,  621 
Myoclonus  multiplex,  895 
Mycedema,  1027 
Myopathic  paralysis,  681-689 
Myotonia  congenita,  872 
Myxcedema,  1017 
Myxoma,  83 

N. 

Neoplasms,  73 
Neuralgia,  553 
Nevirasthenia,  613 
Neuritis  migi-ans,  569 
Neurosis  from  alcohol,  912 

—  from  morphia,  950 
Nodes,  3-17 

Nodi  digitorum,  521 
Nomenclature,  12 
Nosology,  3,  104 
Notification,  110 
Nystagmus,  709 

—  miners',  866 

0. 

Ocular  paralysis,  582-587 
Ophthalmoplegia,  587 
Opium-eating,  950 
Optic  neiiritis,  771 
Orthopnoja,  1042 
Osteal  resonance,  1026 
Osteitis  deformans,  546 
Osteo-arthritis,  518,  528 

—  in  children,  524 
Osteo-arthropathy,  549 
Osteoid  tumour,  82 
Osteoma,  82 
Osteomalacia,  543 
Otorrhoea,  65,  117,  788 

P. 

Pachymeningitis  cervicalis,  674 

—  hsemorrhagica,  836 
Palpation,  1039 

Pancreas  in  diabetes,  449,  455 
Paracentesis  thoracis,  1103 
Pai'alysis  agitans,  874 

—  cerebral,  of  children,  896 

—  mviltiple  peripheral,  591-599 

—  peripheral,  567-591 
Paramyotonus  multiplex,  895 
Paraplegia,  600-656,  959 

—  dolosa,  617 

—  spastica,  651 
Pea-soup  stools,  117 
Pectoriloquy,  1037 
Pelvic  symptoms,  612 
Percussion,  1022 
Perforating  ulcer,  696 
Perforation  of  bowels,  123 
Pericarditis  in  rheumatism,  489 


Peripheral  neuritis,  590 

Perlsucht,  369 

Pertussis,  214 

Pestis,  261 

Petit  mal,  916 

Phagocytes,  24,  51 

Phlorezia  diabetes,  455 

Phthisis  in  diabetes,  446 

Pigeon  chest,  532 

Pituitarium  in  acromegaly,  528 

—  tiunour  of,  783 
Plague,  261 

Plastic  bronchitis,  1078 
Pleomorphism,  20 
Pleurisy,  1081 
Pleuritic  effusion,  1085 

—  rub,  1084 
Pleurodynia,  1046,  1091 
Plumbic  gout,  475 

—  paralysis,  597,  951 
Pneumonia  in  diabetes,  447 
Pneumothorax,  1107 
Podagra,  465 
Polyorroraentitis,  1084 
Pott's  disease,  612 
Priapism  in  paraplegia,  611 
Prognosis,  8 

Progressive  muscular  atrophy,  668 

 of  children,  684 

Pseudo-hypertrophic  paralysis,  685 
Ptomaines,  16 
Puerperal  insanity,  995 
Pulmonary  au.scultation,  1031 

—  collapse,  1055 
Pupils  in  fever,  119,  236 
Purpura,  164,  175,  191,  197 
PyjEmia,  63-72 
Pyrexia,  31,  37 

R. 

Rabies,  404-414 

Kachialgia,  644 

Rales  or  rattles,  1035,  1051 

Ray  fungus,  431 

Reaction  of  degeneration,  570 

Reflex  paralysis,  641 

—  spasms,  858 

—  symptoms  in  paraplegia,  606-612 
Relapses  in  enterica,  127 

—  in  rheumatism,  491 
Relapsing  fever,  252-260 
Resonance,  1025 
Rhachitis,  530 
Rheumatic  fever,  483 

—  gout,  518 

—  nodules,  489 
Rheumatism,  483 

—  chronic,  508,  518 
• —  gonorrhceal,  511 

—  in  children,  493 

—  muscular,  509 
Rheumatoid  arthritis,  518 
Rhonchus,  1035,  1050 
Rice-water  stools,  272 
Rickets,  530 

Risus  sardonicus,  375 
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Kotheln,  182 
Kubella,  182 
Eubeola,  160, 182 

S. 

Sabre-shaped  tibia,  534 
Salaam  palsy,  859 
Saltatorial  spasms,  858 
Saprsemia,  62 
Sarcoma,  84-87 

—  mviltiple,  88-90 
Saturnine  gout.  475 
Scarlatina,  169-181 
Sciatica,  563 
Scirrhiis,  92 
Sclerosis,  insular,  708 

—  disseminated,  708 

—  of  brain,  848 

—  of  cord,  649 

—  of  posterior  columns,  698 
Sclerotitis  in  gonorrhoua,  515 
Scurvy  and  rickets,  536 
Septicsemia,  62 

Sorratus  magnus,  paralysis  of,  567 
Sibihis,  1035,  1050 
Signs  and  symptoms,  6 
Skodaic  resonance,  1026 
Smallpox,  187 
Soil-water,  286 
SomnambiTlism,  972 
Spastic  paraplegia,  651,  896 
Spinal  meningitis,  657 
Spirillum,  19 
Spirochseta,  19 
Spirometer,  1041 
Spleen  in  ague,  392 

—  in  anthrax,  419,  421 
 and  rickets,  523 

—  in  enterica,  116,  136 

—  in  rickets,  535 
Spondylitis  deformans,  515 
Sputa,  1045 

Squamoits  cancer,  93 
Staphylococci,  19 

Statistics  of  cerebral  embolism,  719 

—  of  tiimours,  768 

—  of  chorea,  888-889,  892 

—  of  diseases  of  the  cord,  715 

—  of  pleurisy,  right  or  left  side,  1092 

—  of  rheumatism,  488,  491,  500 
Stethoscope,  1029 
Strabismus,  583 
Streptococci,  19 

Stupor,  active  and  passive,  991 
Succussion-sjilash,  1113 
Sunstroke,  938 
Sweating  sickness,  268 
Symptoms  and  signs,  5 
Synocha,  158 

Syphilides  of  the  skin,  341-344 
Syphilis,  335-360 
Syringomyelia,  631 


T. 

Tabes  dorsalis,  690 
Temperament,  9,  10 
Temperature,  37 

—  subnormal,  42 
Tender  points,  555 
Tetanilla  (tetany),  866 
Tetanus,  373 
Therapeutics,  10 
Thermometry,  33 
Thermotaxy,  32 
Thomsen's  disease,  872 
Thrombosis  of  cerebral  arteries,  719 

—  —  sinvises,  833 
Tic  convulsif,  853 

—  douloureux,  556 

—  mental,  860 
Tophi,  468 
Trance,  791 
Trauhe's  plugs,  1072 
Tremors,  709,  874,  952,  954 
Tviberculosis,  362 
Tubular  breathing,  1032 
Tumours,  73 
Tympanites,  118 

Tympanitic  dulness  and  resonance,  1026 
Typhoid  fever.  111 
Typhus,  232-250 

—  abdominalis.  111 

U. 

Ulnar  paralysis,  569 
Uric  acid  in  gout,  468 

V. 

Vaccination,  201,  204 
Vaccinia,  201,  203 
Varicella,  205-210 

—  prurigo,  209 
Variola,  187-201 

Veins,  arborescent  girdle  of,  1057 
Vertebral  disease,  612,  614,  615 
Vertigo,  770,  931,  932,  931 
Vibrio,  19,  282 
Vocal  fremitus,  1039,  1040 

W. 

Weak-minded  patients,  903 
Whooping-cough,  214 
Writers'  cramp,  861 
Wryneck,  854 

Y. 

Yellow  fever,  291-298 
Z. 

Zinc,  toxic  effects  of,  953 
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